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Radio-Electronics

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

www.americanradiohisterseem

H. Copyright © 1962, by
TES: US and posses-
$16.50 for 3 years.

5 for 3 years. Other countries: $6.50 for 1, $12 for 2,
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~ 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.

6 RADIO-ELECTRONICS
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VL PROJECTS with these
| PARTS AT HOME!
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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.

I:"
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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

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

and special end seal.

k

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 om0
Tt

Soatxmsiate il o mom wE
v L

Look for this famous
Bi-Electric stand at your
distributor’s store . ..
headquarters for the

!!* oy .,a:'té
complete line of 1y i pe
top-quality Aerovox %ﬁh L e
capacitors, resistors A~ -
and kits. ko ond pRog
h{‘;s | ssmne

G @51

N4
AEROVOX CORPORATION

DISTRIBUTOR DIVISION NEW BEDFORD, MASS.
Technical Leadership = Manulacturing Excellence

8

LASER LOCAL
OSCILLATOR
FREQUENCY w |

PHOTOMIXER
OS] DIODE

MICROWAVE SIGNAL
FREQUENCY (W -Wg)

MICROWAVE
‘Q@Q" RECEIVER

L 2

LASER SIGNAL s
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.

WwWwWw.americanradiohistorv.com

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-

X TN
/B
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The only electronics home study program that guarantees®..

A Commercial FCC License
...0r Your Money Back!

No other electronics home study program
can equal that offered by Cleveland Insti-
tute. And that’s why we make this ex-
clusive guarantee:

“Completion of our Master Course pre-
pares you for a First-Class Commercial
Radio Telephone License with a Radar
Endorsement. If you fail the FCC exam-
ination for this license after successfully
completing the Master Course, you will
receive a full refund of all tuition pay-
ments. This guarantee is valid for the en-
tire duration of your enrollment period.

This Course Is Designed Specifically
For Men With Previous Electronics
Training or Experience and Provides...

o Advanced electronic theory and math.
(You will receive a special 10"’ Elec-
tronic Slide Rule and complete in-
structions).

® Special training in the practical ap-
plication of electronics skill in such
advanced fields as Computers .

Servo-Mechanisms . . Magnetic
Amplifiers . . . AC Circuit Analysis
. Pulse Circuitry . .. Color TV . ..

Radar ... Advanced Measuring Tech-
niques . . . Industrial Electronics . . .
Instrumentation . . . Automation . ..
Radio Telemetry . .. Semiconductors.

= Get This Handy Pocket
rwf.}g“ Electronics Data Guide Free . ..

_:==:.  Conversion factors, formulas,

! tables and color codes at your

& fingertips. Yours without obli-

' gation, simply for responding

NOW to this opportunity to
improve your future.

Send This Coupon Today

Cleveland
Institute
of Electronics -

o —
. w—

1776 E.17 St.,Desk RE-68, Cleveland 14,0,

Accredited by the Accrediting Commission
of the National Home Study Council

(An Accrediting Commission Approved by
the U. S. Office of Education).

1962

Three Free Booklets Tell How CIE Training
Opens The Door To Unlimited Opportunities

More Reasons How CIE Will Help You Get
Ahead in Electronics

Job Service . . . every month, for three years, CIE
will supply you with a listing of hundreds of job
opportunities. High paying, interesting jobs . . . with
top companies throughout the world. See how CIE
training opens a whole new world in electronics
opportunity.

Electron Bulletin . . . every month, every student
receives a free copy of this informative bulletin.
Keeps you up to date on what’s going on in electronics.

g%ﬁﬁ&ﬁﬁﬁﬁ&ﬁﬁ&ﬁ#ﬁﬁﬁﬁﬁﬁﬁ3@53@53@?’"

I want to know more about your electronics home
study training program. Please send me your free
booklets described above plus your handy pocket
Electronics Data Guide. I understand there is no
obligation. I have had training or experience in
electronics as indicated.

e
RRenne

e — ———— Mail Coupon To — — — e &
Cleveland Institute of Electronics
1776 E. 17th St., Desk RE68, Cleveland 14, Ohio

[ Military O Amateur Radio

[ Radio-TV Servicing  [J Broadcasting

O Manufacturing [J Home Experimenting

[ Communications [ Other

e oy
— i e ]

I'm now working in.

I want to know about the following area of electronics

(please print)
Name Age.
Address
City Zone State.

RE-68 }
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a
quality trio of
microphones

for “loud & clear”
COMMUNIcations

o

ONOTONE

“Loud and clear” reception begins with quality-
engineered Sonotone Ceramikes. That’s because
Ceramikes are designed to give maximum
gspeech intelligibility — designed for greater
sensitivity to the frequencies covering the
human voice. This frequency selectivity, coupled
with physical design, screens out background
noises. Ceramikes are inherently immune to
extremes of temperature or humidity — will
operate even if immersed in water. The ceramic
transducer of every Ceramike is neoprene-
encased, rendering it shock and impact-proof
to withstand rough treatment.

There’s no secret to Sonotone’s ability to com-
bine performance with durability. Sonotone has
pioneered research in hearing aids — where
transducers must meet the unbelievably critical
demands of frequency response and day-in, day-
out use and still function dependably. This
know-how is responsible for this smartly engi-
neered line-up of microphones tailored to com-
munications requirements.

perfei cb team

SONOTONE CERAMIKE CM-30 — Perfect for
mobile use. Intelligibility unsurpassed. Sensi-
tivity curve favors voice frequency range. High
sensitivity from -49 db from 60 to 7000 cps.
Ruggedly built to take the punishment of
mobile use. Lightweight, shatterproof plastic
case. Easy to handle—and control with conven-
ient ‘“Push-to-Talk” button. Has special dash-
board mounting bracket. Supplied with spring-
spiraled 4-conductor shielded cable. List $14.00.
SONOTONE CERAMIKE CM-17A — 13" Flex-mike.
Ideal base station microphone for CB-or other
communications applications. Gooseneck mount-
ing makes it easy to talk while keeping hands
free. Sharp,clear communication with fre-
quency response sensitivity of -56 db from 50
to 11,000 eps, = 2 db. Equipped with 6’ shielded
cable. List $24.50.

rugged mobile communications mike

SONOTONE CERAMIKE CM-31 — Budget-priced
communications model in shatterproof plastic
case features excellent intelligibility (90 to 6000
cps frequency range at -49 db sensitivity).
2-conductor coil cable — no switch. List $13.50.
Fixed communications or mobile, Sonotone
Ceramikes provide top-flight, long-term,
maintenance-free performance.

SONOTONE® CORPORATION

Electronic Applications Division ¢+~ Elmsford, New York
Canada: Atlas Radio Corp., Ltd., Toronto w2 Cartridges ¢ Speakers
Tape Heads * Mikes « Electron Tubes e Batteries « Hearing Aids

WwWWW. americanradiohistorv.com
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ventional models,” it has the great
advantage that it can be turned from
a cooler into a heater, simply by
reversing the supply polarity.

Hugo Gernsback Award

Seymour Popovitz has been
granted the 1962-63 Hugo Gerns-
back scholarship award, a $1.000
grant presented yearly to the student
chosen by New York University's
College of Engineering faculty.

After graduation next June, Mr.
Popovitz hopes to enter medical
school to study instrumentation, neu-
rology, cardiology and radiology.
Ranking first in his class, he is presi-
dent of Eta Kappa Nu, electrical
engineering honor association, and
member of Tau Beta Pi. engineering
honor society. His summer months

> Y

are used for circuit design and experi-
ment. The binary sequential switch-
ing circuit and logic demonstrator,
which he designed, built and tested
last summer, is now used at Bell Labs
as a teaching aid.

Born in New York City in 1941,
Mr. Popovitz became fascinated with
electronics at ten. He later attended
the Bronx High School of Science,
where he helped to coordinate school
science shows. His hobbies include
physics, math, biology and photog-
raphy.

Maj. Gen. Earle F. Cook

Named Chief Signal Officer
Following the retirement of
Maj. Gen. Ralph T. Nelson, effective
June 30, Maj. Gen. Earle F. Cook,
deputy Chief Signal Officer, Washing-
ton, D. C., was named the Chief Sig-
nal Officer of the Army. His associa-
tion with the Signal Corps dates back
to June 1935, when he was assigned
to the First Signal Company at Fort
Monmouth, N. J. During the war, he
was staff officer with the Signal In-
telligence Division, European Theatre
of Opcrations, becoming director of
the division in August 1945. After a
number of other appointments, he
went back to Fort Monmouth in June
1955, as Commanding Officer, Army
Signal Research and Development
Laboratory, and in May 1958, he be-
came Chief, Research and Develop-

RADIO-ELECTRONICS
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The Entire Course Is Made
Up Of The Following:

* 35 LESSONS COVERING BASIC
AND INTERMEDIATE ELECTRONICS

+ 9 EQUIPMENT KITS COMPLETE
WITH TUBES AND BATTERIES

» SOLDERING IRON

* 25 LESSONS COVERING THESE
ADVANCED ELECTRONIC SUBJECTS:

Thyratron Tubes - Semiconductors «
Electronic Symbols and Drawings «
Voltage-Regulators - Electronic-
Timers - Control Systems - X-Rays «
Photoelectric Devices - Dielectric
Heating - Geiger Counters « Pulse
Circuitry « Clippers and Limiters «
Multivibrators - Electronic Counters »
Radar - Magnetic Amplifiers - Analog-
Computers - DC Amplifiers - Digital
Computers - Storage Systems « Input
and Output Devices - Servomechanisms
Telemetering

60 EXAMINATIONS

UNLIMITED CONSULTATION SERVICE
KIT MANUALS

DIPLOMA UPON GRADUATION

‘RTS' Membership in
The Association of
Home Study Schools

is your assurance of
Reliability, Integrity and
Quality of Training.

RTS ELECTRONICS DIVISION
815 E. ROSECRANS AVENUE

LOS' ANGELES 59, CALIFORNIA SALESMAN Name Age
% Est. 1922 WILLl Address
CALL H City Zone State it

L201

1962

AUGUST,

The Same School That Originated The RTS BUSINESS PLAN

A
COVERING ALL THREE PHASE

AND MUCH MORE.

SPECIAL CUMPABT COURSE

S OF

BASIC ¢ INTERMEDIATE ¢« ADVANCED

DESIGNED FOR THE BUSY MAN OF TODAY

This is MODERN training for the MODERN man. You'll find no “horse and
buggy” methods here. Every page of this streamlined course is devoted
to important Electronics principles and practical projects. You'll be
amazed how fast you grasp Basic Electronics the RTS way. RTS has
combined modern THEORY and PRACTICE to make this the finest train
ing program of its kind available!

SATISFIES NOVICE, TECHNICIAN OR HOBBYIST

Whether you're new to Electronics or an old “pro,” chances are you'll
find this to be the ideal course for you. The novice will appreciate the
completeness of the training. It starts with the most basic considerations,
covering each important point thorcughly, yet concisely. The technician
will enjoy the practical review of fundamentals and profit from the 25
advanced subjects covered.

RTS GIVES YOU “TOP MILEAGE” FOR YOUR TRAINING DOLLAR

The price quoted below buys EVERYTHING — there are no extras to pay
for..RTS has .gone “all out” to give you the best training value in America.
Why pay hundreds of dollars for training such as we offer when it's avail-
able for this LOW PRICE? If you can find a better training bargain ...
BUY IT!

CAN BE COMPLETED IN MONTHS INSTEAD OF YEARS

Some students will complete this course with “Jet-Like”™ speed but we
allow up to two years if your circumstances require it. You study at your
own rate. You are ENCOURAGED but not pushed. You'll find the lessons
professionally written ~ LET US SEND YOU ONE OF THESE LESSONS
ALONG WITH YOUR CAREER BOOKLET SO YOU CAN SEE FOR YOURSELF.
NO OBLIGATION!

* TERMS ALSO AVAILABLE
AS LITTLE AS

$59 pown  $5%0 PER MONTH
SAVE TIME — SEND

$5.00 WITH COUPON
YOUR FIRST LESSONS AND
KIT WILL BE RUSHED TO YOU
THE SAME DAY THEY ARE RECEIVED!

DON'T LOSE OUT — FIND OUT!
RTS ELECTRONICS DIVISION xe- e

815 E. ROSECRANS AVENUE  10S ANGELES 59, CALIFORNIA
Rush me full information by return mail. (Please Print)

[ | ENROLL ME NOW [ ] SEND MORE FACTS
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MAST-MOUNTED UNF | o
BOOSTER,/& models | 77 v
COVEF Specilc Ul | e
clannels from 1410 83 | ===

The original Blonder-Tongue Ultra-
booster covered only channeéls 70 to
83. When it was introduced in the
MPATI and translator areas, it was
so dramatically effective that in-
stallers throughout the country de-
manded units for their particular
UHF channels. There are now five
standard models, each covering a
specific portion of the UHF spec-
trum: (1) UB 14 thru 29; (2) UB
25 thru 40; (3) UB 41 thru 55; (4)
UB 56 thru 69 and (5) the original
UB for 70 thru 83. In addition,
other frequency ranges are availa-
ble on a custom basis.

There’s nothing like the Blonder-
Tongue UB on the market today.
Mast-mounted to take advantage of
the maximum signal-to-noise ratio
available at the antenna, it in-
creases signal voltage by at least
14db. The UB uses two low-noise
frame grid tubes. The remote power

engineered and manufactured by

BLONDER

r {
s —
« ‘Jﬂ"i : /‘
=y
:‘.’. % ¢ e,
v & 7 -

supply sends a ‘safe’ 24 volts of AC
power to the mast-mounted UB am-
plifier on the same downlead which
carries the signal. The UB is en-
closed in a weatherproof housing
with swing-down chassis for easy
servieing. The standard UB has 300
ohm inputs and outputs, It is avail-
able on a custom basis with 75 or
50 ohm inputs and outputs.

The UB may be used in master TV
installations and for single sets in
schools and homes. It delivers sharp,
clear pictures in ‘impossible’ areas.
Model UB lists at $88.00.

The Blonder-Tongue UB and either
of the Blonder-Tongue UHF con-
verters, models BTC-99r and BTU-
2s, are the perfect team for superior
UHF — anywhere. Today, contact
the world’s most experienced manu-
facturer of UHF products. For free
16-page Quick Reference Manual of
TV Systems, write Dept. ET-5.

7
‘TONGUE

9 Alling St., Newsrk, N. J.

Canadlon Div: Benco Television Assoc., Lid., Tor., Ont. Export: Rocke Int’'l. Corp., N. Y. 16—~CABLES: ARLAB
home TV accessories o closed circuit TV systems o UHF converters « master TV systems
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s & #
ment Div., Office of the Chief Signal

Officer, in Washington, D. C., which
post he held until appointment as
Deputy Chief Signal Officer.

In his leisure hours, General
Cook is an amateur radio enthusiast,
and one of the few licensed “hams”
among officers of general rank.

Sigmund Loewe Passes

Dr. Sigmund Loewe, radio and
television engineer and inventor, died
May 2 in Sarasota, Fla. Dr. Loewe
was one of the earliest experimenters
with television, and in connection
with these early experiments, Dr.
Loewe invented (in the late *20’s) the
first multiple tube, combining three
tubes as well as coupling resistors and
capacitors in a single envelope. This

was done 1n connection with the
secarch for a low-noise, wide-band
amplifier for video signals.

At the time of his death, Dr.
Loewe was president of the Loewe
Radio Co. of New York, the Andro-
meda Co. of Switzerland and Loewe
Radio Ltd. of London. His age was
76.

Brief brief

New Counter is needle size. Re-
cently developed subminiature Geiger
counter, designed for medical and
cancer research, is so small it may be
inserted in a tumor or placed in a
vein through an ordinary hypodermic
needle. Made by Eon Corp. of Brook-
lyn, the counter tubes range in size
from .040 inch in diameter by 0.25
inch long to 0.125 inch diameter by
1 inch long. END

RADIO-ELECTRONICS
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new in pHOIorACI the world’s finest
: so— electronic service data

2 great firsts to save you valuable servicing time!

i SEPARATE FOLDERS FOR SUB-CHASSIS

o replace
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RADIO REMOVAL
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move cover.
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mount.

ear
to pane\ .

ument
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now it's far easier for you to service
Home Entertainment Combinations

Yes, PHOTOFACT now provides separate Folders
(within each master TV Folder) on each of the sub-
chassis which require servicing. Whether it’s the
TV section, Stereo amplifier, FM-AM tuner, or
remote tuning device, you now conveniently select
only the Folder required for the specific sub-chassis
needing repair. There’s no more searching; the
separate Folders for each sub-chassis are easily
identified and keyed within the master Folder.
This ideal new system gives you more complete,
handier coverage than ever —instantly locates de-
tailed, separate data on all additional units used
with the basic TV chassis. It’s another great
PHOTOFACT advance!

a wonderful time-saving, effort-saving feature

Complete auto radio removal instructions are now
included in all PHOTOFACT auto radio Folders!
New step-by-step procedure tells you whether
tubes are accessible without removing receiver;
points out obstacles you may encounter; spells out
tool requirements; gives wiring connections, etc.
Data is based on actual unit removal research by
the Sams Photofact engineering staff. Here’s
another tremendous time-saver that puts an end
to the tough job of removing auto radios—another
great PHOTOFACT feature!

These new advances are just a few of the dozens of great features in PHOTOFACT for fastest, easiest, most profitable servicing.
See your Sams Distributor for full details on an Easy Buy Library or Standing Order Subscription!

ONLY 10 DOWN

puts the complete PHOTO-
FACT Library in your shop
—and you have up to 30
monthsto pay! And right now
—to keep up with the indus-
try—sign up for a standing
order subscription to
PHOTOFACT! See yourSams
Distributor for full details on
a Complete Library or Stand-
ing Order purchase.

AUGUST, 1962

INDEX

Your invaluable guidg t
TV, Radio, Electronic
ering virtually every m

o over 53,000
listings, cov-
odel produced

HOWARD W. SAMS & CO., INC.
! Howard W, Sams & Co., Inc., Dept. 6-H2 .

‘| 4300 W. 62nd St., Indianapolis 6, Indiana

| Send full information on: Y/ 5.3
[[] Easy Buy Pian [] Standing Order Subscription

| [[] Send Free Photofact Cumulative Index

te the |l

i 946. Helps you loca e e
Sl::::eerl puotorFacTt Folder you need ame

o vice problem in any —

to solve any ser

d coupon today for your
el the latest PHOTOFACT

FREE copy of
Index!

]
| Address
|

Zone

§ City State

M S g Sy
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Exploring the
possibilities in
Coherent Light

Is it feasible to take advantage of the enormous
bandwidth available at optical frequencies? Could
coherent light, for example, be sent through pro-
tecting pipes to provide high-capacity communica-
tion channels between cities?

To study such possibilities it is, first of all,
necessary to have a source of continuous coherent
radiation at optical frequencies. Such a source
was first produced when Bell Laboratories scien-
tists developed the gaseous optical maser.

Recently, our scientists demonstrated the gen-
eration of continuous coherent light by solid
materials. Using a crystal of neodymium-doped

At Bell Laboratories, Donald F. Nelson studies a
beam of coherent red light produced by a continuously
operating ruby optical maser. The heart of

the device is a uniquely shaped ruby crystal
immersed in liquid nitrogen in the tubular glass
dewar extending from upper left to center.

Light from the mercury arc lamp (lower center)

is reflected by round mirror at left to mirror

at right and then is focused on the ruby crystal

to produce maser action. Coherent light emerging
from end of dewar is picked up by a detector.

calcium tungstate, a material developed at Bell
Laboratories, continuous optical maser action was
obtained in the near infrared. It has also been
attained with visible light, using a new optical
“pumping’’ arrangement to excite a ruby crystal.
(See illustration above.)

Multichannel light highways for communica-
tions are still far from realization. But with con-
tinuous sources of coherent light available, it
becomes possible to explore the problems of
modulating, transmitting, detecting, amplifying
and, in general, controlling light for possible com-
munications applications.

BELL TELEPHONE LABORATORIES

World center of communications research and development

www.americanradiohistorv.com
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—Robert T'. Blanks

Engineer, Research & Study Division
Vitro Laboratories, Silver Spring, Md.
Division of Vitro Corporation of America

- i S

WHEN YOU ENROLL IN A CRElI Home
Study Program, you join more than
20,500 students working in electronics in
all 50 states and most countries of the
free world. One CREI Program helped
Robert Blanks become an Electronics
Engineer. Another helped Robert 1.
Trunnell become an Electronics Tech-
nician. While John H. Scofield—a Mathe-
matician—is enrolled in still a different
OREI Program relating mathematics td’
electronics. All work at Vitro Laboratories.

INDUSTRY-RECOGNIZED CREI HOME
STUDY PROGRAMS PREPARE YOU FOR
INCREASED RESPONSIBILITIES, HIGHER-
PAYING POSITIONS IN ELECTRONICS.

YOU CAN QUALIFY for a CREI Program
if you have a basic knowledge of radio or
electronics and are a high school graduate
or the equivalent. If you are doubtful
about your qualifications, let us check
them for you.

JUST OFF THE PRESS! If you qualify,
send for FREE 58-page book describing
CREI Programs and career opportunities
in advanced electronic engineering tech-
nology-—the latest edition is just off the
press. Mail coupon or write to: The
Capitol Radio Engineering Institute,
Dept., 1408-K, 3224 Sixteenth St., N.W.,
‘Washington 10, D. C.

THROUGH A CREI HOME STUDY PRO-
GRAM T learned the practical theory and
technology I needed to become a fully-
qualified engineer—not a ‘handbook’ en-
gineer, either—and I did it while 1 was
on the job,” says Robert T. Blanks. To-
day thousands of electronics personnel—
engineering technicians, engineers, admin-
istrators, executives—attribute present
high salaries and positions to home study
of CREI Programs in Electronic En-
gineering Technology.

e el

e -

ST e
YOUR LIVING IS BETTER when you pre-
pare for—and get—desired promotions
through CREI Home Study. CREI
alumnus Blanks is understandably proud
af his home in a comfortable neighbor-
kood. The positions of CREI-prepared
men in such companies as Pan American
Airways, Federal Electric Corporation,
The Martin Company, Northwest Tele-
phone Company, Mackay Radio, Florida
Power and Light and many others attest
to the high calibre of CREI Programs.

DEMAND FOR CREi-PREPARED MEN

today far exceeds the supply-—has ex-
ceeded the supply for many years.
Designed to prepare you for responsible
positions in electronics, CREI Home
Study Programs are the product of 35
years of experience in advanced technical
€ducation. Aiding in their development are
leading engineers and scientists from in-
dustry, government agencies and institu-
tions of higher learning. Here Robert
T. Blanks discusses CREI with Director

Wawne G. Shaffer of Vitro Labs.

TOUR WHOLE FAMILY BENEFITS.
Engineer Blanks’ growing family pitched
in to provide free time for his CREI Home
Study. Now they share his success. We
invite you to check the thoroughness and
completeness of CREI Home Study Pro-
grams in Electronic Engineering Tech-
nology in the catalog provided on request.
For those who can attend, CREI main-
tairs a Residence School in Washington,
D. €. offering ECPD Accredited Technical
Institute Curricula.

ﬂ s
&

XY-r, y 4
A.A.* The Capitol Radio Engineering Institute Founded 1927 .t
VZ Dept. 1408-K, 3224 Sixteenth St., N.W., Washington 10, D.C. ' :i
‘ven

Please send me details of CREl Home Study Programs and Free

Book, '*Your Future in Electronics and Nuclear Engineering Technology.”
My qualifications are noted to obtain immediate service.

[] Electronic Engineering Technology

[] Nuclear Engineering Technology

www.americanradiohistorv.com
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Tarzian Tuners—the
“world's finest luners for
the world's finest sets.”

QUALITY. ..
DEPENDABILITY
AND

EXCELLENT
PERFORMANCE
AT LOW COST

Engineering excellence, reliability and sensible pricing

on ALL Tarzian products are a part of our approach to
“Practical Ingenuity in Electronics.” You'll find it in all of
these electronic products from SARKES TARZIAN, INC.:
TV and FM TUNERS .. .. SEMICONDUCTORS .... AIR
TRIMMERS....RADIO and TV BROADCAST EQUIPMENT
«++» CLOSED CIRCUIT TELEVISION for Educational and
Commercial use.... MAGNETIC TAPE.... FMRADIOS
and AM/FM RADIOS.

Electronic Products of Tomorrow—Today

SARKES TARZIAN INC

east hillside drive e bloomington, indiana edison 2-7251

WWW. americanradiohistorv.com

Unfounded Fears
Dear Editor:
Mr. Melvin Cohen, a former of-

| ficer of ESFETA, wrote a letter which

appeared in the February issue of Ra-
DIO-ELECTRONICS, in which he expressed
certain fears which I feel are ground-
less and should be laid to rest:

The Secretary of the State of New
York makes the appointments to the
licensing board, and may or may not
consult with ESFETA, or any other
interested organization. Furthermore,
the bill stipulates the academic, profes-
sional and practical requirements of the
men to be appointed. These men, as well
as the lay citizens appointed, are paid
for every day they serve at the pro-
posed rate of $25 a day. The Secretary
of State may remove any member for
incompetence or dishonesty, and re-
place him.

No law which discriminates or
places unfair burdens upon those al-
ready in practice would be constitu-
tional. This is the reason for the famous
“grandfather clause.” Every license bill
must have this proviso.

The Empire State Federation of
Electronic Technicians Associates, Inc.
(ESFETA) is interested in anything or
anyone who can make the path to suc-
cess in the television service field easier.
Its chapters throughout the State of
New York are represented in a truly
democratic fashion. Any interested
groups may join by contacting me. We
welcome the views of anyone interested
in securing a better place in the busi-
ness sun for all TV technicians, and
extend a hand to everyone to help us
help you. Only by  cooperation, one
with the other, will the TV service tech-
nician ever succeed.

D. W. Cook
Corresponding Secretary
ESFETA

Bugs in the Power Supply?
Dear Editor:

I liked the idea of the power sup-
ply on pages 30-32 of the February is-
sue, and put the issue aside to look into
later. When I picked it up again a
while back, it fell to pieces on close ex-
amination. It's as full of holes as good
Swiss cheese.

1. Page 30—subtitle states “0.5 to
30 volts, 2- to 3-ampere output, 0.5%

RADIO-ELECTRONICS
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What Does F.C.C. Mean To You?

What is the F.C.C.?

F. C. C. stands for Federal Communications
Commission. This is an agency of the Federal
Government, created by Congress to regulate
all wire and radio communication and radio and
television broadcasting in the United States.

What is an F.C.C. Operator License?

The F. C. C. requires that only qualified per-
sons he allowed to install, maintain, and operate
electronic communications equipment, including
radio and television broadcast transmitters. Te
determine who is qualified to take on such re-
sponsibility, the F. C. C. gives technical exami-
nations. Operator licenses are awarded to those
who pass these examinations. There are different
types and classes of operator licenses, based on
the type and difficulty of the examination passed.

What are the Different Types
of Operator Licenses?

The F.C.C. grants three different types (or
groups) of operator licenses — commercial radio-
telePHONE, commercial radioteleGRAPH, and
amateur.

COMMERCIAL RADIOTELEPHONE oper-
ator licenses are those required of technicians
and engineers responsible for the proper opera-
tion of electronic equipment involved in the
transmission of voice, music, or pictures. For
example, a person who installs or maintains two-
way mobile radio systems or radio and television
broadcast equipment must hold a radiotele-
PHONE license. (A knowledge of Morse code is
NOT required to obtain such a license.)

COMMERCIAL RADIOTELEGRAPH opera-
tor licenses are those required of the operators
and maintenance men working with communica-
tions equipment which involves the use of Morse
code. For example, a radio operator on bhoard a
merchant ship must hold a radioteleGRAPH
license. (The ability to send and receive Morse
is required to obtain such a license.)

AMATEUR operator licenses are those re-
quired of radio ‘“hams”—people who are radio
hobbyists and experimenters. (A knowledge of
Morse code is necessary to be a “ham”.)

What are the Different Classes of
RadiotelePHONE licenses?

Each type (or group) of license is divided into
different classes. There are three classes of radio-
telephone licenses, as follows:

(1) Third Class Radiotelephone License. No
previous license or on-the-job experience is re-
quired to qualify for the examination for this
license. The examination consists of F.C.C. Ele-
ments I and II covering radio laws, F.C.C.
regulations, and basic operating practices.

(2) Second Class Radiotelephone License. No
on-the-job experience is required for this exami-
nation, However, the applicant must have
already passed examination Elements I and II.
The second class radiotelephone examination
consists of F.C.C. Element III. It is mostly
technical and covers basic radiotelephone theory
(including electrical calculations), vacuum tubes,
transistors, amplifiers, oscillators, power supplies,
amplitude modulation, frequency modulatien,
measuring instruments, transmitters, receivers,
antennas and_transmission lines, etc.

(3) First Class Radiotelephone License. No
on-the-job experience is required to qualify for
this examination. However, the applicant must
have already passed examination Elements I, II,
and III. (If the applicant wishes, he may take
all four elements at the same sitting, but this is

not the general practice.) The first class radio-
telephone examination consists of F. C.C. Ele-
ment IV. It is mostly technical covering ad-
vanced radiotelephone theory and basic tele-
vision theory. This examination covers generally
the same subject matter as the second class ex-
amination, but the questions are more difficult
and involve more mathematics.

Which License Qualifies for Which Jobs?

The THIRD CILASS radiotelephone license is
of value primarily in that it qualifies you to take
the second class examination. The scope of
authority covered by a third class license is
extremely limited.

The SECOND CLASS radiotelephone license
qualifies you to install, maintain, and operate
most all radiotelephone equipment except com-
mercial broadcast station equipment.

The FIRST CLASS radiotelephone license
qualifies you to install, maintain, and operate
every type of radiotelephone equipment (except
amateur, of course) inc{uding all radio and tele-
vision stations in the United States, and in its
Territories and Possessions. This is the highest
class of radiotelephone license available.

How Long Does it Take to Prepare
for F. C. C. Exams?

The time required to prepare for FCC exami-
nations naturally varies with the individual, de-
pending on his background and aptitude. Grant-
ham training prepares the student to pass FCC
exams in a mmimum of time.

In the Grantham correspondence course, the
average beginner should prepare for his second
class radiotelephone license after from 300 to
350 hours of study. This same student should
then prepare for his first class license in approxi-
mately 75 additional hours of study.

In the Grantham resident course, the time
normally required to complete the course and
get your license is as follows:

In the M thru F DAY course, you should get
vour first class radiotelephone license at the end
of the 12th week of classes.

In the M-W-F EVENING course, you should
et vour first class radiotelephone license at the
end of the 20th week of classes.

In the Tu-Th EVENING course, you should
get vour first class radiotelephone license at the
end of the 30th week of classes.

The Grantham course is designed specifically
to prepare you to pass FCC examinations. All
the instruction is presented with the FCC exami-
nations in mind. In every lesson test and pre-

examination you are given constant practice in
answering FCC-type gquestions.

Why Choose Grantham Training?

The Grantham Communications Electronics
Course is planned primarily to lead to an F.C.C.
license, but it does this by TEACHING elec-
tronics. This course can prepare you quickly to
pass F.C.C. examinations because it presents
the necessary principles of electronics in a
simple ‘‘easy to grasp” manner. Each new idea
is tied in with familiar ideas. Each new principle
is presented first in simple, everyday language.
Then after you understand the “what and why”
of a certain principle, you are taught the tech-
nical language associated with that principle.
You learn more electronics in less time, because
we make the subject easy and interesting.

Is the Grantham Course a “Memory Course’?

No doubt you've heard rumors about “mem-
ory courses’” or “‘cram courses’’ offering “all the
exact FCC questions”. Ask anyone who has an
FCC license if the necessary material can be
memorized. Even if you had the exact exam
%uestions and answers, it would be much more
difficult to memorize this ‘“‘meaningless”’ mate-
rial than to learn to understand the subject.
Choose the school that teaches you to thoroughly
understand — choose Grantham School of Elec-
tronics.

Is the Grantham Course Merely a
‘““‘Coaching Service"?

Some schools and individuals offer a ‘“‘coach-
ing service” in FCC license preparation. The
weakness of the ‘‘coaching service” .method is
that it presumes the student already has a know-
ledge of technical radio and approaches the
subject on a ‘‘question and answer” bhasis. On
the other hand, the Grantham course ‘“begins at
the beginning” and progresses in logical order
from one point to another. Every subject is
covered simply and in detail. The emphasis is on
making the subject easy to understand. With
each lesson, you receive an FCC-type test so you
can discover daily just which points you do not
understand and clear them up as you go along.

Advanced Resident Training

The Grantham F.C.C. License Course is Sec-
tion I of our Electronics Series. Successful com-
pletion of this course is a prerequisite for
enrollment in Section II which deals with more
advanced material. However, it is not necessary
for the student to take Section II unless he
wishes to advance beyond the level of a first
class F.C.C. License.

Accredited by the National Home Study Council

(TING Cop,

What NHSC Membership Means:

Over the years, people have come to respect membership in the
National Home Study Council as a hallmark of quality. No school can
be a member of the Council unless it has met the rigid standards sct
up by the Council’s: Accrediting Commission. This means that all
schools, such as Grantham Schools, Inc., which display the seal of the
National Hoimme Study Council have demonstrated their integrity and
adherence to high ethical standards. It means that they offer quality
instruction at reasonable tuition rates. It means that these schools
believe in, and are specialists in, the home study method of instruction.

For further details concerning F.C.C. licenses and our training, send for our FREE booklet,
“Grantham Training”, Clip the coupon below and mail it to the School nearest you.

Get your First Class Commercial F.C.C. License Quickly
by training at

GRANTHAM
SCHOOL OF ELECTRONICS

1505 N. Western Ave.
Los Angeles 27, Calif.

(Phone: HO 7-7727)

408 Marion Street
Seattle 4, wash.

(Phone: MA 2-7227)

MAIL COUPON NOW —NO SALESMAN WILL CALL =3

AUGUST, 1962

3123 Gillham Road

821-19th Street, N.W.

(Mail in envelope or paste on postal card)

To: GRANTHAM SCHOOL OF ELECTRONICS

1505 N. western a 408 Marion " 3123 Giltham Rd. . 821-19th, NW
Los Angeles Seattle

Please send me your free booklet telling how [ can get my com-
mercial F.C.C. license quickly. | understand there is no obligation
ond no salesman will call,

MAIL TO SCHOOL NEAREST YO

Kansas City Washington

- = = = i ]

24-M

Age

Kansas City 9, Mo. Washington 6, D.C. Name
(Phone: JE 1-6320) (Phone: ST 3-3614) Address
City

[ro——e—mermcccce—cr e c e ——

| am interested in: [] Home Study, [J Resident Classes

___State o
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ANATOMY CLASS FOR DOCTORS
OF RAD/O AND TV

Controlled hea'ter explains

greater life expectancy of
Tung-Sol series-string tubes

Prognosis—excellent! Examination of Tung-
Sol series-string TV tubes reveals advanced
design of heater and cathode structure,
making possible controlled warm-up time.
This explains the good health and longevity
of Tung-Sol series-string tubes. Tung-Sol
was a pioneer producer of 600 ma series-
string tubes. Then Tung-Sol added 450 and
300 ma series-string tubes {or sets of more
sophisticated circuitry. Time has proved
Tung-Sol’s diagnosis to he correct; the series-
string principle radically improves tube life
expectancy. Consultants on TV service agree
that the family of Tung-Sol series-string
tubes are far more immune to malfunctions
of all kinds. Sets equipped with Tung-Sol
series-string tubes normally require fewer
visits and less hospitalization than sets with
ordinary tubes.

R FOR A HEALTHY TV SERVICE BUSINESS

To avoid sluggish customer attitude, low profit levels
and other complications symptomatic of poor com-
ponents selection, always rely on Tung-Sol. Choose
from more than 100 Tung- éol series-string tubes.
to fill your prescriptions.

the first name to ask for when ordering

| TUNG-SOL

SERIES STRING TUBES

TUNG-S0L ELECTRIC INC, NEWARK 4, N.J.
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regulation.” T hope nobody tried this.
Drawing 3 amps at 1 volt would cause
3 X 29 = 87 watts dissipation in V5. It
is rated 100 watts at 25°C case and 28
I watts at 75°C case. If 87 watts were dis-
| sipated, it would rapidly rise above
75°C case, particularly with power be-
ing dissipated in V1 and the rectifiers—
30 watts in VI and 4 or 5§ watts in the
rectifier. Man, that chassis’ll smoke!
Two 60-watt lamps inside it effectively.
’ 2. It ain’t regulated, and has a
source impedance (with the pot at mid-

‘ ) of 2,500
| range) of so— s =

V4 = 50; beta of V5 = 25.

— 2 ohms. Beta of

3. 1t is short circuit-protected, but
not overload-protected. You could
draw 10 amps very nicely until it blew
up.

I think you should go back to your
“tested in our laboratory” labeling that
you used for a while.

Ep PrREDMAN
Norith Babylon, N. Y.

Not quite!

Prior to my submitting the article
on the regulated power supply, careful
heat measurements on the chassis and
transistors were made to assurc proper
operation. Results follow:
| Thermal resistance of the chassis
is 0.15°C/w, with an effective radiating
area of approximately 400 square
inches. (with components mounted).
The chassis can dissipate 140 waltts
with a 21°C heat rise, maximum con-
tinuous peak dissipation of all transis-
tors and components is 130 watts,
which occurs only under very adverse
conditions. Average peak dissipation
rarely exceeds 100 watts, Assuming a
T, of 30°C and 130 watts d1551p‘1t10n
the resulting chassis temperature is
49.50°C. This is not hot!

Heat characteristics for the DA3F3
are: T, (junction temperature) 100°C;
@ic 0.4°C/w. Maximum dissipation at a
Ty of 25°C is 187 watts, and at 67°C
(which is the operating Ty) is 90
watts. Therefore, the transistors are be-
| ing operated within their limits, as are

the remaining devices.
I have yet to see a high-power
| transistorized power supply that oper-
ates cool, unless the heat sink is 10,000
] square inches and a fan is used for
cooling. Even then. .

As for regulation and output im-
pedance, the following formulas should
be used:

(1) Regulation:

AV (R ) with V; constant
AR, \V
(2) Output impedance:

—AV,

n

with V,; constant

| where Vo is output voltage, V, is input

WWW.americanradiohistorv.com

voltage, R, is load resistance, and I, is
load current.

Also, the circuit is definitely over-
load-protected. Three amperes is the
maximum current that can be drawn
from the regulator. Any current above
this will cause V3 to cut off, which in
turn disables the entire regulator.

LeoNarD J. D’Airo

References
Motorola Power Transistor Handbook, pages 20 to
27.

Minneapolis-Honeywell,  Semiconductor  Products

Div., Application Lab Report ALR-3.

Licensing Not a Cure-All

Dear Editor:

The attached clipping from the
April 22, 1962, issue of Parade (Long
Island Sunday Press magazine section)
I consider the best proof that TV licens-
ing will stop nothing but competition
and the “on-the-job training” obtained
by part-time servicing.

NEW YORK. The medical profession here is saying
nothing about it, but some 1,500 MDs -- approximately
one doctor out of every 12 in New York City -- have
been implicated in an insurance claims racket. "We
have evidence," says August J. Bardo, Jr., director
of the State Education Department’s division of
professional conduct, "of doctors conspiring with
lawyers to submit false claims, exaggerating medical
reports, submitting bills for treatment not
administered and listing X-rays that were never
taken." The impending scandal constitutes another
reason why medicine is getting a bad public image.

If these well educated professional
groups, that command remuneration
many times that of technicians with
years of experience, cannot be com-
pletely above unethical practices with
their licenses and tradition-steeped as-
sociations, how can TV licensing be ex-
pected to accomplish more?

If licensing were such a cure-all,
there would be no need for traffic
courts. No matter what the profession,
trade or product, it is still caveat emp-
ror—let the buyer beware.

CARL REMEL
Queens, N. Y.

Vote for Crowhurst
Dear Editor:

I must agree with Robert G.
Vaughan (May 1962, page 22) concern-
ing Norman Crowhurst. He does have a
considerable amount of pride in his
work. Also, I might add that I learn
from Norman Crowhurst. This justifies
a substantial amount of pride, from my
point of view.

VERNON LEE CHAPPELL
San Diego, Calif.

Nature Recording

Dear Editor:

Bouquets and bravos for the fine
feature story on nature recording by
Professor Kellogg of Cornell. February
1962. To every RADIO-ELECTRONICS
reader who has never heard his truly
wonderful recordings of birds, frogs
and many other of nature’s timid crea-

RADIO-ELECTRONICS
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To assure ADVANCEMENT or to
turn your hobby into a new and

PROFITABLE CAREER in the fast
erowing field of ELECTRONICS

you should 1nvestigate
Qualify for Higher Pay
o s e o | the NRIT Home-Study

tronics you select, you’ll find that NRI training

is the time-proved way to get into this interesting
and fast growing industry.

Courses 1n Industrial

Electronics, Radio-TV
Servicing, Radio-TV

Training Equipment Included COIIlmUIllCaUOHS There is an

When you learn Electronics through NRI you use

scientifically developed “learn-by-practice” meth- immediate and growing need for trained Technicians in many branches of
ods. At no extra cost, NRI sends special equip- Electronics. In fact, four to seven trained Technicians are needed for
meml that gives aCtll_lifil experience, makes theory every graduate engineer. Better than average jobs await you in the fast
s g 2 G [T 0 SOV LSRR ey growing industry of the 1960’s . . . offering high pay and prestige,
esting manner. You perform a wide variety of : ; . x

experiments working with basic circuits and com- interesting work and a bright future. Join the thousands of NRI graduates
ponents. All equipment is yours to keep. who have benefited from career opportunities in this Electronic Age.

Mail the postage-free card today.

Turn Page for Facts on NRI Courses

Cut Out and Mail—No Stamp Needed
L) oo g Amating|

Please send me your Electronic, Radio-TV catalog with- \ Fh‘d Of

out cost or obligation. I am interested in course checked
below. (No salesman will call. PLEASE PRINT.)

[0 Industrial Electronics [ FCC License
[0 Radio-TV Servicing [0] Communications

Oldest and Largest School

For nearly half a century, NRI has featured Elec-
tronics training, progressing from Radio and Tele-
vision servicing and communications to Industrial
and Military Electronics. As the oldest and largest
home-study school of its kind, NRI can supply
training at reasonable cost. Monthly payment
plans. Take the first step toward a successful
career now. Mail postage-free card. Get NRI
CATALOG without cost or obligation. National
Radio Institute, Washington 16, D.C.

Name. _ Age

Address__ — ——

City . __Zone. State H 5 ‘&

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL
Approved for Veteran's under Korean Gl Bill

) W W U I N S S S S S S S S S S Scel S e
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PICK THE CAREER YOU WANT

IN THE WONDERFUL FIELD OF ELECTRONICS
TRAIN AT HOME WITH THE LEADER

INDUSTRIAL ELECTRONICS

Prepare for a career as an Elec-
tronic Technician in industry,
business, government, the mili-
tary, with this NRI course in
Electronics—Principles, Prac-
tices, Maintenance. Computers,
telemetry, automation, missiles,
rockets all employ the same
and that is
what this NRI course stresses

basic principles . . .

with illustrated lessons, special
training equipment.

TV-RADIO COMMUNICATIONS

4l SEE OTHER SIDEBK

In the NRI Communications
course you get actual experience
as NRI prepares you for vour
choice of Communications fields
and an FCC License. Com-
mercial methods and techniques
of Radio and TV Broadcasting;
teletype; facsimile; microwave;
radar; mobile and marine radio;
navigation devices; FM stereo
multiplexing are some of the
subjects covered. You work with
special training equipment.

TELEVISION-RADIO SERVICING

(INCLUDES COLOR TV)
NRDI’s tlmc-testcd course in

Servicing not only trains you to
fix radios, TV sets, hi-fi, etc.,
but also shows you how to earn
spare-time money starting soon
after enrolling. Fast growth in
number of sets, color-TV, stereo,
means money-making oppor-
tunities in your own spare-time
or full-time business or working
for someone else. Special train-
ing equipment included.

FCC COMMERCIAL LICENSE

—————————————e—e——e e ——

—

FIRST CLASS

(Sec. 349 P.L.&R.)
Washington, D.C.

L

BUSINESS REPLY MAIL

| NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES |

POSTAGE WILL BE PAID BY

NR' National Radio Institute

3939 Wisconsin Avenue
Washington 16, D.C.

For men with Radio-TV expe-
rience who want to operate or
service transmitting equipment
used in broadcasting, aviation,
marine, microwave, facsimile or
mobile communications. A Serv-
ice Technician is required by law
to have an FCC License to work
on C-Band, other transmitting
equipment. From Simple Cir-
cuits to Broadcast Operation,
this new NRI course trains you
quickly for your Government
FCC examinations.

Job Counselors Recommend

Today, a career in Electronics offers unlimited oppor-
tunity. Job counselors advise, “For an interesting
career, get into Electronics.” The National Associ-
ation of Manufacturers says, “There is no more in-
teresting and challenging occupation in American
industry.”

When you train for a career in Electronics through
NRI home-study methods your home becomes your
classroom, and you the only student. You pick your
own study hours, study when you want, as long as
you want. No need to give up your job or go away to
school. And there are no special requirements of pre-
vious Electronics experience or education. Train
with the leader. Your NRI training is backed by
nearly 50 years of success. Mail the postage-free
card. National Radio Institute, Washington 16, D.C.

{ MAIL POSTAGE-FREE CARD NOW
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tures, my suggestion is to go right out
and buy some. For those who have
heard some broadcast original tapes,
slowed down to lower and lower frac-
tions of the recording speed, I need say
no further word. One fairly gasps at
their marvelous sonic beauty.

Professor Kellogg has tramped all
over our country to capture the won-
drous sounds of nature’s own aviators.
But I have a prologue to his story:

In 1919, at the beginning of many
extensive and later (1920’s) researches
in electrophonography for the Bruns-

|

\

wick Co. in Chicago, I was employed |

by a radio engineering company  in
New York. A fellow engineer who was
familiar with my work there on record-
ing trans-Atlantic, high-speed, radio
telegraph transmissions, with electro-
magnetic cutter heads, came to me one
day with this story:

His brother-in-law was retiring
from active business in quite another
field. A bird-watcher and nature-lover
generally, he wanted to make record-
ings of bird songs. Would I, my friend
asked, give him some help in realizing
his new ambitions? Of course I would.
So Ben Liebowitz brought his sister’s
husband around one day, and we had a
nice long chat about appropriate re-
cording apparatus.

The first thing he needed, T said, |

was a sizable but still portable parabolic
sound reflector. The next was the high-
est possible quality microphone. For
this I suggested an anti-noise type of
high directivity, with a sensitive dia-
phragm of much higher than usual
natural frequency and well damped.
It would feed a high-gain af amplifier
that would drive the balanced armature
type of cutter head. A cylindrical-rec-
ord, Edison type dictating machine
would complete the recording system.

The years rolled by, on and on,
until March 1954, when I heard a
broudcaust of bird-song records made by
Drs. Kellogg and Allen (then his asso-
ciate) under the auspices of the Albert
R. Brand Bird Song Foundation and
the Laboratory of Ornithology of Cor-
nell University. I was thrilled beyond
description, and wrote a letter at once
to them, reciting my 1919 contacts
with Albert Brand in the development
of his retirement hobby.

Dr. Kellogg’s answer followed,
with details of the Brand Foundation,
and the sad news that Albert Brand had
passed away in 1940. Shortly there-
after, Dr. Kellogg sent me a collection
of their recordings, which have been
enjoyed greatly, not alone by my fam-
ily and our friends, but also by our
parakeet-budgie and our outdoor
friends at our bird cafeteria-style feed-
ing and bathing stations.

BENJAMIN MIESSNER
Miami Shores, Fla. END

AUGUST, 1962

1'd walk a mile...

ab_L&f

In L & T Pads, though, it’s what’s in

for
T Pad Attenuators

I’m not an ordinary camel—I'm
a thinking man’s camel—and I
think highly of Centralab L & T' Pad
Attenuators.

These units work good—Ilike an
L & T Pad should—because of their
small size, high wattage, and anti-
backlash construction. Measuring less
than 13" deep from the mounting
surface, and with 184" diameter, they
fit into any standard junction or
switch box with room to spare.

back that counts—and these Centralab

units have exclusive ‘‘thermo-pass” insulation, which combines fast heat
transfer with a high dielectric constant to achieve a conservative rating of
20 watts audio, 5 watts D.C., in a unit the size of conventional 2 watt controls.

Because of Centralab’s anti-backlash construction, the “play’ frequently
found in dual controls is eliminated. The wiper contacts move in unison,
so there’s no alteration in frequency response due to variations in wiper

position on the resistance tracks.

So hump down to your Centralab distributor and stock up on these L. & T

Pad attenuators. They satisfy!

B-62055

THEELECTRONICS DIVISION OF GLOBE-UNION INC.
922H EAST KEEFE AVENUE « MILWAUKEE 1, WISCONSIN

In Canada: Centralab Canada Ltd., P.0. Box 400, Ajax, Ontario

ELECTRONIC SWITCHES « VARIABLE RESISTORS « CERAMIC CAPACITORS
PACKAGED ELECTRONIC CIRCUITS « ENGINEERED CERAMICS

wwWw.americanradiohistorv.com
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FULL-PAGE AD PLUS YOUR NAME, ADDRESS,
PHONE NUMBER IN SEPTEMBER 29 ISSUE
OF YOUR LOCAL TV GUIDE

Hugh Downs

Joe Garagiola . Mel Allen

Poor picture spoiling the new fall shous, sports, World Seviest
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8 G-E WORLD SERIES FEATURES

ON THE NBC f’{ﬂ@ SHOW

Full Lineup of 155 Local Stations
Covers 95% of U. S. Audience

Joe Garagiola hosts sports personalities on
this timely show. Mel Allen, with unique
‘“Test Pattern Commercial,” sells immediate
need for your service to your customers
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cemenar @ eeernie

through your local station. Starts Sept. 10. This hard -hitting ad sells your professional
These commercials direct viewers to your name repair and maintenance serv.ice - . . refers to
4 g local TV Tune-Up Commercials on TODAY

ddress and phone number in your local TV Guide. 3
A | gy N ' show . . . directs customers to you through your name and

SEE AD AT RIGHT address listing in your local edition.
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3-part program *sells immediate need for
your service before & during World Series

COMPLETE PROMOTION AND DISPLAY KIT

U!.eAR!!!

¥ G-E reporter, Roland
Kempton, tells how September
Tune-Up Spectacular

_ BUILDS BUSINESS
| FOR YOU 3 WAYS

1. Your customers prove to themselves the need

‘TV GUIDE RECIPE BOOK

First time available—this exclusive
collection of recipes as featured in TV Guide,
plus professional tips for TV viewing
enjoyment. Unique new premium is yours
exclusively; helps you build goodwill and
the need for your services.

for a tune-up and repair.

2. Through local television, local TV Guide and
promotion materials.

An Exclusive Collection of
oD

\%a.ﬁ 37RECIPES

Featured in AV

TS p oy Cards

AUGUST,

1962

3. In your city, your neighborhood, with your
customers and prospects, you cash in on this
TV TUNE-UP SPECTACULAR.

SEPTEMBER TUNE-UP SPECTACULAR is your
campaign. It’s easy to tie in. Proven effective.
No red tape. Get full details from your G-E tube
distributor, now. Names of participating dealers
must be in by August 27. General Electric
Company, Distributor Sales, Electronic Compo-
nents Division, Room 1748C, Owensboro, Ky.

Set Repair
Stickers

Progress [s Our Most Important Product

=1 7=/ || GENERAL @D ELECTRIC
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UNCOMPROMISING

NEW ADVANCED GENERAL PURPOSE
5" OSCILLOSCOPE #427

Kit $69.95 Wired $109,95

Six-stage vertical amplifier direct-coupled for
minimum phase distortion & push-pull throughout
for maximum linearity. Frequency-cempensated
vertical input attenuator. Intensity, focus and
astigmatism controls on front panel. Non-bloom-
ing trace. Instantaneous, drift-free positioning
permits centering and part of a trace expanded.
Easy, direct connection to vertical deflection
plates. Mu metal shielded 5DEP1 CRT. v Amp:
flat DC-500kc, —6db @ 1MC; sensitivity 3.5mv
rms/cm. H Amp: flat 2cps-450ke; sensitivity
0.18V rms/cm. Sweap: 10cps-100kc.

o
Thive vEarsuve

AC VTVM & AMPLIFIER #250

Kit $49.95 Wired $79.95
Highly sensitive, rellable AC VIVM & wideband
amplifier. Measures 100 microvolts to 300V in
12 ranges; 10¢-600ke =0db response, 10 meg-
ohms input impedance, *=3% accuracy. Wide-
band amplifier switch-controlled for external uses
8¢-800kc response, SVRMS outrut, 5K ohms out-
put impedance, gain control, noise —40db.
Frame-grid triode cathode follower input circuit,
freq.-compensated input attenuator, cathode cir-
cuit attenuator. Regulated power supply,
AC VTVM #255 Kit $44.95 Wired $72.95
All the precise VIVM facilities of the #250 less
external use of the wide-band amplifier.

-~

* formerly designated as #260.

AC VOLT-WATT METER #261°

Kit. $49.95 Wired $79.95

AC voltmeter & load-compensated audio watt-
meter of unique quality. Measures AC voltages
from 1mv to 1000V in 11 ranges, power from
,015mw to 150W in 7 ranges, across standard
loads from 4 to 600 ohms, Tapped power resistor
Joad (4, 8, 16 and 600 ohmszl handles up to 80W
on 8 ohms and 40W on other taps. Switch to
external Joad up to 150W. Meter automatically
compensated for any load selected, internal or
external, to provide single watt scale.

VYACUUM TUBE VOLYMETER #222

Complete with exclusive dual-purpose Uni-Probe ®

(U. S, Pat. No. 2,790,051)

Kit $27.95 Wired $42.95
Entirely electronic, direct reading measurement
of resistance, and AC & DC to 1500V in 5 ranges.
May be calibrated without removal from cabinet.
Complete electronic overload protection, plus
fuse. 1% precision ceramic resistors. Exclusive
AC/DC Uni-Probe® selects DC or AC-Ohms. DC
voltmeter input impedance 11 megohms, accu-
racy *=3%. AC voltmeter input impedance 1
megohm, accuracy £5%. Ohmmeter 0.2 ohms fo
1000 megohms In 5 ranges.

IN-CIRCUIT CAPACITOR TESTER #955
Kit $19.95 Wired $39.95

Tests capaciters in the circuit without unsotder-
ing. Checks for shorts, (even in the presence of
as little as 1 ohm shunt resistance). Checks open
units (as little 2s SMMF in the circuit). Measures
capacitance with *=10% accuracy between 0.1mf
and 50mf. Measures RC product, convertible into
dissipation or power factor, Utilizes electron-ray
tube EM84/6BGG with sharp bar pattern. Line
adjust controf permits maximum sensitivity re-
gardless of line voltage variations,

TRANSISTCR & CIRCUIT TESTER #680

Kit $25.95 Wired $39.95
Measures ICEQ, ICBO & DC8 directly, ACS in-
directly, without charts or special settings—
lus all dc volts, currents & resistances needed
0 service transistor equipment. Battery powered.
50uA, 312" face meter movement provides sensie
tivity & scale length necessary for accuracy.
Built-in 20,0009V VOM facilities frees your other
test equipment.

Listen to the EICO Hour, WABC-FM, N. Y. 95.5 MC, Mon.-Fri., 7:15-8 P.M.
Export Dept., Roburn Agencles Inc.,, 431 Greenwich St., New York 13
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Extra-Low
Ripple

6 & 12 VOLT

BATTERY ELIMINATOR & CHARGER #1064
Kit $43.95 Wired $52,95
Heavy-duty 2.ranges for operating any mobile
radio & transceiver including transistor or “hy-
brid" types. Also usable as charger for either
6 or 12 volt batteries. variable transformer pro-
vides continuous output adjustment. 2 meters
simultaneously observe output voltage and cur-
rent. Ratings: 0-8V: 10A continuous, 20A inter-
mittent; 0-16V: 6A cont., 10A interm. AC ripple:
0-16V range: 0.3% @ 2A, 1% @ 6A, Heavy-duty
se'lemum rectifiers, & automatic reset overload
relay,

METERED VARIABLE
AUTO-TRANSFORMER AC BENCH SUPPLIES

#1073: 3A rating Kit $35.95 Wired $47.95
#1078: 7424 rating Kit $42.95 Wired $54.95
For study of components under varying line condi-
tions. Delivers any voitage up to 140VAC with
linear variation of output throughout entire
range. Smooth rotary brush-tap controlled by
panel dial. Highly efficient varible toroidal core
design. Auto-transformer. No waveform distortion
or voltage drop from no-load to full load. Sepa-
rate output ammeter & output voltmeter.

Vs

|'®

.Qn
PO

TUBE TESTER ADAPTOR #610
Kit $5.95 Wired $11.95

Adapts EICO models 625 or 666 tube testers for
testing the following new tube types: nuvistor
5 pin; nuvistor 7 pin; novar; 10 pin miniature;
compactron; 12 pin. Inciuded are roll-chart sup-
plements for both 625 and 666 models.

®

EICO ELECTRONIC INSTRUMENT CO., INC.
3300 NO. BLVD, L.I.C. 1, N. Y.

| EICO, 3300 N. Bivd, L.L.C. 1, N.Y. I
| O Send free 32-page catalog & c-8 1
I Distributor’s name. ]
} . O Send Free Schematic of.Model No, ]
|§ [J Send new 36-page GUIDEBOOK TO HI-FI . ]
I; for which I enclose 25¢ for postage & handling. 1
|§ Name {
|i’ Address .. . 1
{3 City Zone ... State_..... |‘

Over 2 MILLION EICO Instruments in use,
Most EICO Dealers offer budget terms.
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Hugo Gernsback, Editor-in-Chief

ARE THINKING COMPUTERS POSSIBLE:?

..« What Computers Can and Cannot Do . . .

the animal or human brain. There is, however, little con-

nection between the two. Chiefly, there are two types of
computers: the digital—which deals with digits from 0 to 9
—and the analog computer—which dissects a problem, then
analyzes it. A computer, as its name implies, is merely—so
far—a very sophisticated calculating machine that can make
as many as 500,000 logic decisions per second; 250,000
subtractions per second; 250,000 additions per second; 100-
000 multiplications per second; 62,500 divisions per second.
One computer (the IBM 7094) takes 2 microseconds to get a
bit of data out of its memory. Such a performance is an
impossible task for a human brain.

Yet none of these machines can actually think for them-
selves, even if they are equipped with present-day magnetic
“memories.” Such memories essentially store “yes” and “no”
information, used in all calculations.

Recently, Dr. Bernard Widrow of Stanford University
disclosed a new device called MADALINE, which, when
connected to a regulation computer, gave it a rudimentary
learning capacity. Thus the computer could be taught to
recognize a few geometric patterns.

As of now, all computers must be “programmed” by
humans. The problem given to the computer must be elab-
orately stated, usually via punched cards. This means that
ALL the thinking is done by humans before the machine can
start. Then the latter takes over as a miraculously fast cal-
culating robot which does in minutes the work that would
take a man many years. Says Dr. Philip M. Morse, Profes-
sor of Physics of the Computation Center of the Massachu-
setts Institute of Technology: “The computer is not going to
take over our thinking for us, but it will take over the men-
tal drudgery, as other machines have taken over the muscular
work.”

In short, we are still at the very beginning of a humanoid
computer technique. Computers today “can only do what we
tell them to do”—left to themselves they are as helpless as
the most elaborate driverless automobile.

It took the human race nearly a billion years of evolu-
tion, heredity, instinct and learning through countless ages
and experience to evolve the modern human brain. This is
probably the most intricate biological evolvement on this
planet. How then can we expect to implant all this intricacy
in a mere machine in the foreseeable future?

With all our so-called wisdom, we still have only the
vaguest ideas as to the functioning and operation of the liv-
ing brain. Let us take only one facet. The human brain is
estimated to have 1,000 billion memory units, composed of
nerve cells, or neurons. Many of these parallel each other,
so that, on call, information can be drawn from other cerebral
centers almost instantly.

How soon can we build such a multibillion-unit elec-
tronic-neuron-memory brain? Not for centuries, unless there
is a breakthrough in a near-biologic imitation of a neuron or
something that parallels it closely.

Even with such an epoch-making invention, we would
still be far away from a rhinking machine.

Take our five chief senses of sight, hearing, scent, touch
and taste—and there are, of course, others.

The brain also remembers and stores visual impulses in

FREQUENTLY, nowadays, people compare computers to
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all primary colors and myriads of combinations over the en-
tire chromatic scale. It recognizes faces, shapes in depth,
patterns, objects in motion and countless other items. How
soon will a computer be able to recognize a black-and-white
print of the Mona Lisa from the original color painting which
has been remembered and stored by the machine?

The brain hears and stores a vast array of sounds, over-
tones, timbres; it recognizes voices, melodies, compositions
in endless tempos and cadenzas. Could a computer whistle or
hum or play the remembered score of any one of thousands
of compositions on demand?

Our brain stores and remembers countless scents and
odors in myriads of nuances, pleasant as well as obnoxious.
Could the computer distinguish between the remembered
scents of Chanel No. 5 and a live gardenia?

The brain distinguishes tactile differences in texture and
in temperature, pressure, sharp or blunt objects, cloth, wood,
metal, etc., sticky or smooth surfaces, oily or talcum mate-
rials. Could a computer distinguish between sheets of the
same thickness of glossy paper and aluminum foil?

The brain remembers and stores thousands of tastes in
food and liquids—which often also are smelled simultane-
ously for additional recognition. The brain also stores safe-
guards in that it immediately telegraphs the tongue to reject
and expel certain decaying or other harmful foods. Could a
computer be made to distinguish within seconds between a
glass of champagne and beer?

Yes, it is within the realm of possibility that in the dis-
tant future—with new electronic and technical developments
—computer machines could successfully duplicate all the
human senses. But, it will take a long and painful road of
evolution to accomplish it.

Yet, even such a fantastic development would still only
be a beginning. An electronic-mechanical brain—one that
imitates successfully all the human five senses—would still
only be a machine that imitates man’s physical senses. It could
not think or reason by itself. It would have no will of its
own—uno intellect.

Could an electronic brain or the most elaborate com-
puter ever turn out new and important inventions? Could it
invent like Edison? Could it make great discoveries like a
Faraday? a Nikola Tesla? Could it evolve Newton’s law of
gravitation or Einstein’s theory of relativity?

Could it write Shakespeare’s dramas—or Jules Verne’s or
H. G. Wells’ technical forecasts of the future? Or could it
compose Verdi’s or Wagner’s operas? Probably not for at
least 500 years to come, or longer.

What do some of our best scientists say on this subject?

Dr. Donald O. Smith, of MIT’s Lincoln Laboratory, and
Dr. Marshall C. Yovitz of the Office of Naval Research re-
cently stated that “the much-publicized systems, allegedly
capable of learning or recognizing, must be taken with a
grain of salt.”

To sum up: The human brain should not be compared
to a present-day computer or similar machines. Computers are
ultra-modern tools that solve man’s mathematical, symbolic—
logic and technological figure problems in a small fraction
of time compared to that of man’s capacity.* —H.G.

*See also “Electronic Brains,” August 1952, and “Brain an Electric Com-
puter,” March 1960, Radio-Electronics.
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measure atomic radiation

Building and using photometers and dosimeters

By CARL L. HENRY

I find most electronic technicians vague
about nuclear electronics or “nucleon-
ics”. This is not as it should be. Electron-
ics and the atomic industry mesh to-
gether so thoroughly that all electronic
technicians nced a basic understanding
of the electronic instrumentation in use
in this field.

With so much talk about fallout
from a possible war and, on the immedi-
ate side, so many new nuclear applica-
tions, a knowledge of basic nuclear elec-
tronics uses is valuable to us all. This
article shows how you can measure radi-
ation and tells you how to build several
measuring instruments.

All authorities agree that the single
most important type of emergency
equipment to have on hand is a device
to measure radiation. There are many
methods for doing this. some very sim-

ple and reliable if you understand what
you are doing. Using anything from
photographic film to laboratory type
jonization chambers is feasible, but un-
less you understand how to use the in-
strument or method, your measure-
ments are uscless.

In working with radioactive iso-
topes, X-ray machines and other sources
of nuclear radiation in the servicing
industry, you must know how to tell
when radiation is dangerous, and when
it isn’t. You might ask at this point,
“Just how much radiation is danger-
ous?” The table answers this question.
All these values have been determined
by the Atomic Energy Commission, to
the best of its experience. However, a
considerable variation between individ-
uals can be expected for the doses that
cause sickness and death.

After looking at this chart you are
probably asking, “What is a Roentgen?”

Parts layout on top of photometer chassis.
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The roentgen (pronounced “rent-kin”)
is officially defined as: “That amount of
X-ray or gamma radiation that pro-
duces one electrostatic unit of electricity
of either polarity in one cubic centime-
ter of air at standard temperature and
pressure.” In other words, the roentgen
is a measurement of the field estab-
lished by a radioactive substance or
X-ray machine. A meter that measures
this is similar in use to a radio field-
strength meter. (See RADIO-ELECTRON-
ics, Feb. 1962, page 39.)

One drawback appears immediate-
ly in this measurement. Radiation is ac-
cumulative in the animal or human
body. So, we must specify roentgens per
howr in our measurement.

Use photographic film

The cheapest and possibly simplest
method for measuring radiation is with
photographic film. Its one drawback is
that you are measuring the absorbed in-
stcad of the effective dose. In other
words, if the film indicates a dose of |
roentgen, you have absorbed 1 roent-
gen. Where the approximate effective
dose is known to be low and variable,
as in the case of radiation workers, this
is valuable. It gives an accurate record
of the actual absorbed dose of radia-
tion. In measuring fallout, however,
you might develop the film and find
yourself dead.

If you know the radiation in the
area to be high, leave the film in the
area one hour (but leave the area your-
self). Reclaim the film, develop it and
check its density. This will tell you the
number of roentgens absorbed by the
film in an hour. Nuclear radiation, like
any other radiation, follows the “square
law”: the intensity of the radiation de-
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Fig_ 1—Circuir of simple, accurate, phorometer you can make.

creases with the square of the distance.
If you measured 100 r/hr at 1 foot dis-
tant from a source of radiation, the field
would be 1 r/hr at 10 feet.

You can use a common photo-
graphic film to measure nuclear radia-
tion if you have some type of density-
measuring instrument. You cannot
measure this density with your eye. Fig.
1 shows a home-built densimeter or
photometer you can build. The meter is
a 50-pa type, modified to work as a
zero-center device. To do this, open the
meter case and move the bottom hair-
spring adjustment until the pointer is at
the center of the scale. Make a red
mark at the center point of the scale, to
aid in the nulling operation.

There are three controls: BALANCE
SENSITIVITY, which shunts the meter to
vary the sensitivity; CALIBRATE, which
nulls the instrument before measure-
ment is begun, and BALANCE, which has
a 5-to-1 vernier dial. Construction is not
critical. The two phototubes are mount-
ed on either end of the chassis. The
bridge triode is mounted between them.
The rectifiers are silicon types and are
mounted under the chassis.

Paint the outside of the phototubes
with several coats of flat black paint.
Then, when dry, scratch a 1-inch square
on the front of cach tube (Fig. 1). Brass
tubes are mounted on the side of the
cover to act as shades for the photo-
tubes und prevent extraneous light from
affecting their response. These tubes
and the photometer case should be
painted flat black inside.

The case is an old industrial relay
housing, and not commercially avail-
able. I suggest that if you use the same
circuit, build it into a small metal utility
cabinet. The case I used was a tight fit,
and I had to outboard the vernier bal-
ance control.

Phototubes V2 and V3 normally
pass the same amount of current, and
the bridge is balanced with BALANCE
control R4 in its center position, and
CALIBRATE control R3 at 150,000 ohms.
A slight variation of R3 will compen-
sate for slightly different phototube
characteristics or regulated voltages. If
both phototubes are exposed to the
same amount of light, the bridge is still
in balance. Of course, when one photo-
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tube receives more light than the other,
the bridge is unbalanced. The vernier
can then be used to restore the balance
and the variation noted, or a variable
density film can be put in front of one
tube and balance restored. The latter
method is extremely accurate, but the
vernier method is close enough for film-
density measurements. Any light source
is OK as long the light is approximately
equal on each phototube. Minor varia-
tions between the outputs of the two
phototubes can be compensated for
with the CALIBRATE control. A fluores-
cent table or desk light makes a nice
light source.

Obviously, to measure film density
due to exposurc to radiation, some
standard must be used. To give you
something concrete to go by, I have ex-
posed a common photographic film
(Kodak Verichrome Pan) for 1 hour to
radiation from a radioactive isotope of
iridium at intensities from 50 milli-
roentgens to 500 Roentgens. Fig. 2 is a
graph of the results of this test. This
graph takes in the response of the pho-
tometer circuit and the response of the
film. The response curve becomes loga-
rithmic at about 2 Roentgens, and con-
tinues to over 500 Roentgens before the
slope changes. Levels below 1 roentgen
are difficult to measure, because of the
natural fog level of the film.

To check radiation with this meth-
od use the following method very exact-
ly. First, cut a roll of Verichrome Pan
film into square sections in a totally
dark room or closet. Do not allow it to
be exposed to even the slightest light.
Put the film into previously prepared
envelopes made of a double thickness of
black paper, and scal the envelopes.
Number each envelope, and select one
to be used as a control. It should receive
no radiation exposure. Now you are
ready to check radiation.

Place one or several of the film
pockets in the area to be surveyed.
After | hour, reclaim the pockets. De-
velop the film for 12 minutes at 68° F,
in Kodak D-76. You must, of course,
fix and wash the film after it is devel-
oped.

Process the film selected as a con-
trol, too—preferably at the same time.
After processing is completed and the
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R1, R2—3,500 ohms, 5 watts, wirewound

R3—pot, 250,000 ohms, 2 watts, linear taper

R4—pot, 5,000 ohms, 2 watts, linear taper

R5—150,000 ohms, 2 watts

R6, R11—1,000 ohms, 1 watt

R7, R10—10,000 ohms, 5 watts, wirewound

R8—56 ohms, 1 watt

R9—8.2 ohms, 1 watt

R12, R13—1 megohm, V2 watt

C1-20 uf, 450 volts, electrolytic

C2-20 uf 450 volts electrolytic

€3, C4—-.02 uf, 600 volts, ceramic

F1--0.5 amp, 8AG

F2—1/200 amp, BAG

J—microphone jack, female (Amphenol 80PC2F or
equivalent)

M—microammeter, 0-50, 1,000 ohms
TM-200 or equivalent)

RECT 1, RECT 2—silicon, 500 ma {Sarkes Tarzian
M-500 or equivalent

S1—spst toggle

S2—single-pole 5-position rotary, shorting type

T—power transformer: primary, 117 volts; secondary,
125 volts, 50 ma; 6.3 volts, 2 amps (Stancor
PA-8421 or equivalent)

V1—12AT7

V2, V3—-1P39, |P40, 1P29 (as required)

V4, V5—-0B2-WA regulator

Vernier dial, 0-100.

Case to suit

Miscellaneous hardware

(Lafayette

film is dry, you are ready to check the
density. Allow the photometer to warm
up for at least 5 minutes. Then null the
meter with the CALIBRATION control,
having the vernier set to 50. Now put
the control film in front of one photo-
tube and the exposed film in front of the
other. Again null the meter, this time
with the vernier. Take the vernier varia-
tion and read the radiation from the
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/ CURVE 1S LOGARITHMIC ——)
FROM THIS POINT TO
SO0R/HR. THIS IS THE MOST
RELIABLE ZONE IN WHICH_|
TO MEASURE RADIATION

L

£~ THIS SECTION OF FILM
—#—1 NORMALLY USED IN
PHOTOGRAPHY
5 ! }
CURVE FLATTENS HERE DUE TO____|
APPROACHING NORMAL FOG LEVEL
OF FILM. MEASUREMENTS FROM ~ |
[ “4R/HR TO .000IR/HR MUST BE
VERY CAREFULLY MADE DUE TO THE ]
DECREASING VARIATION ON THE
PHOTOMETER | |

0 5 10
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ROENTGEN (REM)

15—
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Fig. 2—Graph of radiation vs film den-
sity (relative reading on photometer) for
Kodak Verichrome Pan film.
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chart. For instance, if the vernier nulls
the meter at 41, this is a variation of 9,
and the chart shows the radiation to be
1.3 roentgens. This method of meas-
uring radiation by its eflect is tedious.
However, it is very accurate.

Dosimeters

A somewhat simpler, but still high-
ly accurate method of measuring the
absorbed dose of radiation calls for
measuring the ionization of a certain
volume of air or gas in a chamber. This
can be donc using the simple e¢lectro-
scope principle—two gold leaves are
charged to a certain fixed potential, and
they repel each other. As the gas ionizes
in the chamber, the potential leaks off,
and the gold leaves come back together.

A device currently being produced
by several manufacturers for about $25
works on this principle. It is gencrally
referred to as a dosimeter (do-sim’-e-
ter). Although anything that measures
dose rate is a dosimeter, in practice
only this type of instrument commonly
bears the name. Most dosimeters are of
the sclt-indicating type; they have a
reticule inside which can be read
through the lens by pointing the instru-
ment at a light source. Usually these
dosimeters can be obtained in ranges
from 100 milliroentgens to 200 roent-
gens, although each has only a single
range. Some types are not self-indicat-
ing. They must be returned to the manu-
facturer for a dosage reading.

As you can see in Fig. 3, the gold
leaves of the electroscope have been re-
placed with a gold bar and a movable
quartz fiber. A capacitor is also includ-
ed, so the dosimeter will maintain its
charge over long periods of time. Such
instruments are usually charged to 150
or 200 volts. This brings the quartz
fiber into line with the zero on the reti-
cule scale. As the charge is reduced by
ionization in the chamber, the quartz
fiber moves over the reticule scale. un-
til it reads maximum.

Fig. 4 is the circuit for a dosimeter
charger. Note that the charging contact
of the dosimeter (Fig. 3) is normally
open. The charging socket on the do-
simeter charger is built to fit the bottom
of the dosimeter. When the dosimeter
is placed on the socket and pushed
down, the internal contact closes, and
the ZERO ADJ control is set to bring the
quartz fiber in the dosimeter to zero on
the recticule scale. The dosimeter will

guide to emergency exposure to atomic radiation

Civil Defense Administration

| Late effect

Dose Time of dose I Immediate
(Roentgens) l accumulation l effect
75 1 day to 3 months| none probably none
100 11 day ‘ sickness in 1% probably none
I { or 2%
100 ! 3 days to 3 months \ none probably none
150 | 1 day | sickness in 25% very slight
150 E days or more l sickness in less very slight
| than 25%
>  [— — ——— e | — — — B
300 1 day sickness in 100%; possible cancer
| | 20% fatalities and cataracts
300 | 3 days much less than possible cancer
i rcsults for 1 day and cataracts
300 1 week sickness in 50%; possible cancer
no fatalities and cataracts
300 1 to 3 months probably no possible cancer
| sickness and cataracts
650 1 day | 100% fatalities |
650 3 to 7 days 100% sickness; pronounced and
high fatalities serious
650 1 to 3 months l sickness not pronounced and

high; serious

10% fatalities

piss light through its entire length. The
lamp and lamp battery are provided so
that you can sce the reticule when
charging the dosimeter.

As said before, these instruments
are very accurate. The only inaccuracy
that can occur is the leaking off of the
charge on the internal capacitor. Most
dosimeters have a leakage tactor that
allows a 2-week period to elapse be-
tween charging without serious inac-
curacies occurring.

These instruments, of course, are
similar to the previously discussed film
badge in that they measure the uab-
sorbed dose. They are primarily gamma
detectors, and are insensitive to alpha
and beta radiation. To use them to
measure the exposure dose, in roent-
gens, we must adopt the same method
that we used with film. That is, we must
either put the dosimeter in a radiation
area for a certain length of time and
then reclaim it and read it, or can use a
sensitive dosimeter and a watch to make
our measurement.

The most sensitive dosimeter avail-
able must be used, preferably 50 or 100
milliroentgens maximum. Take the do-

IONIZATION CHAMB\ER OPTICAL TUBE

4. 7 | 4 g 1P 8. 0s'?
4
-
30,190 180 200} pyppigcE cHA NG
ROENTGENS LENS |
4 RETICLE = et 7 %
i RETICLE  OBJECTIVE GOLD CAPACITOR
SHADOW OF QUARTZ FIBER ELECTRODE
o

Fig. 3—Detail of a typical dosimeter.
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simeter into the radiation field, and
keep it there for a specific time, say 5
or 10 minutes. Now, if after 10 minutcs
the dosimeter reads 50 milliroentgens,
you know that the field you are in is in
the neighborhood of 300 milliroentgens
per hour. If you were in a field in which
the dosimeter rcad 100 milliroentgens
at the end of 1 minute, you would leave
the area immediately, since you would
know the field was about 6 roentgens
per hour.

Remember, whatever the dosime-
ter indicates is the amount of exposure
you have already had. If a dosimeter
with a full-scale reading of 100 roent-
gens is used, you would have to get a
10- or 20-roentgen dose while making
this measurement. So use a low-range
sensitive dosimeter.

Next month we will continue with
a discussion of ion-chamber meters and
Geiger counters. A complete circuit for
a G-M counter, with parts list, will be

included. TO BE CONTINUED
Ok
L
J, L cummenesocker L3t

150-200V DC
CHARGING BATT

1.5V DC
LAMP BATT

™

Fig. 4—Dosimeter charger circuit.
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versatile

R-C TRANSMITTER

Four-tube unit provides 4 or more control channels

Two switches, located convenient to the
thumb, provide 4-channel control.

i (REMOVE ALL BUT 12 PLATES |,
3804 7\5:,3‘4- o7 R3FQ F"‘WR
Nele [GS

RFC
R2 100xH
A4 4

[ 47K
[oor %

By E. L. SAFFORD, JR.*

This completely self-contained unit uses
standard, easy-to-get parts; will trans-
mit on any one of the five radio-control
spot frequencies. It will operate three of
the four kinds of radio-control receivers
—carrier, single-tone, and reed types
just as it is. It will operate the fourth,
which uses bandpass filters, if the tuned
(L-C) parts in the audio oscillator sec-
tion are changed to smaller values to
resonate at the higher frequencies used
by this kind of receiver.

The transmitter’s rf section con-
sists of a crystal-controlled master
oscillator followed by a power amplifier
(Fig. 1). With the crystal frequency
shown, the output of the oscillator stage
is 13.6275 me. This is doubled in the
final stage to 27.255 me and also ampli-

*Author of Model Radio Control and Radio Con-
trol Manual, both Gernsback Library.

ANT Fig. 1—Circuit of 4-
REMOVE  {9'-10" . S
ALL BUT tube transmitter.
5 PLATES

i ® R1—150,0C0 ohms
=D Al R2—4.700 ohms
R3—100,000 ohms
{ RS <R6 | R4—10,000 ohms
135V 47K FILS-1.5V R5, R6—47,000 ohms
b o FB 37—337,(;)000ohrrr|15
= R8—270,000 ohms
o fore o TR el R9, R1b, R11, Ri2-pot,
) 2 T 100,000 ohms, linear
- taper
V3 T Al resistors Vo-watt 10%
MVB ve Cl, C8—470 upf, disc
3 NOT ceramic
A5 USED €2-100 e, disc ceramic
UNIVERSAL 3, Cl14,Cl6, C18, -
BLUE| ouTPUT 001 uf, disc ceramic
. TRANS C4~75 put (Hammarlund
APC with all but 12
plates removed)
C5—39 uuf, NPO
O3y C6—.01 uf, disc ceramic
C7—50 puf (Hammerlund APC with all but 5 plates
removed)
C9, CI0, ClI, Cl2, CI3, CI5, CI7, C19—0.1 uf, 100
volts, disc ceramic
CH—10 henries, 50 ma (Triad C3X or equivalent)
L1—26 turns of No. 14 enameled wire closewound
on %-inch air core {wind on standard pencil)
L2—16 turns of No. 16 enameled wire closewound on
5-inch air core (wind on standard pencil)
RFC—100 uh (Stancor RTC-8669 or equivalent
Sl, S2—dpdt toggle, spring return to open center
Sig2 position
HAVE T-—unziversoal output transformer (Triad 551.X)
SPRING V1, v2—304
V3—3A5
?(EJTURN ¥4b_3A4 ' | A
ube sockets, 7-pin miniature (4
ggg}fg Batteries: 67.5 volts (2)
N C Nicad wet cell (Ace Radio Co., Box
301, Higginsville, Mo.)
Chassis, 4% x 2% 'x V5 inch (2)
Case, 5 x 3 x 10 inches
Aluminum shield, 2% x 2V2 inches
Miscellaneous hardware
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fied. The signal is then sent into space
through a quarter-wave antenna coupled
to the final tank with a two-turn loop.
The oscillator-modulator section
uses a 3A5 in a tuned multivibrator
circuit to produce the tones and a 3A4
as a modulator. The 3A4 plate mod-
ulates the final rf stage. Four audio
tones are available, each completely
adjustable between 100 to 500 cycles.
Tones are selected for transmission
with two dpdt spring-loaded-to-center
toggle switches. These switches are
located on the lower right-hand side
of the case for quick and easy opera-
tion. The pots that adjust the tones
are located in the center of the case.
You can add more potentiometers,
capacitors and switches if you want to
use this tone transmitter with an 8- or
10-channel reed type receiver.

Rf section

The 1f section is built on a
43 x 27%-inch chassis made from 1/16-
inch sheet aluminum. The chassis has
a Y-inch front and back lip. The cab-
inet is a 5 x 10 x 3-inch aluminum
chassis. Use a similar chassis for the
oscillator-modulator section.

Mount the rf tuning capacitors
to the chassis with small U-shaped
brackets made from the sheet alu-
minum. Make sure that both sides of
the capacitors are insulated from the
chassis. A small 23% x 2%%-inch alu-
minum shield is mounted 2% inches
from the left edge between the two
sections (see photos). Make certain
the capacitor tuning shafts are at least
14 inch back from the front of the
chassis so they will not ground to the
front panel.

Locate V1’s socket so its filament
pins, 1 and 7, are nearest the rear
chassis lip. Mount V2's socket with
pins 1 and 7 nearest the chassis front
lip. In front of the crystal socket, on
top of the chassis, mount an insulated
two-lug terminal strip.

Place L1 directly over its tuning
capacitor and solder directly to it. A
lead from each end of the coil then
goes to each of the two insulated lugs
of the strip. Connect one end of the
100-gh rf choke and one end of the
470-ppf disc ceramic to one lug. Bring
a lead from V1’s plate up through a
14 -inch hole in the chassis and connect
it to the second lug.

Also solder L2 directly to its
capacitor. Bring the plate lead from
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A look under the modulator-amplifier chassis.
30

Rf section underchassis is relatively uncluttered.

www.americanradiohistorv.com

V2 to its coil through a %-inch hole in
the chassis. Make this hole as close to
V2s plate pin as possible. Now take
a length of bare No. 18 hookup wire,
solder it to all ground points and wrap
it around one chassis mounting bolt
to connect it to the chassis. A flexible
lead soldered to this ground bus serves
as B-minus and filament return. All
other parts are mounted as close to each
tube sockets as possible.

Oscillator—-modulator

This section requires no special
care except to locate the parts for each
tube as near its socket as possible.
Also use a ground bus as you did in the
rf section. Mount the audio oscillator
tuning pots on a small aluminum panel
set 14 inch back from the front lip.

This method of construction,
using the two complete subchassis, per-
mits us to completely tune and adjust
each unit before it is mounted in the
cabinet. It makes neater bug-free set.

Rf section adjustments

With V2 removed from its socket,
connect a 0-50-ma meter in series with
the oscillator B-plus lead. The meter
should read about 10 ma. Use a non-
metallic screwdriver and tune C4 for
a dip of about 7 ma. C4’s plates should
be about half meshed when the dip is
found.

Adjust C4 so the meter reading
is a little off the lowest dip point on
the gradual-rise side. Now make a 1-
inch diameter loop out of two turns of
insulated hookup wire and connect a
150-ma brown-bead 6-volt pilot lamp
to the ends. You should be able to place
this loop near or over the end of L1
and have the lamp glow. If it doesn’t,
retune till it does.

Remove the light and place it on
the B-plus end of L2. Insert V2 and
connect the meter in the final plate
B-plus lead. Use the insulated screw-
driver and tune the final for dip. Final
plates should be about half meshed at
this point and the meter will read about
8 ma. If you don’t get a dip, retune the

RADIO-ELECTRONICS
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oscillator capacitor a little and try
again. With some juggling, you will get
a good dip in the “final” meter reading,
and the lamp will glow. The meter read-
ing will drop to about 4 ma when the
loop is removed and the final stage
retuned for lowest dip.

There are several ways to hook up
the antenna. The simplest is to use a
two-turn loop of insulated hookup wire
wrapped around the B-plus end of L2.
Connect one end to the ground bus and
the other directly to a 9-foot 10-inch
antenna. If you’d like to use a shorter
antenna, put a loading coil in series
with the antenna. Use one with the
same number of turns and size as the
oscillator coil. Connect the loop to one
end of it and an adjustable whip type
antenna to the other. Watching the
meter 1n the final stage, slowly extend
the whip till you get the highest meter
reading. The antenna will be 4 or 5 feet
long.

Troubleshoot in a step sequence.
First use a voltmeter and measure from
the plates of the tuning capacitors to
ground. You should read at least 100
volts. Loss of B-plus normally indicates
an open rf choke, shorted bypass or
grounded tuning capacitor. Next meas-
ure filament voltage at the tube sockets.
You need at least 1.25 volts.

Third, recheck your wiring and
Jook for bad solder joints or places
where solder has run down and touches
the chassis or wires it shouldn’t. Then
check each part for correect value and
How various sections are mounted.

I 1l -

*
a - \N
3 3 i -

CHASSIS LIP CUTOUT

2 OSCILLATOR

MODULATOR
» A

BATTERIES

\.7.——-
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examine the tuning capacitors to make
sure plates aren’t shorted. Finally
check the tubes and crystal. The crystal
must be a “doubler type.” Tripler type
crystals will not work in this cireuit.
You have to replace the crystal to check
it. Also check to be sure the crystal
pins fit tightly into its socket. Suspect
everything. In one case when the meter
dipped but the light didn’t glow a bad
pilot light was the cause.

Modulator-oscillator setup

Complete the 3A5 section first.
Then connect a pair of phones to one
plate through a .01-uf capacitor and to
ground. You should be able to hear the
tone and, when you vary a pot, hear it
change. Connect only one pot for this
test and do not use the switches; use
clip leads. Once you know this part of
the circuit is all right, then wire in
the other pots and switches.

If you hear a tone, about 700
cycles, and cannot change it, suspect
the pot or see if the audio tuning
capacitors are properly connected. The
choke resonates at about 700 cycles, so
it is probably connected and the ceramic
tuning capacitors arve not. Fig. 2 shows
the basic audio tuned cirecuit.

The dpdt selector switches are
necessary hecause we must connect both
the grid and one end of the choke to the
pot tuning circuit for each tone. We
cannot connect the choke directly to
the grids and switch from grid to pots
without having the 700-cycle tone gen-

Fig. 2 a—(right) ) ¢

Basic audio runed '

circuit. b—Audio iz 00!
1 T L

tuning capacitors o

are mounted di-
rectly to pot.

100K
LINEAR

Y a

TO SWITCH
Fig. 3 (below)— @
Wiring and rear / TO CHOKE

view (0 tone Se- 100K LINEAR POT
lector switches. b

TO RI2 WIPER

TO RHl WIPER

T0 3A5 GRID

TO RIO WIPER

TO RS9 WIPER

erated when the control switches are off. Connecting the switches is

easy and shown in Fig. 3.

If vou use a scope and audio oscillator to check the ton frequen-

e
1 ‘i I
4 N

cies, you may worry about the small distortion on the 3A5 output.
Don’t worry. The 0.1-uf capacitor across the output transformer
tunes this and smoothes out the wave.

Make a final check with phones by connecting them across the
output lugs of the output transformer. Use the switches and vary
each pot to determine that all is working properly.

Cabinet mounting

Cut away some of the base lip as shown in the photos. Slide the
rf section in first, determine where to drill the tuning holes, then
mount with two bolts through the front chassis lip. The modulator
is mounted just below in the same manner.

Final wiring

Connect the flexible ground leads from each chassis together.
Also connect the hot filament leads. Connect the rf oscillator and
modulator B-plus leads together and to the 135-volt supply. The B-
plus lead from the rf chassis final stage goes to the brown lead of the
modulator output transformer. Put a switch in the ground lead be-
tween the B-minus and filament and chassis grounds.

Adjusting for reed receivers

With the receiver on and reeds exposed, tune the receiver to the
transmitter by listening to the receiver. Superregenerative types are
tuned when the hiss vanishes. Superhet types are tuned when the
tone is loudest. Now, if you haven’t already, depress a tone switch
and very slowly adjust the pot controlling this tone. You will see the
reed suddenly start to vibrate. Adjust for maximum vibration. Stop
sending the tone, then send it again. If the reed does not vibrate,
readjust slightly. Stop tone, then send tone. Keep doing this till each
reed vibrates when the proper switch is depressed.

Be sure and check the reed tuning each time you are ready to
use your system and before you get a plane, car or boat in operation.
If you are operating a single-channel tone receiver, adjust one
channel for the highest tone (500 cycles) and use it. To operate
carrier receivers, put a keying switch in the B-minus lead and dis-
connect the modulator. END
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Let’s huild a

network

High-quality units are easy to design and construct

By BASIL BARBEE

Need a crossover network for your hi-fi
speaker system? Here’s one you can
build that will meet your needs. It is
inexpensive, reasonably attractive and
not inordinately bulky.

First let's examine a typical cross-
over, the popular “constant-resistance”
network of Fig. 1. It consists of a low-
pass (L1, Cl) and a high-pass filter sec-
tion (L2, C2). Each is designed to feed
a particular section of the audio spec-
trum to a particular speaker.

The crossover frequency of this
network, the point at which the output
of each section is down 3 db so each
speaker receives half the total power, is
set by the lowest frequency the tweeter
can safely handle at its rated power lev-
el. Manufacturer’s specs will give you
this information.

The surge impedance or charac-
teristic resistance of the network—they
are the same for the ideal loss-less net-
work—is approached closely by a well
designed crossover. It is determined by
the voice-coil impedance of the speak-
ers the crossover will be used with.

The rate of attenuation for this
network is 12 db an octave—an opti-
mum figure for this circuit.

How were the values for the com-
ponents in Fig. 1 calculated? I used two

simple formulas:
Ll =12 = \/5 R,

27 £,
and
1
Cl=C=l~—©(=—7—
24/ 2 f. R,

R, is the voice-coil impedance of
the speakers (assumed to be a pure re-
sistance and equal for the two speakers),
and f. is the crossover frequency. The
inductance for L1 and L2 is given in
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henries, and the capacitance for Cl and
C2 in farads. If values for R, and f. are
8 ohms and 2,000 cycles, respectively,
Ll and L2 turn out as .0009 henry
(900 xh), and Cl1 and C2 as .000007
farad, or 7 uf.

Normally, coils L1 and L2 are
hand-wound to the desired inductance,
and Cl and C2 are purchased. Unfortu-
nately, 7-uf oil-filled units are difficult
to come by. But we can always use a
combination of a 6-uf and a 1-uf unit.
While this is OK electrically, the units
are comparatively large and present
mounting problems. Also the price is
rather high.

To avoid the cost problem, some
hi-fi people go to electrolytics although,
as we will prove later, they simply are
not suitable as crossover elements.

To get the neat, compact, eco-
nomical result shown in the photos, let’s
try a slightly different approach.

R, = 8 ohms is a standard fixed
value of voice-coil impedance. Cl- =
C2 = a readily available value of ca-

pacitance. L1 = L2 = any reasonable
value, (we are going to roll our own
coils). f. = any frequency reasonably
near. but not lower than, the tweeter
manufacturer’s recommended minimum
crossover frequency. The table lists the
resultant crossover frequencies and coil
inductances for several available ca-
pacitors.

Since the minimum recommended
frequency for the tweeter is 2,000 cy-
cles, we choose the next higher fre-
quency in the table (2340 cycles) for

our crossover frequency. Then we can
use single 6-uf capacitors for C1 and
C2, and an inductance of 768 «h for L1
and L2.

A c2
o

6uf B

L2
INPUT 768,H g“'{EETER
+
.0, NI W
= Ik 6at WOOFER
[ i 80
LI +
768uH

Fig. 1—Typical crossover network.
Crossover frequency is 2,340 cycles.

These coils are wound on 1-inch
diameter cores 1-inch long with 2-inch
diameter ends. 1 used about 175 turns
of No. 20 wire, then trimmed it down
to resonate with the capacitors at the
desired frequency. To calculate your
own coils use the formula:
0.8a°n®
6a + 9b + 10c
where a is the mean radius of the wind-
ing; b is the width of the winding; c is
the depth of the winding; and n is the
number of turns (see Fig. 2). L, is the
low-frequency inductance in microhen-

I =

Fig. 2—Coil measurements for finding
inductance.

ries. This formula comes from “Radio
Engineers Handbook”, Frederick E.
Terman, First Edition, page 62.
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Ordinary crossover (below) is sloppy, poorly de-
signed and works poorly. Crossover network (right)
was built following procedures outlined in this article.

The differences are obvious.

Winding the coils

Winding one’s own coils and ending
up with a satisfactory attractive unit
depends somewhat on the skill of the
builder and the procedures he follows.
If you want to be sure to do a good job,
the following notes will be handy.

Masonite is excellent for the coil
spool ends. Use a Ya-inch thick piece 1o
insure sturdiness. It should have a
smooth surface on both sides. If only
one side is smooth, face it inward, to-
ward the coil. It makes winding simpler.
Otherwise use Y4-inch plywood or hard-
wood. Cut the ends with a circle cutter.
You'll get a neat job and, when the
form is assembled, you won’t have
square edges getting in the way when
you wind your coil.

For the core of the form, a maple
dowel is excellent. In the center of each
of the end pieces, cut a hole the size of
the dowel—actually a tritle smaller to
insure a tight fit. Then cement the ends
in place. This avoids running a metal
bolt through the center to hold the form
together and gives you a nonmetallic
coil form.

The shape of the coil is the next
factor to consider. For greatest effi-
ciency—most inductance with the least
resistance—wind the coil with the short-
est possible length of wire. This means
each turn must be close to every other
one. The most efficient and practical
shape for spool winding is a square
cross-section—the winding is as wide as
it is deep and the core diameter is half
the outside diameter. Obviously, for
compactness, it should be level wound,
either by hand, chucked in a hand drill,
or on a coil winder. Universal or jumble
winding should not be used.

AUGUST, 1962

SEETEXT ~ SCOPE

%R

AUDIO 0SC

6ut
® (o2 %L FOVERT
(@] 0o ©GND
Fig. 3—Method of resonating cross-
over coils to capacitors.

Next—perhaps the most important
part of coil winding—getting the proper
inductance value. if you have an in-
ductance bridge, you can wind on about
10% more turns than your calculation
shows you need and peel them off a few
at a time till you hit the correct induc-
tance.

If you don’t have a bridge. use an
audio generator and ac vivm or scope
to do about the same thing. Set up your
equipment as in Fig. 3. The capacitor

30}

30 100 IKC 10 20

FREQ

Fig. 4—Crossover response at any
power level when oil-filled paper ca-
pacitors are used.
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shown is the one you, are using in the
crossover. Set the audio generator for
the crossover and adjust the coil to
resonate with the capacitor at that fre-
quency. At resonance, the scope pattern
or vtvm reading will show a sharp and
pronounced dip. Resistor R is not crit-
ical; the internal resistance of the audio
generator may even be adequate. Try
values between 100 and 1,000 ohms.
Use the one that gives the best dip at
resonance.

Mount the finished coils with No.
8 or smaller brass or aluminum screws.
They have a negligible effect on the in-
ductance and Q of the coils when the
winding core is 1 inch in diameter or
larger. Even No. 6 iron or steel screws
will upset these characteristics as much
as a Ya-inch brass screw.

Ejectrolytics in crossovers

Ideally, a crossover filter should
have a low insertion loss. Also each out-
put should be down 3 db at the cross-
over frequency. The high-frequency
output should fall off at the rate of 12
db an octave for frequencies well below
the crossover frequency, and the low-
frequency output at the rate of 12 db
an octave for frequencies well above the
crossover frequency. Negligible distor-
tion should be introduced by the fiiter.
The crossover network we have been
discussing, when fitted with oil-filled pa-
per capacitors, meets all these specifi-
cations. (See the frequency-response
curves in Fig. 4.) This does not hold
true when electrolytics are used.

About 20 years ago a number of
audio fans, this one included, hit upon
the idea of replacing the then expen-
sive paper capacitors in crossover net-
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Fig. 5—Crossover response at 8 watts
when back-to-back electrolytics are

used.
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Fig. 6—Crossover response at 0.125
watts when back-to-back electrolytics
are used.

works with electrolytics. 1 argued that,
unless the electrolytics were polarized
with some dc applied through isolating
resistors, objectionable distortion would
result®, especially at very low and very
high power levels.

To prove my contention, 1 re-
placed the capacitors in the crossover of
Fig. 1 with unpolarized electrolytics.
Then I fed the network from an audio
oscillator through a 10-watt amplifier,
and terminated both outputs with non-
inductive resistors capable of dissipat-
ing the full amplifier output. Frequency
response and total harmonic distortion
were measured at power levels of 8
and 0.125 watt for three conditions:
(1) with 6-uf oil-filled paper capacitors;
(2) with 6-uf (measured capacitance)
electrolytics, consisting of two 10-uf 50-
volt tubular electrolytics connected back
to back, and (3) with them polarized
with 25 volts through 10,000 ohms to
each back-to-back junction.

Proof of the pudding
Surprisingly,  this  experiment
proved that, while negligible distortion

*B. C. Barbee, W2MWX, “Electrolytics in A.F.
Circuits,” QST, January 1943,
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(on the order of 0.5% referred to full
power) was introduced by the electro-
lytics regardless of power level, polari-
zation or lack of it, their losses at high
frequencies were intolerable. The curve
in Fig. 4 was obtained with the oil-filled
paper capacitors. Substituting the elec-
trolytics produced the curves in Figs. 5
and 6. The curves for 8 watts were bad
enough (Fig. 5), with each output down
8 db at crossover and a slope of only 6
db per octave for the low-frequency
output beyond crossover, but the curves
for 0.125 watt (Fig. 6) are far worse,
showing a shift in the crossover fre-
quency to 4,700 cycles and a loss of 11
db at all high frequencies. This sad
performance was strangely unaccompa-
nied by serious distortion at either pow-
er level.

Correct speaker phasing

Much confusion surrounds phasing
speakers connected to crossover net-
works. When two or more identical
speakers are simply connected in paral-
lel or series as in PA work, phasing is
obvious. When two dissimilar speakers,
such as a woofer and a tweeter, are op-
erated through a crossover network,
the problem is how to connect their
leads to provide reinforcement of sound
waves rather than cancellation.

Uusually, we are told to tag the
leads of the speakers according to which
lead is positive when the diaphragm
moves outward when a flashlight cell is
momentarily connected to the leads. So
far, so good. But from this point on,
how the leads are connected to the ter-
minals of the network is left to chance
or intuition. If we connect them by
chance, we'll be right half the time. If
by intuition, we’ll almost always go
wrong because the natural thing is to
connect both negative leads to ground
or, if you have been fooling with p-n-p
transistors, you might connect both posi-
tive leads to ground, with the same re-
sult.

Why is this wrong? Because volt-
ages at the output terminals of the two
sections of the network are 180° out of
phase. Recently a few networks have
been described in catalogs as “2,000-
cycle 180° type.” All networks of
the type shown in Fig. 1 have this
180° phase difference between the out-
puts. It results from a 90° lead in the
high-pass section and a 90° lag in the
low-pass section.

What this means in practical terms
is that to phase our two speakers prop-
erly, we must first determine which lead
polarity causes a push on the part of
each diaphragm and then ground the
negative lead of one speaker and the
positive lead of the other. This method
of phasing is much simpler and more
foolproof than listening tests or micro-
phone-and-vtvm measurements, both of
which may prove confusing. END
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Pulse-
Amplitude

Comparator

THIS TRANSISTORIZED PULSE COMPARA-
tor detects pulses whose negative or
positive amplitudes exceed preset levels.
It is especially useful in detecting and
recording or counting voltage surges on
signal or power lines. Designed by Owen
B. Laug of the National Bureau of
Standards, it was described in NBS Tech-
nical News Bulletin, January 1962.

The circuit consists of a pair of
blocking oscillators (V1 and V2) that
trigger a monostable switching circuit
(V3 and V4) to operate a relay or
counter in the 25-volt line. The blocking

oscillators are regeneratively coupled

\\;'2 Sm?r'eﬁ ! D2,3 v32N697
IN645 IN659 va 2NII32
m TO INDICATOR
I OR COUNTER
= ; J RY
Pezs
. ut
V4 3
25V
| . A
PULSE 005 \">
INPUT It
=
" 2200 <
1 -3V
"f‘;<: IN98-A
10K o M'X-L_l"

through paralleled tertiary windings so
both are driven to saturation when ei-
ther is triggered by a voitage exceeding
its reference level. One transistor is trig-
gered by negative puises and the other
by positive pulses.

The circuit can be arranged so the
time constant of the relay keeps the re-
lay energized for the period between
periodically recurring pulses.

The input reference levels are ad-
justable from 0.5 to 1.0 volt with the
two 500-ohm bias pots. Pulses as narrow
as 50 nanoseconds can be detected. A
voltage divider must be used ahead of
the input when normal voltage ampli-
tudes exceed the circuit’s range.

END
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By DICK BARRETT

All the items shown on this page are exhibits at the Cavalcade of
Electronics, a collection of electronic equipment housed in one wing of
the Perham Foundation’s exhibit, a museum of early radio, at New Alma-
den, Calif.

EARLY REDIC MRDP

THE IMYENTION 2F T CHadass
HEEROLO, WAM O 2300

AN ORIGINAL DE FOREST TRIODE

ade in 1906. These original three-elec-
FIRST BROADCAST STATION was claimed by Charles D. Herrold in 1909. He used trode, eylindrical-shaped. tubes  sith o

this microphone and phonograph to broadcast from a bank building in San Jose,

i screw base are now exceedingly rare.
Calif. Station call letters were FN.

They were superseded by the more famil-
iar globular Audion.

1928 TV CAMERA used a perforated scanning disc (behind
the circular frame at the right rear). It was in use at station
WAIT in Chicago in 1928. The disc systemn was used for TV
transmission and reception in the US by Jenkins and in England
by Baird.

POULSEN ARC made daylight communications between the
West Coast and Hawaii possible for the first time. This one
was assembled between 1916 and 1918.
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TIPS

speed

transistor

~ service

If you repair transistor radios, this article is

Jumper wire with needle-tip test prods
is used 10 check continuity of printed
wiring.

Technician inspects tramsistor radio
through magnifier lamp.

By WAYNE LEMONS

HERE ARE 10 PRACTICAL WAYS TO HELP
you find transistor radio troubles
faster. They are often obvious (though
often forgotten) concepts that have
been tried and proved advantageous.

1. Check battery voltage and current

This should be a regular habit.
Test hattery voltage with the set turned
on. Check current drain with the vol-
ume turned down. Current drain can
be checked by placing a milliammeter
(most multimeters have a milliammeter
position) across the radio switch ter-
minals (set off). The average transis-
tor radio will draw from 5 to 15 ma if
class-B output stages are used, some-
what more if the output stage is class-
A

Excessive current drain can be
caused by shorted or leaky bypass ca-
pacitors, improper biasing of one or

i e T
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must reading

more transistors or by a defective tran-
sistor.

2. Look for obvious faults

More than any other thing, tran-
sistor radios suffer from broken wires
and terminals, especially if they have
been dropped (and they likely have
been). Broken wiring can be difficult to
analyze by either signal tracing or volt-
age readings so you can often save a
lot of time by visual checking. An il-
luminated magnifier is ideal for spot-
ting broken econductors (although it
will miss on occasion).

Slight flexing of the printed board
may bring the radio on intermittently
so you can find the trouble easier. The
small %- and Y-watt resistors are
easily cracked and often open.

Heavy parts such as transformers
often pull away from the printed board
and break their connecting leads in the
process. Move each component from
side to side and listen for a pop in the
speaker. Use a jumper wire with needle
points to check whether a printed con-
ductor is open.

3. Don’t worry about transistors

Not a first anyway. It is not just
a press agent’s dream—bad transis-
tors do account for only 2% to 3% of
all transistor radio defects—check oth-
er things first!

4. Don’t rely on transistor gain checks

Unless you have laboratory equip-
ment, the chances are you’ll learn noth-
ing from a gain check. De¢ gain has al-
most nothing to do with the way a
transistor will perform in a practical
rf circuit. Too many other factors, such
as input and output impedance, or bias-
ing, are involved.

5. Check transistors in circuit

Since most transistors do not plug
in, we must have some exploratory
method of checking that doesn’t involve

RADIO-ELECTRONICS
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unsoldering the transistor. With the
radio off, place an ohmmeter (20,000
ohms-per-volt type) across the base and
collector, then reverse the leads. There
should be more resistance in one direc-
tion than in the other. Do the same from
base to emitter. Typical readings may
be 3,000 ohms in one direction and 20
ohms in the other. This usually indi-
cates a good transistor, since there is
evidence of diode action.

A transistor can also short from
collector to emitter without affecting
the apparent diode action of the base-
collector, base-emitter paths.

Some have said that testing tran-
sistors this way can damage low-volt-
age electrolytics because of the reverse
polarity voltage placed on them by the
ohmmeter. We used the method long
before we ever read this precaution

A Chanalyst is ideal for signal-tracing
transistor radios. Here the technician is
checking the transistor oscillator fre-
quency. Modern versions of this instru-
ment are available.

and to our knowledge we have never
damaged an electrolytic. {Of course it
won’t hurt to use a meter with a low-
voltage battery.—Editor]

6. Signal-trace or signal-substitute

If you happen to have an old
Rider Chanalyst or other radio ana-
lyzer, you have some fine equipment for
signal-tracing the transistor set and
for determining if the oscillator is
working. There are some modern ana-
lyzers for transistor sets available, too.
Otherwise, you can use a signal gen-
erator and starting with audio, succes-
sively trace back toward the front end.
Don’t be fooled, though, by the low-
impedance base circuit. It will greatly
attenuate the signal generator output.
Inject the signal into the higher imped-
ance collector cireuit if possible.

7. Don’t be fooled by gain of radio
A transistor radio may seem to
be working normally, especially on
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Measuring eurrent drain of radio by conmecting vom (milliamnseter position across

open on—off switch terminals.

strong stations, but refuse to operate
when taken to a fringe area. If you
work quite a lot on the same kind of
radio, you can set up tests with an out-

Holding radio near fluorescent lamp
injects noise for adjustment of oscillator
coil at low end of band and antenna
trimmer at high end.

put meter and your signal generator to
see if gain is up to par. If it isn’t, check
tuning and tracking as explained in
step 10. Use a substitute capacitor and
shunt each bypass and coupling capac-
itor in the radio.

Capacitors and if transformers
cause more weak radio troubles than
anything else. Transistors usually
short or apen. To check if’s try retun-
ing them. If they can’t be peaked, they
are defective. If the tuning has to be
changed drastically (unless the radio
has been previously tampered with),
it is likely the if transformer is defec-
tive and will have low gain even though
it may appear to peak at some position
of the slug.

8. Check oscillator with another radio

Place a working radio tuned to a
station at the high end of the dial near
the radio with a suspected oscillator
stage. Sweep the defective radio
through its tuning range. At some point
a whistle or squeal will be heard in the
good radio if the defective radio’s os-
cillator is functioning. The whistle or
squeal should be heard at approxi-
mately 455 ke below the station tuned
in on the good radio if the good radio
uses a 485-ke if. This lets you know
that the oscillator tuning circuit on the
defective radio is probably OK.

You can alsa use a peak-to-peak
meter or a wide-band scope (even some
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Moving parts gently will often disclose intermittents.

+1'l'|'_°/°__1_

Flg 1-—No voltage drop across the emit-
ter resistor indicates an open or cutoff
transistor.
Vi

Fig. 2—If capacitor C2 is leaky, the
transistor will be cut off.

narrow-band scopes) to check oscillator
action. Most radios should develop
about 0.2 to 0.8 volt peak-to-peak at the
base of the transistor oscillator.

9. Make accurate voltage readings and
analyze the trouble

Over half of the “dog” transistor
radio troubles can be diagnosed by volt-
age readings. Remember, with respect
to the emitter, the base is the samne po-
larity as the collector. 1f the collector
is positive then the base will be pos-
itive; if it is negative the base will be
negative, unless there is trouble. The
bias voltage between the emitter and
base is often 0.2 volt or less, but the
base must have the same polarity as
the collector. A typical example is: base
to emitter 0.2 volt, collector to emitter

3.5 volts. Another example: base to
emitter —0.4 volt, collector to emitter
—5.5 volts.

Let’s suppose that these readings
were found: base to emitter +0.2 volt,
collector to emitter —6 volts. It’s ob-
vious that the base and collector are not
the same polarity. The transistor can-
not function; it is cut off. Fig. 1 shows
how this might happen.

An open transistor can be spotted
because there is no voltage drop across
the emitter resistor. Of course bias
must be checked first, since incorrect
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bias would also drop the emitter resis-
tor voltage to zero. Fig. 2 shows how
a leaky capacitor might cause this. A
word of caution in bias readings. Some
receivers have practically no (or even
reverse dc bias on the converter stage
when it is also used as an oscillator.
You may think the transistor cannot
function but it does because of the ac
bias developed by the oscillatory circuit.

10. Use noise source to align oscillator
and antenna circuits

IYirst align the if’s with an accu-
rate signal generator to the specified
frequeney. Second, using a commercial
noise generator, or almost as good, a
fluorescent lamp, hold the radio close
to the noise source, tune it to the low
end of the band and adjust the osecil-
lator coil for maximum noise. Now tune
the radio to the high end of the band
and adjust the antenna trimmer for
maximum noise. If calibration is off
somewhat, you may want to touch up
the oscillator trimmer, then repeat the
above procedure. This method of align-
ing eliminates the old “capacitor-rock-
ing” method and is extremely accurate
as well as fast. Do not worry too much
about exact calibration since you’ll find
it often isn’t too good at best.

Well, that’s it—not all the an-
swers of course—but if you follow
these suggestions, we think you’ll start
getting more out of transistor servie-
ing. END
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I believe he’s just installed a stereo sys-
tem.”
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' Scope Astigmatism Control

Inexpensive utility scopes such as
the Eico 425 do not have an astigma-
tism control. However, such a control is
desirable for optimum trace definition.
Adding one is simple. Get screwdriver-
set or short-shaft 1-megohm pot and
mount it close to the base of the CRT.

Remove the rear cover of the pot.
Drill a Y8-inch hole in the center of the
cover and a corresponding hole near
the CRT socket (see photo). Remove
the CRT before drilling, to prevent
breakage. Mount the cover with a 4-40
X Ya-inch binder-head screw, lockwasher
and nut, then reassemble the pot.

Fig. 1-a shows the original wiring
with the second anode and G2 (pin 7 on
a 5BP1) grounded. Disconnect pin 7
from ground and connect it to one end
of the pot with a short piece of hookup
wire through a grommet in a Y -inch
hole. (Fig. 1-b and photo).

Circuit adjustment is simple. With
a typical trace (60-cycle sine wave,
etc.) on the oscilloscope, set the focus
and the newly-added ASTIGMATISM con-
trols for optimum pattern sharpness at
normal viewing intensity level. Discon-

5BPI
ETC

fig. 1

ASTIGMATISM CONTROL
P

0BLONG LOPSIDED CORRECT

SPOT SPOT SPOT

c d e

nect all sweeps. Reduce intensity until
the spot is just visible in a darkened
room and observe the spot through a
magnifying glass. If it appears as in Fig
1-¢ or 1-d, adjust the astigmatism con-
trol for optimum as in Fig. 1-e. Apply
the sweep and adjust focus for good
trace resolution.—Harold J. Weber
[The astigmatism control adjusts the
second anode to the same dc voltage as
the deflection plates. If the plates are at
a fairly high dc voltage, connect the con-
trol as a voltage divider between B-plus
and ground.—Editor
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Mr. Service-Dealer:

Why do Half a Job. ..
At Half the Profits ?
INSTALL

)
®

J I B ELECTRONIC

TV ANTENNA- AMPLIFIER-DISTRIBUTION SYSTEM!
o Delivers 800% more picture power to single set—black and
white or color...FM, too.

« Provides equal power to 2, 3 or 4 sets at highest signal-to-
noise ratio,

See the difference ... bank the difference in your profits.

16 Transis-tenna systems
to choose from assure you
premium performancethat
suits any location. Write
for Form #250. Better yet,
see your JI'D distributor
today.

THE BRAND THAT PUTS YOU IN COMMAND OF THE MARKET

JFD ELECTRONICS CORPORATION
6101 Sixteenth Avenue, Brooklyn 4, N.Y.
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Compiled by Larry Steckler,

TV SETS

Associate Editor

Fold the top down and back, keeping the cover
facing you. Then trim the right and left edges.
Now staple the booklet along the vertical center
fold, about 34 inch from the top and bottom. Now
fold from left to right, keeping the cover facing
you. Trim a fraction of an inch off the top and
trim the bottom to size and you're finished. You
now have another useful piece of service data,
exclusive with RADIO-ELECTRONICS.
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more on
the TV

By W. E. PARKER

FIVE REVISIONS SHOULD BE MADE IN
the horizontal deflection circuit of my
TV camera in the May and June issues.
They are keyed to points on the revised
diagram.

1. Connect the width control to
plus 300 volts instead of plus 120.

2, A .001-uf capacitor (C43) must
be connected as shown. If not, the bias
on V7-a will be about 45 volts. The
correct bias on pins 8 and 9 is 20 and 25
volts, respectively.

3. Connect a 10,000-ohm resistor
(R68) from pin 8 to ground. This estab-
lishes the correct bias for V7-a.

4. Capacitor C33 should be 100
ppf. If the .01-pf unit is used, V7-a will
be overdriven. This causes insufficient
width and a bias of around minus 25
volts to appear on the grid (pin 7).

S. The waveform at V7-a’s plate is
180 volts peak to peak, not 280.

I’'ve received a number of inquiries
from readers who have not been able
to duplicate all the parts specified. In
many cases, the component tolerances
are not critical, and substitutions are
simple.

As mentioned in the text, the case
was made from aluminum sheet metal
formed around the 8 x 10-inch chassis
(chassis is 212 inches deep). If you
don’t want to tackle a job of this type,
a local tinsmith or sheet-metal shop will
do it at a nominal charge.

A number of readers’ have in-
quired about the ceramic trimmer vis-
ible in the upper left corner of the cover
photo. This is a 1-7-puf unit used for
C18. It was later replaced by a 1.8-puf
unit. Don’t be tempted to stick in any
odd value here. The trimmer, when
fully closed, had too much capacitance
(around 7 puf).

Some constructors are having trou-
ble finding the inductors in their cata-
logs. Here is the dope:

L1—410 gh. (Use 420 ph Merit
TV-202, Stancor RTC-8579) or 400 yh
(Thordarson-Meissner 19-4400.)
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Revised schematic of the camera’s horizontal deflection circuit.
Terminal voliages simplify adjustments and troubleshooting.

L2—35 ph. Use 36 ph, Merit TV-
180, Stancor RTC-8593 or Thordarson-
Meissner 19-3036.

L3—200 ph on 33,000-ohm re-
sistor. Use Merit TV-197, Stancor RTC-
8586 or Thordarson-Meissner 19-4201.
Shunt with 33K, 2 watt.

L5—20 mh, 110 ohms, pi-wound.
The inductance, resistance and type of
construction are not particularly criti-
cal in this circuit.

The choke was originally a 25-mh
unit that was unwound to 20 mh for an
earlier project. The shield or can is not
needed. I potted the choke to improve
its appearance. Any combination of
values for L5-C32 within 20% will
work, as long as the correct waveform is
obtained. The little notch in the wave-
form comes from the grid of V7-a.

The filter choke’s inductance is
not too critical, but we want low re-
sistance to minimize voltage drop. Use
2.3 henries, 150 ma, 60 ohms (Stancor
C-2304 or Knight 61-G-482) or 4 hen-
ries, 90 ma, 100 ohms (Triad C-9X).

The vertical and horizontal deflec-
tional coils overlap when placed around
the tube that the vidicon slips into. The
vertical coils overlap the horizontal coils
and are placed last. The iron wire over-
wrap was obtained from an old TV de-
flection yoke. Newer vintage yokes have
molded cores.

The resistance of the focus coil will
vary between techniques used to wind
it. The wire I used was obtained from
an old TV set focus coil. Closer exami-
nation revealed that the wire size was
nearer No. 30 than 32. Therefore the
focus coil resistance will be approxi-
mately 100 ohms more than the value
stated in the coil winding table. This
will have little or negligible effect on
the operation of the camera.

The power transformer has a 240-
volt center-tapped high-voltage wind-
ing. One half is rated at 20 ma and the
other at 100 ma. The Dage unit speci-
fied runs around $41.00. By allowing a

www. americanradiohistorv com

little more space for the power supply,
you can use two 125-volt half-wave
power transformers with their primaries
in parallel and secondaries in series-
aiding. The 20-ma section may be a
Knight 61-G-411 or Stancor PA-8421
and the 100-ma section a Triad R-73B
or equivalent.

All major components for the cam-
era, including power transformer, de-
flection yoke and focus assemblies, vidi-
con, case, lens and lens mount are
available from Spera Electronics, 37-10
33rd St., Long Island City, N. Y. They
have prepared a parts list with order
numbers and prices. Write for your
copy.

[The Dage power transformer
specified in the parts list retails for
$41. They have just informed us that
their type 742262-01 is a less expensive
substitute ($18.45). It is an open-frame
model with separate 130-volt secon-
daries rated at 10 and 95 ma. Connect
the BLUE/YELLOW lead to the RED lead
for correct phasing. The heater winding
is 6.3 volts at 3.6 amps.—Editors)

“All I hear is the
funniest crackling noise.”

41


www.americanradiohistory.com

AIRCRAFT HEADING

DRIFT ANGLE

ACTUAL GROUND TRACK
(TRUE COURSE)

electronic navigation in flight

Doppler radar keeps trans-Atlantic airliners on course

By VICTOR A. DAMORA
AIRBORNE ELECTRONIC NAVIGATION SYS-
tems that determine continuously the
speed and position of an aircraft, auto-
matically and without the aid of infor-
mation from ground stations, make it
possible for today’s long-range high-
speed aircraft to fly anywhere over the
surface of the earth any time and under
any conditions.

In one type of guidance system,
Doppler navigation radar reads drift
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angle and ground speed. The results are
fed to a velocity triangle computer to ob-
tain the aircraft track—the actual path
of the aircraft over the surface of the
earth.

A representative type of Doppler
navigation radar is discussed in this arti-
cle. First, however, let’s review a few
factors that were once the exclusive
problem of the navigator, and must now
be familiar to the aircraft electronic tech-
nician.

We all know of the steering cor-
rections that must be made when row-
ing a boat across a moving stream. The
boat must be headed upstream in rela-
tion to the intended course to reach a
desired destination. The faster the stream
and the slower the boat, the greater the
correction required. Aircraft navigation
problems with respect to wind are much
the same.

Fig. I shows a triangle of velocities
that governs the true course of the air-
craft through the air and over the
ground. There are six factors to con-
sider:

1. Wind direction.
Wind velocity.
True course or desired track of the
aircraft.
Ground speed.
True heading.
True airspeed.
The ground speed of the aircraft, as
shown in Fig. 1, is the resultant of the

W 19

o v

Fig. 1—Vector triangle for aircraft in flight. Wind speed
and direction are represented by vector 1. Aircraft air-
speed, vector 2, drawn from end of wind-speed vector, is
equal to 1 hour of flight. It becomes aircraft true heading.
Vector 3 is resultant of vectors | and 2. It is equal to air-
craft ground speed which, in this case, is greater than the
airspeed of the aircraft. This is because the wind helps the
aircraft along its intended course.

RADIO-ELECTRONICS
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Fig. 2—Radar signal is transmitted ahead
of plane. Part of signal is reflected to plane.
Its frequency will be changed because of
Doppler effect.

true airspeed and the wind speed. The
track is the angle between the aircraft’s
actual course over the surface of the
earth and a reference direction such as
true North. The true heading of the air-
craft is the angle between the longitudi-
nal axis of the aircraft and the reference
direction. The drift angle is the angle
between the aircraft true heading and
the track. 1f certain combinations of
these factors are known, it is possible to
determine the remaining ones.

Doppler radar system

The outputs from a Doppler radar
navigation system indicate the drift an-
gle and ground speed. Therefore, only
the true heading and true airspeed are
required to solve the triangle of veloci-
ties. The true heading may be obtained
from conventional cockpit instrumenta-
tion or from a simple inertial heading
reference (directional gyro). True air-
speed may also be obtained from con-
ventional cockpit instruments such as
the airspeed indicator (corrected for
temperature and pressure).

Doppler radar operation is, of
course, based upon the Doppler effect.
This effect causes an apparent change in
frequency when a transmitter moves ei-
ther toward or away from the receiver or
when the receiver moves either toward
or away from the transmitter. If a trans-
mitter and receiver are moving toward
one another, the effect is an increase in
frequency. Conversely, if the transmit-
ter and receiver are moving away from
one another, the effect is a decrease in
trequency.

If a single pencil beam of micro-
wave energy is transmitted forward from
the aircraft, as shown in Fig. 2, some of
the energy will be reflected back to the
aircraft, but at a higher frequency. The
frequency change is determined by com-
paring the received frequency to the
transmitted frequency. The change is
proportional to the speed of the air-
craft. This simple system is all we need
to obtain ground speed. However, to
learn the aircraft drift angle, more than
one beam is required. In most Doppler
navigation systems in use today an an-
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Fig. 3—(above) On-course flight shows jour
beams of typical navigation radar. (below)
Beams misaligned from true course. Beams
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tenna array having three or four beams,
is employed.

Fig. 3 shows the four beams of a
practical Janus type Doppler navigation
radar. (Janus was a (wo-faced Roman
god that could look in both front and

Doppler indicator (right)
readings—
ground speed in knots and
drift angle in degrees.

Gives two

Overhead panel (below) gives pilot
selected course readings, deviation
left or right, and miles to go 10 a pre-
selecied point
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B and C almost equal; beams A and D al-

most at maximum difference frequency. Dif-

ference is read to show plane is drifting side-
/'\’g‘, ways.

rear directions.) The forward beam (A)
and the diagonally opposite rear beam
(D) are paired. The other forward beam
(B) is similarly paired with the diagonal-
ly opposite rear beam (C). The two pairs
of beams time-share the radar transmit-
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Special &
Important:

ALL-TRANSISTOR
FM TUNER

Easy to construct, adjust
SIMPLE
ELECTRONIC
METAL LOCATER

Uses a transistor radio!

TUBE CHANGING
IN COLOR TV’S

Aequire “color confidence”

ELECTROCULAR—
THE TV MONOCLE

In combat, surgery,
other uses.
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ter and receiver. Time is shared by
switching the antenna feed electronically
or mechanically.

Some of the microwave energy
transmitted to the ground from a pair
of beams is reflected to the radar re-

| ceiver through the same beam pair. Since

the aircraft is moving, the energy re-
ceived in the forward beam (A, Fig. 3)
will be higher in frequency than the
transmitted energy and the energy re-
ceived from the diagonally opposite rear
beam (D, Fig. 3) will be lower. This is
caused by the Doppler shift. The refiect-

keep the steerable antenna aligned with
the aircraft track. The angular differ-
ence between the antenna alignment and
the longitudinal axis of the aircraft is the
drift angle.

The difference signal produced from
a single pair of beams is also used to
control a frequency generator whose sig-
nal is proportional to the ground speed.
Fig. 4 is a simplified block diagram of
one type Doppler navigation radar. The
equipment used by TWA, the first Ameri-
can airline to experiment with the sys-
tem, is made by Bendix. General Preci-
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ed signals received from a pair of beams
are mixed to produce a difference fre-
quency. The process is repeated, using
the other pair of beams, and the two
difference frequencies are compared.
The difference frequency of the two
beam pairs are alike only when the
beams are aligned symetrically along the
aircraft track. Aircraft heading derived
from cockpit instruments and the error
signals developed from any detected dif-
ference between the beam pair differ-
ences is used to compute aircraft drift
angles. In some systems the error sig-
nals are fed to a synchro system to
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sion Labs also makes a system, and there
may be others.

The Doppler navigation radar,
compass system, controls and cockpit
displays form a simple reliable airborne
navigation system which is completely
independent of ground aids. Such sys-
tems are used in many of today’s com-
mercial jet aircraft. They are tied in
with the autopilot, making it possible to
fly long distances under autopilot con-
trol without the aid of ground naviga-
tional devices, yet arrive right at the
desired destination. END
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You know how most of these circuits work—or

maybe you don’t! But—

Can you name these

strange electronic effects?

Score yourself:

10 correct answers ... .............c.c;cicnieiiiieinias Exceilent
9 COITect anSWerS ... .. .........uneuerenreennnnnnens Superior
B correct unSwerS ... ... ... ....i.iiiiiiiieiiiiinn., Good

7 correct ANSWETS .. .. .. ... .. ....cceecieeieineain. Average

The answers are on page 54.

By ROBERT P. BALIN*

(Instructor in clectronics, Arizona State University)

1. When a nickel rod is mag-
netized, it becomes shorter in
length. Ultrasonic transducers
for sonar employ this principle
based upon the - .........
effect.

2. When the junction of an iron
wire and a constantan wire is
heated, a voltage appears be-
tween the free ends. Thermo-
couples use this principle orig-
inally called the .;.4,.~.
effect.

b

When a Rochelle salt crystal
is twisted, voltage is generated
between its faces. Phonograph
cartridges use this /.4 «...
effect.

4. When the plate in this tube is
made positive with respect to
the filament, a current flows
through the vacuum which will
not flow if the voltage is re-
versed. This principle upon
which the diode vacuum tube
is based employs the . ‘
. eftect.

5. If a current is sent through the
junction of a p-type and an
n-type semiconductor such as
bismuth telluride, the tempera-
ture of the junction changes.
It becomes warmer or cooler
depending upon current direc-
tion. This principle, now ap-
plied to the manufacture of
cooling modules (such as West-
inghouse WX816) for powes
transistors, is known as /...

.effect.
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. If two dissimilar metals are

placed in contact with each

other a voltage appears be-

tween the free ends. This

phenomenon is known as the
e ... effect.

. When a current is sent through

a crystal of indium arsenide
held in a magnetic field, a
voltage is developed between
the cdges of the crystal which
lie parallel to the current di-
rection. This output voltage is
proportional to the product of
the field H and current 1. Mag-
netic fields can be measured
with a probe uvsing this ......
. effect.

When input signal to this tube
is increased, input capacitance
also increases with the result
that frequency response of this
stage is reduced. An unby-
passed resistor in the cathode
circuit helps to minimize the
changes in frequency response
caused by the J.........
effect.

If a bar of metal is heated at
one end, a voltage appears be-
tween the hot and cold ends.
Important in the application of
themaocouples, it is known as
the Lyt L. . effect.

10. As the reverse voltage —E

applied to this silicon crystal
diode is increased, a point X
is reached at which the current
increases greatly in value, with
the result that it is difficult to
increase the voltage E, across
the diode. Semiconductor volt-
age regulators employ the . ...
vt i effect.
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Part | —This “simple” device is a vital part of
many electronic communications systems

By ROBERT W. CARR'

THE MICROPHONE IS A [ransducer—IT
transforms one form of energy into an-
other. Like many of its larger relatives
used in such fields as conversion or pro-
duction of motive and electrical power,
it has taken many forms.

These forms have been due to
many factors: technological limitations
and advances, economic considerations,
adaptability to special uses, new appli-
cations and new requirements. Many
earlier varieties are still used widely,
though not always for the purposes for
which they were designed.

This bewildering and sometimes
not too easilv understood variety may
be simplified by classifying the com-
moner microphones according to type
of generating element. All present types
may be grouped loosely into two classes
—the completely self-contained mike
that requires no external power source
(self-generating) and the type that needs
an external power supply (modulating).
These groups may be further subdivided.

I. Modulating Types
(require external energy source)
A. Carbon
1. Principle
Carbon granules are enclosed in
a chamber with one fixed and
one movable electrode. The
moving electrode is fastened to
the diaphragm? so that dia-

Shure

1 Munager of microphone development,
Evanston. Il

Brothers Inc..

Fig.
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phragm motion varies the pres-
sure on the carbon particles. As
the pressure varies, so does re-
sistance between the electrodes,
modulating direct current flow-
ing through the carbon cham-
ber. (Single- and double-button
carbon mike construction is
shown in Figs. I and 2.)

2. Advantages
Availability of electrical power
externally supplied, relative

simplicity of the moving sys-

tem, a diaphragm that is usually

stiff and sturdy, and absence of

the fine wires required in some

types combine to form several

useful features:

a. High electrical output.

b. Ruggedness.

c. Insensitivity to extreme en-
vironmental conditions.

d. Ease and inexpensiveness of
manufacture.

3. Limitations

Some of the very factors that

contribute to the advantages

tend to limit usefuluess:

a. Need of an external power
source.

b. Tendency toward distortion
(caused by the non-linear re-
sistance change characteris-
tic).

2 The diaphragm of a inicrophone is the flexible
member which collects sound energy and converts
it to force for driving the rest of the moving
system. It may be described as the converse of
the loudspeaker cone.

1—Single-
button carbon mike.

Fig. 2—Double-bution
carbon mike.

www.americanradiohistorv.com

c. Often relatively high internal
noise.

d. Rather limited high-frequen-
cy response.

4. Applications

Despite its limitations the car-

bon microphone is still the most

widely used, primarily because

of the first of the following:

a. Commercial telephone sys-
tems.

h. Military and mobile commu-
nications.

c. Applications where extreme-
ly hard usage is common.
(For many exacting military

Example of
modern bi-di-
rectional micro-
phone.

\ '/ N

A sontir ey
' o

Shure
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Fig. 3 — Ca-
pacitor mike.

A small general-
purpose ceramic
mike.

Sonotone

and communications uses,
the balanced armature and
some dynamic types rival the
carbon microphone in stam-
ina.)

B. Capacitor (Condenser)
1. Principle

This device is generally com-
prised of two electrodes sep-
arated by a very thin dielectric,
commonly air. One electrode is
the diaphragm itself, the other a
rigid plate comparable to the

a. Requires  external
source.

b. Is relatively costly—(dictat-
ed by necessity for accessory
detection equipment and ex-
treme precision of manufac-
ture).

c. Is somctimes adversely af-
fected by high or changing
humidity.

power

4. Applications

a. Protessional recording.
b. Sound measurement stand-
ards and instrumentation.

lighter moving systems with

consequent sacrifice in rugged-

ness.

a. Not supplied in directional
types.

b. Somewhat sensitive to in-
duced magnetic fields—in-
ternal  shielding  generally
prevents this limitation from
being serious.

¢. Usually not supplied with ex-
tremely wide  frequency
range (as explained above)

. Applications

a. Communications equipment.

diaphragm in area. Diaphragm
motion changes the spacing be-
tween the two electrodes, vary-
ing the capacitance. If a dc volt-

II. Self-generating b. Home recording.
(requires no external power source). c. Hearing aids.
A. Balanced Armature (magnetic) d. Public address.

1. Principle e. Language laboratories.

age is impressed across this
combination, the  changing
spacing produces a change in
charge which may be picked off
as an ac voltage (Fig. 3). If the
device is used as a capacitance
in the tuning circuit of an oscil-
lator.  capacitance variations
produce an FM signal which
may be reduced to an audio sig-
nal by a FM detector.

2. Advantages

a. Very linear. wide-range fre-
quency response—(since the
diaphragm is the only mov-
ing element, it may be inde-
pendently “tuned” for opti-
mum  frequency response
without the limitations im-
posed on other diaphragms
by attached coils. contacts or
driving mechanisms)

b. High output—(again made
possible by supply of exter-
nal power).

¢. Insensitivity to mechanical
noise—(due to the relatively
high stifiness to weight ratio
of the very thin diaphragm).

d. Choice of output impedances

—(the circuitry necessary for
operation determines the ul-
timate output impedance).

Operation depends on a mag-
netically conducting armature
driven between two poles of a
magnet by diaphragm motion
(Fig. 4). As the armature is
moved back and forth between
the poles. direction and amount
of magnetic flux in the armature
changes. This changing field in-
duces a varying current in a coil
supported around the armature.

. Advantages

The relatively sturdy and light

moving system, a coil which re-

mains stationary and a relative-

ly high efficiency combine to

form many favorable features

as:

A. Can be made very rugged.

b. Has wide range of imped-
ances without necessity for
transformer.

. Has high output.

. Potentially has wide fre-
quency range.

e. Is unaffected by extremes of
environment.

1. Can be made small with rela-
tively high output.

an

. Limitations

Although potential frequency
response is not particularly lim-
ited, extremely wide frequency

/. Good general-purpose micro-
phones.

B. Dynamic

1.

Principle

This type (Fig. 5) is similar in
operation to a common fixed-
field generator, or to a loud-

ADLAATIINE

uﬂ]Wnnmu
§

3. Limitations ranges do require somewhat Fig. 4—Balanced-armature mike.
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Fig. 5—Dynamic mike.

speaker (which is often used as
a dynamic mike in intercoms).
A coil of fine wire is attached to
the diaphragm and moves in a
strong magnetic field (air gap)
as the diaphragm moves. When
the coil moves in the air gap, a
current is induced in the wire
and conducted to the micro-
phone terminals or transformer.

. Advantages

a. Capable of wide-range fre-
quency response.

b. Relatively insensitive to en-
vironmental conditions.

¢. Potentially rugged (especial-
ly with new plastic dia-
phragm materials).

d. Available in low and high
impedances (with transform-
er).

. Limitations

a. Basically low impedance—
requires a transformer for
most practical impedances.

b. Somewhat sensitive to me-
chanical noise—slightly more
than many other types, since
moving the system tends to
be relatively heavy for its
stiffness.

. Applications

a. Public address—probably
most widely used type.
b. Home recording.

c¢. Communications micro-
phones.

d. Broadcast and professional
recording.

e. Dictating equipment.

f. Good general-purpose
crophone.

ibbon

Principle

The only commonly used micro-

phone without a diaphragm as

such (Fig. 6). Operation is sim-

ilar to the dvnamic, the differ-

ence being that the diaphragm

and cojl are combined in a light,

small, very thin metallic ribbon

suspended between magnetic

poles. Differences in pressure in

mi-

ELOCITY
VELOCITY SUPPORT v
RIBBON POLE FACES o -} RIBBON
3
=il [rieD
PRESSURE RIBBON | |15 | |mounTiNG
FIPE ¢ ENCLOSING = >
BACK =
PRESSURE @ = @
RIBBON 5 N
PERMANENT |
MAGNETS |\ / y
\
/

INSULATING

SIDE VIEW

FRONT VIEW

PIPE
OPENS ON THIS
SIDE OF RIBBON

QIMPEDANCE MATCHING TRANS
s N

INSULATING SUPPORT

RIBBON CENTERED
BETWEEN POLE FACES

SOUND WAVES APPLIED IN THIS DIRECTION

TOP VIEW SHOWING POLE
FACES 8 RIBBON

Fig. 6—Ribbon mike.

the sound wave cause the rib-
bon to move, inducing a corre-
sponding current flow in the
ribbon itself.

. Advantages

The extremely light and simple
moving system contributes to its
desirable features:

a. Potentially flat, smooth and
wide-range frequency re-
sponse.

b. Relatively insensitivity to
mechanical noise.

¢. Relatively immunity to dam-
age from mechanical shock.

d. Natural adaptability to bidi-
rectional usage—the only
type in which the construc-
tion is inherently symmetri-
cal front and back.

e. Suitability for unidirectional
operation.

|

Electro-Voice

This is a cardioid mike of the dynamic

type.

www.americanradiohistorv.com

4
Knight

Typical high-impedance dynamic unit.

f. Available in low and high
impedances.

3. Limitations

a. Generally susceptible to
wind noise—due in part to
the extreme compliance of
the ribbon itself. This tend-
ency is largely eliminated in
several modern versions.

b. Inherently very low imped-
ance—built-in transformers
make a variety of imped-
ances possible.

c. Somewhat susceptible to
damage by wind or breath
blast. Some modern ver-
sions, however, are designed
to sustain no damage from a
60-mile-an-hour wind.

d. Not generally available in
lower-cost versions.

. Applications

Despite its now more or less
historic limitations, the ribbon
microphone is one of the most

RADIO-ELECTRONICS
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popular types for many exact-

ing applications:

a. Professional recording

b. Film recording.

¢. Broadcasting.

d. High-quality public address.

e. Semi-professional record-
ings.

D. Ceramic
1. Principle

These devices rely on a peculiar

property of some materials that

produces a voltage between two

faces of the material as it is

stressed (or bent). This piezo-

electric effect occurs in some

kinds of quartz, Rochelle salt

and properly treated ceramic

materials. The voltage pro-

duced across the element is pro-

portional to the amount and

direction of bending. Fig. 7 is a

construction diagram of this

type microphone.

2. Advantages

a. Potentially wide frequency
response with a flat low-fre-
quency characteristic.

b. Low cost.

c. Insensitivity to mechanical
noise.

d. Unaffected by extreme en-
vironmental conditions.

e. Availability in unidirectional
versions.

American Microphone

Mobile communications dynamic mike.

AUGUST, 1962

REAR VIEW WITH
COVER 8 GASKET
REMOVED

IRETRACTABLE CORD

Fig. 7—Ceramic mike.

3. Limitations

a. Extremely high impedance
—the element is almost a
pure capacitance, which pre-
cludes use of long cables
without an appreciable over-
all level loss due to the shunt-
ing effect of the cable.

b. Requires high input imped-
ances to realize flat low-fre-
quency characteristic. (This
effectively precludes use of
transformers for reducing
impedance.)

4. Applications

a. Home recording.

b. Low cost public address.

¢. Amateur and Citizens band
radio.

d. General applications where
good performance and low
cost are desired, and long ca-
bles are not required.

E. Crystal

The crystal microphone is almost
identical to the ceramic, differing only
in its response to environmental condi-
tions (2-d, above). While the ceramic
microphone can be used under extreme
conditions of temperature and humid-
ity, the crystal microphone cannot. Its
piezo-electric element of Rochelle salts
is readily damaged by high humidity (or
lower humidity over long periods) and
temperatures of 120°F or higher.

There we have it. A complete run-
down on all the common types of micro-
phones, how they work and where you
might use them. Next month we’ll take a
look at microphone characteristics—
impedance, directivity and frequency
response. TO BE CONTINUED
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Better
Nomenclature

IT SEEMS THAT ANY TYPE OF AUDIO
equipment on the market these days, as
long as it contains more than one loud-
speaker or has a coax speaker, is labeled
“Hi Fi”. I hereby propose that the “Hi
Fi”’ name be expanded, as listed below,
and all equipment be categorically listed
as such.

Cate- Minimum Example
gory Response or Definition
Hi Fi +1% db 20 -20,000 Tap-grade
components
Hi Fo +3 db 20 - 20,000 Brand X (the
better kinds)
Hi Fum 4 db 80 - 15,000 Good public
address
| Hi Hum -4 db 55 - 65 Cathode-heat-
er short
‘ Ho Hum —+4 db 150 - 10,000 Public od-
dress, porta-
l ble stereo
( Lo Hum 1 db 55 - 65 Pickup
Lo Fum =+3 db 40 - 10,000 AM radio
| Lo Fi +3 db 300 - 3,000 Telephone
[ loFo =2  db 400 - 5000 Military radio
| NoFo =+1/10 db 55 - 65 Full- wave
rectifiers
[ No Go 0 Dead ampli-
| fier. open cir-
| cuit

—Fred M. Kehrle

[Mr. Kehrle’s scholarly contribution will
probably be noted in the world of audio.
He has, however, omitted one definition.
British Overseas Airways Corp. has just
announced that trans-Atlantic passen-
gers on its 707’s will receive programs
| from two separate tape recordings,

.

the liner to

transmitted from within
small individual receiving sets, so pass-
engers who so desire can be entertained
without disturbing seat-mates who do
not care for music. This BOAC calls, of
course, “Hi-Fli”.—Editor]
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optical
transistors
speed up
computers

By ERIC LESLIE

New unit is sensitive to electrical
or light input; may be used for
communications inside computers.

(Tony Karp)
Silicon wafer enlarged about 32 diameters, showing active
portion beneatl collector and emitter leads.

(Tony Karr;)
Greatly enlarged top view shows a little more of transistor.

50

Transistors compared

of a pair of scissors.

THE OPTICAL TRANSISTOR SHOWN ON OUR COVER IS EXPECTED
to solve many problems of efficient and rapid light-to-elec-
trical-energy conversion, and lead to a solution of the problem
of high-speed communications inside computers. It com-
bines light sensitivity an order of magnitude greater than that
of available phototransistors with the speed of ultra-fast
switching transistors. Built into a standard TO-18 transistor
envelope, the new transistor responds to both light and elec-
trical signals with an overall propagation time of less than
0.1 microsecond. The active region of the device—.025 mm?
is placed within a few microns of the semiconductor surface,
insuring high sensitivity. The contacts are made as small as
possible, to provide a clear path for the light.

“No ordinary lenses were efficient enough in conveying
light to the semiconductor element,” states Dr. Thornton,
director of the Semiconductor Research & Development
Laboratories, Lansdale Div., Philco Corp., under whose
guidance the new transistor was developed. “We therefore
designed a spherical lens and selected the glass on the basis
of refractive index and thermal coefficient of expansion, with
a focal length precisely tailored to the TO-18 package.”

Computer applications

One of the most serious limiters of computer speed
is the problem of communication inside the machine itself.
As the frequency increases, radiative losses and unwanted
cross-couplings due to the wiring increase, and the length of
time taken to transmit signals from point to point becomes
significant. Thus, while it is relatively easy to build a high-
speed memory, it is far from easy to put information in or to
take it out of it without loss of speed. With light-path “wir-
ing”, there is virtually no interaction between channels, and
communications paths can be packed within a square milli-
meter. The speed is necessarily that of light, with extremely
small transmission losses. The highly directional nature of the
light beam and the fact that two can even cross each other
without interference makes “optical wiring” even more attrac-
tive.

As a transducer

The great speed and sensitivity of the optical transistor
can be used to good effect where older transducers have been
used, as in card readers, punched-tape readers, rotational
counters, light choppers, position indicators and applications
in the guided missile field.

RADIO-ELECTRONICS
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Another possible application of the
optical transistor is that of light ampli-
fication. Light can be changed to an
clectrical signal by the transducer, am-
plified through a conventional amplifier,
and converted to light at the output.
Where multistage amplification is re-
quired, the light could again be ampli-
fied through another optical transistor
and conventional amplifier. Since cou-
pling is through a light beam, there
would be no problem of feedback, volt-
ages between chassis, floating grounds,
etcy

The highly directional qualities of
the transistor can also make it extremely
useful in position-sensing devices, Philco
scientists believe. Four isolated optical
transistor elements can be arranged un-
der a single lens. A very slight displace-
ment of the light beam would lead to a
different illumination of the separate
sensing elements. The resulting output
could be used to actuate a servo mechan-
ism, which would either bring the spot
of light back to the center position, or
would indicate the amount of displace-
ment. END

© IEE————

Teaching
Machines
Win

Telephone technicians who learned
basic electricity from teaching machines
or programmed books did significantly
better than a similar group taught the
same material by conventional class-
room methods, according to a recent
report from Bell Laboratories.

Sixty-four New Jersey Bell Tele-
phone Co. traineces were divided into
two groups, each with the same average
[Q, time spent with the company and
background in math and electricity.
One group was taught by an instructor
for a total of 44 hours; the other taught
itself from programmed books and
machines, taking from 30 to 60 hours
to complete the course. Both groups
averaged the same total study time.

Final exams showed a markedly
better score for the self-taught group
than for the lecture group. Six months
later, when exams were repeated. some
data had been forgotten by all stu-
dents. The self-taught group, however,
still surpassed even the other group’s
original score.

In this particular course, non-clec-
tronic “programmed books” played an
important part. However, the large part
electronic machines play in machine
teaching has caused the attention of
electronic workers to be focused on
all examples of such instruction.
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PROPAGATION
FORECAST

$ . 88-

July 15-Aug. 15 By STANLEY LEINWOLL
The combination of normally lower summer daytime MUF’'s (Maximum
Usable Frequencies) and continued decrease in solar activity will result in the
lowest usable daytime frequencies since the mid-1950’s; the 14- to 16-mc range
being optimum for most areas from shortly after sunrise to around sunset.

During the evening and night, 8 to 10 mc should be best, except for com-
munications into the southern hemisphere, where frequencies several mega-
cycles higher will be optimum.

The tables show optimum frequency in mc for propagation of shortwave
signals between locations shown during indicated time periods.

Select the table most suitable for your location, read down the left side to
the region in which you are interested, follow the line to the right until you are
under the appropriate time. (Time is given in 2-hour intervals from midnight
to 10 pm, in local standard time.) This figure is the optimum working fre-
quency, in mc. The best band for the service in which you are interested is the
one nearest the optimum working frequency.

For example, a Chicago resident would use the Central USA tables. At
noon, CST, signals to and from Western Europe would be optimum in the 13-mc¢
band. Therefore, a radio amateur would be most likely to communicate in the
20-meter band, while someone operating a communications circuit would
schedule a frequency in the 12- or 13-mc band. The listener would try the 15-mc
broadcast band first, then the 11-mc band.

These tables are designed primarily as a guide; day to day variations in re-
ceiving conditions can be considerable. At certain hours, propagation over some
paths given may be extremely difficult, or impossible. This will depend on the
type of service, antenna characteristics, transmitter power, etc. The curves from
which data in the tables are derived are based on an effective radiated power of
10 kw. These curves are representative for the paths given. Thus, the data over
the Eastern USA/Western Europe path was taken from a propagation curve
over the Washington, D.C.-Bern, Switzerland, circuit. On circuits further
north, such as Bangor, Me., to Brussels, Belgium, frequencies will be somewhat
lower than those shown, while a Miami, Fla., to Rome, Italy, path will use fre-
quencies 1 or 2 mc higher than those in the tables.

W e R ; "‘-"'\" i ."w Tt "'aga'\:‘:"’”}

M _2_ 4 6 8 10 Noon 2 4 6 8 10
West Europe 8 6 6 10 10 11 14 15 16 16 14 10
East Europe 8 6 8 10 10 1113 14 15 11 10 8

Central America 1310 11 15 16 17 18 19 19 18 16 13
South America 14 11 10 12 14 15 15 15 15 15 15 15
Near East 8 6 8 10 10 11 13 14 15 15 11 10
North Africa g8 6 8 10 10 N 13 14 16 16 14 10
South & Central Africa 6 8 8 13 14 15 15 15 11 8 6 6
Far East 10 8 8 9 10 10 1111 13 14 14 10
Australia & New Zealand 10 10 10 8 8 8 6 13 15 16 16 16
.— o _— < Il:\‘*:‘??‘_"_ _T?r_ ‘-‘." k| : &&& a ‘& ] ﬁ
West Europe 8 6 8 10 10 N 13 13 14 10 10 8
East Europe 8 8 8 10 10 1 14 14 11 11 10 10
Central America 13 11 10 15 17 18 18 18 18 18 15 13
South America 10 8 8 13 15 15 15 15 15 15 15 13
Near East 8 8 10 10 10 N 14 14 14 11 10 10
North Africa 8 6 6 9 10 14 14 14 15 15 11 8
South & Central Africa 8 8 10 14 14 14 15 15 16 16 11 10
Far East 10 8 6 6 10 10 11 13 14 14 15 16
10 8 7 & 6 10 20 20 20 20 16

=

.West Europe 8

Australia & New Zealand 11
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8 8 10 10 N 12 13 14 11 10 10
East Europe 8 g8 8 10 10 N 13 11 10 10 10 10
Central America 10 9 9 12 14 14 14 14 14 15 12 11
South America 10 8 8 12 14 15 15 15 15 15 15 13
North Africa 8 6 8 10 10 11 13 14 14 11 10 10
South & Central Africa 8 6 8 12 13 14 14 11 8 6 6 8
Far East 10 10 8 8 10 13 13 14 14 14 15 16
South Asia 8 8 8& 8 10 13 14 14 14 14 15 15
Australia & New Zealand 10 14 10 8 6 7 15 17 19 19 19 14
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Newtransistor raoio ANALYST

makes it Easy and Profitable to Service all Transistor Radios

Prar
S & TH 8 A

40000000000
PO -

Now you can profit from transistor radio
servicing! This amazing new B&K ‘960
ANALYST gives you everything in one com-
plete easy-to-use instrument. Makes tran-
sistor radio servicing quick and easy. Nothing
else is needed except the transistor radios
themselves waiting to be serviced. Brings
you new customers for service, parts, and
batteries. Makes this new business yours.

EASILY TROUBLE-SHOOT ANY STAGE
BY UNIQUE POINT-TO-POINT SIGNAL INJECTION

The ANALYST gives you a complete signal-generating’
source for point-to-point signal injection. Easily enables you
to trouble-shoot any transistor radio—check all circuits
stage-by-stage—isolate and pinpoint the exact trouble in
minutes.

Supplies modulated signals, with adjustable control, to
check r.f., i.f., converter, and detector. Supplies audio signal
to check audio driver and audio output. Provides unmod-
ulated signal to test local oscillator. Provides separate audio
low-impedance output for signal injection into loudspeaker
voice coils to check speaker performance.

BUILT-IN METERED POWER SUPPLY FOR EASY SERVICING
Makes it easy to operate radio under test, while you inject

your own signals. Provides from 1 to 12 volts in 114 volt
steps. Supplies all bias taps that may be required.

Solve Every Service Problem and Profit
with a Modern B&K Service Shop. See Your
B&K Distributor orWrite for Catalog AP20-E

AUGUST, 1962

\\
| B"K Model 960

TRANSISTOR RADIO ANALYST

with Exclusive DYNA-TRACE
Single-Point Probe—and Built-in
Metered Power Supply and VTVM

Complete Transistor Radio
g Service ShopinOne Instrument

Signal-Generator, Power Supply,
Milliammeter, VTVM, Battery Tester,
Ohmmeter, and Both In-Circuit and

Out-of-Circuit Transistor Tester—
All in One

ouTPUT

CONVERTER Lt 4 AUDIQ

IF IF EIEGT0R DRIVER
AUDIO
CUTPUT
Ave.

DSCILLATOR

SIMPLIFIES IN-CIRCUIT TRANSISTOR TEST
WITH NEW DYNA-TRACE SINGLE-POINT PROBE

Unique single-point probe needs only the one contact to
transistor under test. No longer are three wires required to
connect to emitter, base, and collector. Gives fast, positive
meter indication. Saves time. Makes trouble-shooting simple
and easy.

BUILT-IN VTVM

Includes high-input-impedance vacuum-tube voltmeter,
which is so necessary for transistor radio servicing.

TESTS ALL TRANSISTORS OUT-OF-CIRCUIT

Meter has ‘“Good-Bad’ scale for both leakage and beta.
Also has direct-reading Beta scale, calibrated 0-150. Assures
quick, accurate test. Also automatically determines whether
transistor is NPN or PNP. Meter is protected against acci-
dental oyerload and burn-out.

Model 960. Net, $9995

BaK MANUFACTURING €O,

Division of DYNASCAN Corporation
1801 W. BELLE PLAINE AVE. ° CHICAGO 13, ILL.
Canada: Atlos Rodio Corp., 50 Wingold, Toranto 19, Ont.
Export: Empire Exporters, 277 Broadway, New York 7, U.S.A.
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CLASSROOM TRAINING COURSES IN
LOS ANGELES AND NEW YORK CITY

§ = = = = Send to the school nearest you = 'S

START YOUR CAREER
IN ELECTRONICS NOW
AT RCA INSTITUTES...

Course

Qualifications

Length of
Course

Electronics
Technology (T-3)

High School Grad, with
Algebra, Geometry,
Physics or Science

Day 21/s yrs.
(N.Y., L.A)
Eve. 6% yrs. (N.Y.)

Industrial and
Communications
Electronics (V-7)

2 yrs_ High School
with Algebra, Physics
or Science

| Day 132 yrs.
N.Y., L.A

Eve. 435 yrs, (N.Y.)
Eve. 3 yrs. (L.A)

Electronics and
Television
Receivers (V-3)

2 yrs, High School
with Algebra, Physics
or Science

Day 9 mos.

(N.Y., LA)
Eve. 2Y4 yrs. (N.Y.)
Eve. 112 yrs. (L.A)

Radio Telegraph
Operating (V.5)

2 yrs. High School
with Algebra, Physics
or Science

Day 9 mos. (N.Y.)
Eve. 2% yrs. (N.Y.)

Electronic
Drafting (V-11, V-12)

2 yrs, High School
with Algebra, Physics
or Science

Eve.

Basic: 1 yr. (N.Y.)

Advanced: 2 yrs.
(N.Y.)

Automation

Electronics (V-14)

Radio Receiver and
Transistor Background

Sat. 44 wks. (N.Y.)
Eve. 9 mos. (N.Y.)

Digital Computer
Electronics (V-15)

Radio Receiver and
Transistor Background

Sat. 32 wks. (N.Y.)
Eve. 6 mos. (N.Y.)

| Computer

Programming (C-1)

College Grad. or
Industry Sponsored

Sat. 32 wks. (N.Y.)
Eve. 6 mos. (N.Y.)

Computer
Programming (C-2)

Programming
Experience

Sat. 16 wks. (N.Y.)
Eve. 3 mos. (N.Y.)

Transistors

Color Television

Television Background

Eve. 3 mos.
(N.Y., LA)

Radio Background

Eve. 3 mos.
(N.Y., LA)

Technical Writing

Electronics
Background

Eve. 3 mos, (N.Y.)

Technical
Writing (V-10)

High Schoo! Graduate

Eve. 132 yrs. (L.A))

Preparatory (P-1)

1 yr. High School

Da(y 3 ¢;r 6 mos.
Day 3 mos. (L.A.)

Preparatory
Mathematics (P-OA)

1 yr. High School

Eve. 3 mos. (N.Y.)

RCA Institutes is one of the largest technical insti-
tutes in the United States devoted exclusively to
electronics. Free Placement Service. Applications
now being accepted for next term classes in Los
Angeles and New York.

\ = 4

. The Most Trusted Name
in Electronics
RADIO CORPORATION OF AMERICA

RCa
INSTITYTES
T,y

i
RCA Institutes, Inc. Dept. RER-82 |
Pacific Electric Building 350 West Fourth Street :

610 S. Main St., LA. 14, Calif. New York 14, New York
Please send me your FREE catalog. | am interested in the courses circled |
below. |
ABCDEFGHIJKLMNOI
|

Name

(please print) |
Address. 1
City. Zone State. :

For Home Study Courses See Ad On Opposite Page

(3 0 R S

What’s Your EQ?

July Solutions
Resistance Network

=200V 20

The voltmeter reads zero—the circuit is actually a balanced
bridge, as can be seen in the drawing. The terminals of the volt-
meter are at equal voltage points, and the 12-and 20-ohm resistors
are simply shunted across the meter.

Delayed Switching
When S1 is switched on. PL1 lights. S2 is shown in standby
position. R2, R3 and C (a high-quality paper capacitor) are chosen
so that the time taken to charge C to the firing voltage of PL2 is
that necessary to warm the amplifier’s filments. After that, PL2

PWR TRANS

RI
PLI

l7vac

SZ-b
. L

will keep on flashing, indicauing standby ready. When S2 is
switched on, PL2 is placed across the B-plus supply and will stay
lit continuously, indicating ‘“‘amplifier on.” (If expedient, the
auxiliary rectificr network can be used as negative bias source.)

A Series Circuit
Since the vtvm does not load the circuit, the rating of 66
volts indicates that Rl is four times larger than R2. The 10-ohm
resistance of the ammelter loads the circuit so a series parallel cir-
cuit is formed.
Then the 3 amperes through the 10-ohm meter indicates a
drop of 30 volrs across the meter and the parallel resistor R2. The

. 30
current through R2 could be written as . The 300-volt drop

R2
300
R1
current through R1 is also equal to the sum of the current
through R2 and the meter, so we have the equation:
300
4R2
nator, we have:

300
across R can be written or iRy’ since R1 equals 4R2. The

= 30R2 -+ 3. Putting the right side over a common denomi-

300 30 4 3R2

4R2 R2
Reducing the left side gives us:

75 30 4+ 3R2

R2- R

Multiplying both sides by R2. we have 75 = 30+ 3R2, or
3R2 — 45. R2 = 15 ohms, and R1 =60 ohms.

August Solutions
Strange Electronic Effects

6. Volta effect or contact potential
7. Hall effect

8. Miller effect

9. Thomson effect

10. Zener effcct

. Magnetostrictive effect
. Secbeck effect

. Piezoclectric effect

. Edison efiect

. Peltier effect

RADIO-ELECTRONICS

wwWw.americanradiohistorv.com


www.americanradiohistory.com

o’

FREE!)

Classroam Training in New York City and Los Angeles. Day
and Evenimg Classes starl four times a year. In addition,
Radio Corporation of America offers a limited number of basic
courses in Chicago, Philadelphia, and Cherry Hill, N. J. (near
Camden). Detailed information on request.

RCA INSTITUTES, INC. Dept.

A Service of Radio Corparation of America
350 W. 4th, Street, New York 14, N.Y,
61D S. Main St., Los Angeles 14, Calif,

®

M' i The Most Trusted Name in Electronics

AUGUST, 1962

~ into a Better Paying
P~ Job in Electronics!

Train at home with internationally-known

RCA INSTITUTES

You can use your spare time to prepare yourself for
an exciting and profitable career in Electronics.
You need no special technical background. Even
if you do not have high school training, you can
start your training at home under the guidance of
RCA Institutes, by choosing one of these courses:
Radio & Electronic Fundamentals, TV Servicing,
Color TV, Communications Electronics, Automation
Electronics, Computer Programming, Transistors.

Practical work starts with the very first lesson. You
get prime quality equipment that you can keep and
can later use on the job. And, under the Voluntary
Tuition Plan, you can interrupt your training at any
time, and you do not owe one cent. No installment
payments required. Licensed by the New York State
Department of Education. Approved for Veterans.

Act today. Fill out the coupon below, and you'll be
taking the important first step towards turning your
spare time into a career in Electronics.

Send for this 64-page
Home Study book

I
|
I
I
f
I
I
|
I
I
I
|
|

RCA INSTITUTES, INC.

Home Study School Dept. ZRE82

A Service of Radio Corporation of Amerita

350 W. 4th Street, New York 14, N. Y.

Please rush me your FREE illustrated B4-page book describing

your home training programs. No cbligation. No salesman
will call.

Name Age
(please grint)

Address

City. . Zone State

CANADIANS—Take advantage of these sama RCA courses at no
additional cost. No postage, no customs, no delay. Send coupon
to:QRCA Victor Company, Ltd., 5581 Rcyalmount Ave., Montreal
9, Quebec

www.americanradiohistorv.com
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SERVICE
CLINIC

By JACK DARR
SERVICE EDITOR

tronics with their problems.

do our very best to help you solve it.

This column is for your service questions. We answer them free of charge and your name and
address will be kept confidential if you wish. The main purpose is to help those working in elec-

We've changed our target a little and are no longer restricted 1o TV. Radio, audio and industrial
electronics problems are also grist for the mill. All letters get a prompt individual answer and the
more interesting ones will be printed here. So if you have a service problem, send it here. We'll

VERTICAL BARS IN A TV PICTURE CAN
originate in three different places. Key
clue: the placement of the bars and
their appearance. If the bar is in the left
half of the screen, it’s caused by ringing
in the yoke, or by radiation of a spike
from the yoke leads into the tuner in-
put. Why? Because the left half of the
screen is swept by the first half of the
sweep sawtooth (Fig. ). So, if we get
ringing in the yoke, it's going to aflect

DOT GOING THIS WAY AS
tor ’

!
|

NG

|
|
i THIS

| CURRENT
INCREASES

-

———

I
1
|
!
[
|
|
1
I
|

t
i
|
|
i
]
|
|
!
|
!

i
f
|
i
|

RINGING

b
Fig I—Electron beam scans from left
to right across screen as sawtooth ampli-
tude increases (a). Fluciuations in be-
ginning of sawtooth (b), therefore, al-
ways cause distortion in lefi-hand side
of screen.
the beginning of the sweep—the left
side of the screen.

This happens because the left (be-
ginning) half of the sweep stroke is ac-
tually furnished by the flyback pulse
and the damper circuit, which includes
the yoke. You all remember the familiar
waveform of Fig. 2. It shows which

56

part of the sweep is furnished by each
stage. The horizontal output tube is cut
off by the input signal waveform until

HORIZ OUTPUT
CONDUCTING

HORIZ
oUTPUT
TUBE
CUTOFF {
~a

T

FLYBACK;

PULSE DAMPER CONDUCTING

Fig. 2—Hualf of sweep sawtooth comes
from the dampers, the other half from
the horizontal output tube.

the voltage reaches point A. So kinks in
the scanning lines caused by ringing
yoke or damper circuits will show up on
the left half of the screen. Any disturb-
ance caused by something in the hori-
zontal output tube or flyback trans-
former, that distorts the sawtooth, will
appear on the right half of the pix tube.

For instance, false ringing caused
by a spike radiating from a flyback with
the shielding cage left off would fall on
the right side. Radiation of a spike
from the leads going to the yoke would
full on the left half.

How to tell them apart? If the
scanning lines are bent, the trouble is

YOKE RINGING BENT

oA
N\

RASTER LINES | N T a
UVERT DN “
] N
PBARS | N
1 1 . A}
1 oy \
] v v
: : 4 '
' THINNED g
:OUT/ ] b
RF PICKUP i | _,
RASTER LINES | § HEE
(ENLARGED) | i b H i
Fig. 3—Yoke ringing (a) puts a bend

or kink in the rasterlines. Rf pickup
(b) shows up as thinned-out raster lines.

WwWWW.americanradiohistorv.com

yoke ringing. If the scanming lines are
thinner at the point the bars show up,
the CRT is partially cut off at that
point, because a spike is getting into the
video signal (Fig. 3). To quick-check,
pull the rtf amplifier tube. Yoke ringing
stays in a blank raster, rf pickup goes
away.

Cure: Shield yoke leads by wrap-
ping metal foil around them. Ground
each end by wrapping a few turns of
bare wire around it and fastening the
loose end under a nearby screw. If the
shielding cage is missing from the fly-

FLYBACK

ANTI-RINGING
CKT DAMPER

1
YOKE
’ |
(o)
Fig. 4—In those last-resort circuits

where usual aids don't eliminate ring-
ing, add an anti-ringing circuit to dumi-
per stage.

back, replace it, even if you are forced
to make one up out of copper screen
wire, or some similar material.

Yoke ringing can be cured by re-
placing defective capacitors or resistors
in the anti-ringing network in the yoke.
If the CRT has been recently replaced,
check these before replacing the yoke.
In some older sets, the capacitors aged
and went bad, due to moisture absorp-
tion. Scvere cases may require an anti-
ringing circuit installed in the yoke cir-
cuit (Fig. 4). Even very small rf chokes
can be used in this application if proper-
ly insulated and spaced from the chas-
sis. Don’t install such extras until you
have checked out «ll the original parts.
Remember, it did work once, and you
should be able to make it work again!

Sweep gen terminations

We have ¢ Jackson TVG-2 sweep
generator with a characteristic output
impedance of 97 ohms on all uttenuator
settings, except the 10 X position, which
has 300 ohms. Alignment instructions
for most TV sets specify a 50-ohm out-
put. Can you tell me how to reduce this
to 50 ohms?—H. Z., Bremerton, Wash.

You won’t have too much trouble
using the Jackson for general align-
ment work as it is. Most often the sweep
signal is very loosely coupled to the
input of the stage. For example, in
video if alignment, the signal is fed
into the input by clipping the sweep
generator to a floating tube shield on
the mixer tube. In other stages, clipping
the output lead to the insulation of a
wire provides ample signal.

The reason for terminating a sweep
generator properly (or any other signal
generator, for that matter) is to avoid
the possibility of reflections due to

RADIO-ELECTRONICS
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new conceptin citizen's band equipment
intwo years! ... Heathkit 4-Position Selective-Call kit

cAaLL

TONE SQUELCHM

@ B t’ MODEL 00-162

I _ an exclusive with

A -~ /—C
gt A ‘ -0 e ' unit converts your
‘ v : R ——— CB station from

—_— = . - ‘ . 11 J
e = : party line'’ confusion

Heath, this inexpensive

to ‘‘private line'’ calling

convenience

auih

Here’s welcome news for the serious user of Citizen’s Band two-way radio.
Heath’s new Selective-Call Kit with tone squelch makes it possible for you to
enjoy the calm of a CB station that is completely silent, yet ever alert for a
personal call . . . makes it possible for you to call your choice of four specific
units in your system at the touch of a button.

Using a unique new method, Heath’s Selective-Call Kit features an exclusive
4-position rotary selected resonant-reed relay which responds only to calls
transmitted by similarly equipped units using the same tone frequency. Upon
receipt of the proper tone, your umit will autontatically ‘“‘come to life” per-
mitting you to hear the call letters transmitted . . . you reply by merely lifting
the microphone and acknowledging. At all other times, your station is peace-
fully quiet, allowing you to perform your job without one ear **cocked”, for
this umit does your listening for you. ’
To call another unit, just select the correct one of four tone frequencies, press
the lever, and the called station will be waiting for you. Nothing could be
simpler or more convenient. A “defeat” switch allows normal transceiver
FEATURES: o operation at any time. Equip all your CB units now with this economical new
(1) squelch time-delay control, (2) power indicator, (3) tone selector switch {4 9 . . . q g . r
tones plus ''monitor all” vasition), (4) tone sauelch "'defeat’” switch for normal  dVvance in communication case . . . instructions included for installation with

operation (5) ''lift-to-opetate'’ microphone bracket, (6) ‘‘call'’ lever (7) ‘‘call"’ most popular CB transceivers using PTT.
Indicator, (8) external atarm contacts to signal received call, (9) input and outs
put level controls. Kit GD-162A (AC), no money down, $5 mo. $33.95; Kit 6D-162D (DC) $37.95

e 4

0 »l'”i'f

" e il |
Kl = I fill!
— o i I
’ GW-1 3-channel GW-12 Single L GW-31 Low Cost il IM GW-21 Superhet.
transceiver channel all crystal |-l””f “Walkie-Talkie' “'Walkie-Talkie'’
{rom $69.95 controlled transceiver o from $24.95 {rom $44.95
from $39.95
I Ordering instructions: Fill out the Enclosed is $ s send_ I
I order blank, Include charges for parcel I
13 post according to weights shown. Ex-
HE‘A_DTHKIT press orders shipped delivery charges Name. I
I 14 2 e colfect. All prices F. O. B. Benton !
I Harbor, Mich. A 20% deposit is required A I
on all C.0.D. orders. Prices subject to ress-
l HEATH COMPANY change without notice. Dealer and ex- I
& . ort prices slightly higher,
| Benton Harbor 20, Michigan porte anty City. Zone State. |
L o o o o e e — ey G ey e D G S ceer D S D e S e T MR S D EED e G TED e D e e S S v G G — — —
AUGUST, 1962 57

www americanradiohistorv com


www.americanradiohistory.com

an impedance mismatch. These can
(and will) upset your response curve.
Standing waves will form on the output
cable and distort the curve.

Fig. 5 shows resistive pads for

SWEEP GEN
OUTPUT CABLE 1209
974 3008 BALANCED
1209

500 500 UNBALANCED
—0

Fig. 5—Resistive pads for connecting a
sweep generators output direct to the TV
tuner input.

feeding your sweep generator output
direct to the tuner input, or whatever
circuit you want to feed. However, for
best results and a minimum of curve
distortion, I'd still recommend the loose-
coupling method.

Brightness troubles

I've got brightness troubles in an
RCA 21CS7815 color TV set. With both
brightness and contrast controls turned
down, I can't extinguish the raster. The
contrast control also acts like a bright-
ness control. The picture tube checks
OK.—R. P., Clio, S. C.

Both the brightness and contrast con-
trols in this set, and in many other
color TV chassis, are in an entirely
different location from the standard
control positions used on monochrome
TV sets (Fig. 6).

Because of the circuit connections
used on the three-gun color tube, the

VIDEO AMPL “ e
b (1R}
{1 PIX
@
CONTRAST

BRIGHTNESS

B+

Fig. 6—Brightness and contrast controls
in a conventional black-and-white set.

3004H

video output stage is de-coupled to the
cathodes of the 21AXP22-A. So they
regulate the beam current of the tube
by controlling the bias of the video out-
put tube (Fig. 7). You'll find some
variation here but, in the later models,
it will be brightness control in the grid
and contrast control in the cathode cir-
cuit.

So look for a gassy video output tube,
a leaky coupling capacitor, open grid
resistor or similar troubles in the video
output stage when you have this kind
of defect.

If vou’ll trace the circuit as we have
in Fig. 7, you'll see that the video out-
put grid circuit goes back to the hori-
zontal output tube grid, through the R-C
filter shown. This is done to get a nega-
tive voltage for biasing the video out-
put. So, if the 470,000-ohm resistor is
increased or decreased in value, or the
0.22-uf filter capacitor is open or leaky,
you will have troubles showing up, not
in the horizontal output, but in the video
output, because of improper bias. Check
all voltages around the 12BY7 video
output and see if they are OK, and, if
not, why not.

Pix-tube conversion

I want to convert a Philco T-1403 TV
to a larger tube (the set now uses «
12LP4). I have about 9,000 volts of high
voltage now, with plenty of brightness.
Could I use either a 16LP4 or « 16TP4
for this conversion?—P. H. J., Denver,
Colo.

I see no reason why this conversion
couldn’t be made with either of the
tubes you mention. The high-voltage
supply in the set should be ample.
Philco gives its nominal value at 11,-
000 volts. If brightness is insufficient
after the conversion, a careful tuneup
of the horizontal output system (new
tubes, adjustments) should give you
plenty of high voltage.

The deflection angle of the 16LP4 is
the same as the original 12LP4--52°
The 16TP4 is a 70° tube, but could
probably be swept with your present
yoke and flyback, even if it meant
adding a bit of capacitance across the
damper or some of the other tricks used
to obtain that last bit of width. Basing
on both tubes is identical, so you won’t
have to make any changes there. Both
are magnetic-focus types, so the orig-

TO CHROMA TAKEOFF TRANS

12BY7-A 680 puf
VIDEO OUTPUT ‘a‘vtl TO RED CATH
!
FROM IST 3.3K
VIDEO 1 9100
AMPL 22ppf ) ~ TO GREEN CATH - 2]AXP22-A
v I
| 9108
TO BLUE CATH
S — Y- rd
‘_]_ 1405
BRIGHTNESS — 2200 120H
330ppf
= 32 470K 2.7K
208 — 40v FROM
HORIZ OUTPUT GRID Y385v

IMEG

DC CONV CONTROLS
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Fig. 7—Brightness and contrast controls
in a color receiver.
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inal focus coil can be used.

The 16LP4 and 12LP4 both use
double-field ion-trap magnets, and the
16TP4 wuses a single-magnet beam
bender, so be sure to get the right one
after the conversion is completed!

Tuner adjustments

I'm faced with tuner trouble in a
G-E 21T4. We have channels 3, 5 and 8
here. Channel 8 comes in OK, but 3 is
on 2 and 5 is on 4! We've tried to adjust
oscillator coils, but got nowhere—J. J.,
Cleveland, Ohio.

This is an incremental inductance
tuner. The frequency-determining ele-
ment is a single coil (Fig. 8). In opera-

-

TO 0SC GRID
|
8.2K
| 12ppf
CHANISES FINE TUNING
CHAN 12 ™~ #1" CHANNEL
\Qg ©7] Setecror
I o Jo=——+—CHANZ
o o=t cHan3

CHANI0O — >0 o
-0 OQ\ CHAN 4
CHAN 9 //°°°\ (~_ CHAN 5
=]
CHAN 8
CHAN 7 ] ™ cHan 6
LOCATION OF OSCILLATOR SLUGS

Fig. 8—Incremental tuners must be ad-
justed starting with the highest channel
and working down to the lowest.

tion, the selector switch shorts out turns
on this coil, beginning with the high
channels (all but the last turn shorted
out) and goes to the lowest channel (all
of the inductance in the circuit).

Like all tuners of this type, oscil-
lator slugs must be adjusted starting
with channel 13. This is necessary since
each channel adjustment will affect all
channels below the one being set. In
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MALLORY & CO. Inc.

MALLOR

RY

Tips for Technicians

Distributor Division, P. R. Mallory & Co. Inc.
P. O. Box 1558, Indianapolis 6, Indiana

Why some filter capacitors develop hum...
and some don’t

AUGUST,

1962

METAL cAn—gLECTROLYTE

MALLORY

FP 303
Q% ppq, 130 ¥OF
E:&o med, 1

%0 miq,

' wAtiony & c0. ¢
ANEPOL1s b, tn0'h
_ Mavian wta

LORY & §
“APOLIS

Aluminum electrolytic capaci-
tors are widely used as filters in
DC Power Supplies. This is be-
cause of their large capacitance
in relatively small size. All in
all, they do an efficient job of
reducing ripple (hum) to ac-
ceptable levels.

However, all electrolytic capacitors are
not alike. This is often why some types
seem to allow hum to rise to objectionable levels more
quickly than do others. In order to understand why, we
must investigate actual construction methods.

As you know, electrolytics are basically made by depositing
a film of aluminum oxide on aluminum foil to form the
positive anode. The oxide is the dielectric. A semi-liquid
electrolyte surrounds the anode and is actually the negative
cathode. In order to connect this semi-liquid cathode to a
terminal, a second piece of aluminum foil is used. This is
often called the cathode, but it is not. It is actually only
the cathodic connection. (The preceding describes a ‘‘polar-
ized”’ electrolytic capacitor.)

When high ripple currents are applied to polarized electro-
lytics, a thin oxide film forms on the so-called *“‘cathode’’.
It begins to assume the characteristics of a second anode.
This in turn, has the same effect as placing two capacitors
in series. Consequently, overall capacitance is reduced.
Inevitably hum increases.

This action is especially noticeable in electrolytics which use
plain foil as the ““cathode”’. This is simply because the oxide
builds up over a relatively small area.

Mallory avoids this problem by etching the “‘cathode’ on
electrolytics. As a result, oxide build-up is spread over a
vastly increased area. Therefore, ripple currents are main-
tained at very low levels for very long time periods.

Of course etched ““‘cathodes’ cost a lot more to make. But
you get them from Mallory at no extra cost. There’s much
more to the Mallory capacitor story, but we’ll leave that
to another TIP.

Meanwhile, see your local Franchised Mallory Distributor
for capacitors, resistors, controls, switches, semiconductors,
and batteries. In fact, he’s the man to see for all of your
electronic component requirements.

www.americanradiohistorv.com
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“Guess They Forgot the SURGISTOR™ ©

MORE FAILURES of TV's, Hi-Fi's. and other
electronic equipments are caused by the DES-
TRUCTIVE INRUSIH CURRENT at ““Tumn-On’
than any other [factor.

A WUERTH SURGISTOR connected In the
power Ilne will effectively cushion this damaging
inrush current, thus providing the equipment with
complete protection. Two Quick connectlons save
your tubes, rectifiers, electrol¥tic capacitors,
fuses and other parts. \Why take chances?

117 Volt Types
(AC-DC)

Watts

Surgistor S!arllrln

0. of Load Ohms Price
4100-2 100-275 100 1.95
8050-4 250-400 50 2.95
8035-5 300-500 35 2.95
1025-6 450-650 25 4.90
1020-7 00-850 20 4.90
1015-8 800- 1200 15 4.90
1010-9 1170-1500 10 5.90

6-12 Volt Types
(AC-DC)
Surgistor Amperes Starting List
No. of Load Ohms*® Price
4003-4 1.5-3.0 3 2.25
4002-5 2.5-5.0 2 2.25
® After an approximate 10 second Protection

Period, all Surglstor resistance Is automatically
shorted out by the self contained, time-delay
switch.

WUERTH PRODUCTS CORP.

1931 Moffett St. Hollywood, Fiorida

YOU
SAVE
MONEY!

RUSH US YOUR
LIST OF HI-FI
COMPONENTS
FOR A SPECIAL
QUOTATION

WRITE FOR FREE
AUDIO DISCOUNT
CATALOG A-15

prices
tuners,
speakers,

on
tape
etc.

New low
amplifiers,
recorders,
ELECTRONICS CO.

KEY 120 LIBERTY ST.
NEW YORK 6, N.Y.
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this particular case your highs are OK,
but your lows are off. Take your align-
ment tool and adjust the slug in channel
6. Turn it a quarter-turn to the right.
Now switch to channel 5 and see if
there is any change. If the station is
starting to come in go back to 6 and
continue adjusting the slug by turning
it to the right. If the station is drifting
farther down, away from channel 5,
switch back to channel 6 and turn the
slug to the left a quarter-turn at a time
until you have channel 5 tuned in on
channel 5.

Poor pix and sound

A G-E 21TO045 chassis has a very
pale picture and weak sound. The
brightness control won’t darken the
picture below what you might call
normal viewing level. The voltage on
the 135-volt line reads only 40.—P. R.,
Cincinnati, Ohio

You’ve got trouble somewhere around
the audio output stage *(Fig. 9). The
brightness control in this series is fed

in this chassis) and be sure you have
ample drive.

If you have any trouble with the
width, try the old tricks of shunting a
low-value high-voltage capacitor across
the damper from plate to cathode, etc.

Color-tube conversion

A Motorola color TV (chassis TS-
902) has a bad 19VP22. Can I replace
this color picture tube with the newer
all-glass 21CYP22-A?—0. F. H., St.
Louis, Mo.

From the characteristics of the two
tubes I would say that this would be
a very practical conversion requiring
only mechanical changes in the mount-
ing, etc. The electrical characteristics
of the two tubes are almost identical,
and the 21-inch tube is slightly shorter
than the 19-incher!

You might have to get a rim clamp
and a set of purity magnets to go with
the new tube if there aren’t enough
purity magnets on the Motorola to al-

174678 6ASS OUTPUT
AUDIO AMPL AUDIO OUTPUT TRANS
0l
Ky = SPKR
G
1%k
e
= 4
80/200v | 3300
L & arsv
" 135V LINE -
3RD VIDEQIF
SCREEN ® S Y " S I 200k _j'.-’
T750uut J—aoo,.,.v +L60 4 B00uuf 220K 3 T
= K 200V
SRR o Jeoou. SRiGHTHESS 't
T680ut | TO OTHER TAPS
IST VIDEQ IF K
SCREEN™— AN
1750pp1

Fig. 9—Low voltage on 135-volt line can be caused by leakage in indicated capaci-
tors or shorted tubes feeding off line.

de from the 185-volt line. If this volt-
age is off, the control won’t act as it
should. With it this low, you won’t be
able to cut off the CRT and you’ll have
the condition you describe. Check the
680-, 750- and 800-uuf capacitors and
the 60-uf electrolytic. Any leaky capac-
itors or shorted tubes can cause this.

Conversion

I am about to replace a 16GPj
picture tube with a 21 EP4-B aluminized
type (RCA chassis KCS-47A4). I have
some doubts whether existing high
voltage 1is emough, especially for an
aluminized tube.—J. M., Monessen, Pa.

I believe this is a practical conver-
sion. The 21EP4 picture tube is the
converter’s friend, because of its com-
paratively low high-voltage require-
ments, only 12 kv on the regular tube
and 16 kv for the aluminized type. The
deflection angles are the same for both
tubes, 70°.

Your KCS-47 chassis has a pretty
hefty horizontal sweep circuit with that
6BG6, and if in good shape it should
give you all the high voltage you need.
Tune up the horizontal output stage
very carefully. Be sure to get the hori-
zontal linearity and width controls set
up exactly right (they’re a little critical

www.americanradiohistorv.com

low good purity adjustments. However,
vou might try the original one first.
After all, there is only l-inch difference

in diameter between the two tubes:
19-9/16 inches for the “19”, and 20-
9/16 for the “21”, END

“l couldn’t get it out of the
dashboard.”
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e YOUR MONEY-SAVING [}
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ALLIED
1963 CATALOG

SEND FOR IT NOW!
WORLD'S LARGEST ELECTRONICS CATALOG i
BIGGEST SELECTION - BIGGEST SAVINGS! )
satisfaction guaranteed or your money back %g g z g

. OVER 50% MORE BUYING POWER WITH
NO MONEY DOWN: YOUR ALLIED CREDIT FUND PLAN

For your FREE 1963
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1963 knight-kits®

Over 100 great do-it-
yourself kits: Hi-Fi,
Hobby, Intercom, Am-
ateur, Citizens Band,
Instrument—savings up
to 50%.

Complete recorders,
tape decks, recording
and pre-recorded tapes
at big savings.

Stereo Hi-Fi
Complete selection of
sistor equipment and
Stereo Multiplex FM.

J—.
e
i =
exam required—com-
plete selection of top-

components and sys-
Cltlzens Band Radios
value CB equipment, in-

tems; latest All-Tran-
Latest 2-way radio—no
cluding Walkie-Talkies,

Best buys in all types of
compact transistor
radios, including quality
FM-AM portables.

Phonographs & Records

Big values in phono-
graphs; latest stereo
portables; famous-
brand records at amaz-
ing discounts.

Ham Station Equipment

Largest selection of
receivers, transmitters,
antennas—everything in
Ham station gear.

PLUS

Test Equipment

Save on every type of
instrument for home or
professional use—all
leading makes available.

T

00000

e PA Systems & Intercoms ¢ Top values in Power Tools, Soldering Guns, Hardware
e Biggest selection of TV Tubes, Antennas; Parts, Tubes, Transistors, Books
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NO MONEY DOWN: Over 50% More Buying Power with Your Allied Credit Fund Plan!
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get MORE
from your
LM ..« BC-221
frequency

meters

By GEORGE JENNINGS Iil

TIHERE ARE TWO BASIC KINDS OF FRE-
quency meters: the counter, (which we
shall ignore because of its price tag)
and the heterodyne frequency meter.
Both the BC-221 and its Navy counter-
part, the LM, are members of the latter
group. The two instruments are much
alike, both in operation and circuitry,
and comments on one are usually ap-
plicable to the other. Basically, each
consists of a vernier-driven vfo, a 1-me
crystal oscillator, a mixer and an audio
amplifier stage.

I’ll assume that most technicians
are reasonably familiar with the BC-221
and will make no attempt to explain its
operation any further than is necessary.
For those not familiar with these gadg-
ets, a very clear writeup on both the
BC-221 and LM may be found in the
series, “Surplus Radio Conversion” by
R. C. Evenson and O. R. Beach, Vols. I
and II (Editors and Engineers, Ltd.,
Summerland, Calif., 1948).

As is, these units are capable of
* .019% accuracy on the high range
and * .03% on the low. However,
that ¥ .01% accuracy is not adequate
for some measurements the technician
is bound to encounter. Nor is = .01%
anywhere near the full capabilities of
these instruments! With the radio com-
munications bands becoming ever more
crowded, and receivers becoming ever
more selective, close transmitter toler-
ances must be maintained, or you spend
all your time retuning the old receiver.

Both the BC-221 and LM are ca-
pable of accuracies better than = 30
cycles over most of the 125-ke to 20-me
range. Further, in quite a number of
special cases accuracy approaches to
within a couple of tenths of a cycle!

There are three “tricks” you .can
use to improve these units. The first is
to use them as additive frequency
meters. The second is to linearize the
calibration curve with the list of aux-
iliary erystal check points. The third
and final step is to gain access to the
erystal trimmer capacitor, which allows

AUGUST, 1962

The only

thing different

about modified LM is

small hole in side 1o provide access to erystal trimmer.

that worthy item to be set to within
0.1 cycle with 1 me (WWV).

Additive frequency meter

If an external rf signal (Fx) is fed
to the mixer of the BC-221 and heter-
odyned against the harmonics of the
crystal oscillator, the mixer circuit will
produce all the sum and difference fre-
quencies formed from the external
signal and the crystal harmonies. For
example, try 10.7 me. This 10.7-me
signal will beat with the erystal funda-
mental (1 me) to produce 11.7 and 9.7
me. The 10.7-me will also beat with the
crystal second harmonic (2 me) to pro-
duce 12.7 and 8.7 mc, ete.

Now, while T sit back and relax
for a moment, follow that train of
thought until you come to the tenth
harmonic of the ecrystal. The resultant
frequencies from 10 and 10.7 mec are
20.7 and 0.7 mec. Now hold on just one
minute! Here we have a 700-ke¢ signal
in the mixer, which we can measure on
the low range of the vfo. This 700 ke
can be measured within * .03% or
within £ 210 cycles.

Just for the heck of it, let’s see
where we would have been, had we used
the instrument as the manufacturer
intended it: .01% of 10.7 me is 1,070
cycles. But, we came out to better than
20% of that error. We have already im-
proved the accuracy (at 10.7 me, any-
way) by a factor of 5, just by using the
BC-221 as an additive frequency meter.
If we had used a 20.7-mc external signal
to start with, we would have still been
able to measure it to within = 210
cycles, but .01% turns out to be 2,070
cycles. In other words, at 20.7 mc we
have improved the accuracy by almost
10 to 1.

That’s fine at the high end of the
range, but what happens down at the
bottom ? When we measure something
below 1 me, we don’t profit much. There
are, of course, some special cases. Take
800 ke, for example: 1 mc minus 800 ke
gives 200 ke, which we can measure
within a couple of tenths of a cycle,
since it happens to be one of the crystal
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check points. But what about 700 or
653.580 ke ? The above method gives an
improvement of only 1.5 or 2 to 1. It
seems that the additive method is best
suited to frequencies above 1 mc or so.
Up there we can knock off the mega-
cycles with the crystal harmonics, and
measure the kilocycles left over with
the vfo. As things turn out, steps to
improve the accuracy at the low end
result in almost unbelievably low per-
centages of error when we apply the
same techniques to the high end. Read
on!

Auxiliary check points

When the manufacturer built the
LM and BC-221s, he also calibrated the
units and supplied the user with a little
book, serial-numbered to match its
meter. This is the calibration manual
and is accurate only when used with the
particular instrument for which it was
compiled. In this book are listed “crystal
check points,” which are merely dial
settings at which the harmonics of the
vfo will zero-beat with the harmonics
of the crystal. The folks who built the
gear established these points when they
calibrated the instrument, and passed
them along so the user could recalibrate
his vfo whenever he wished. While the
dial settings for these check points are
peculiar to a particular instrument, the
frequencies that they represent apply
to any BC-221 or LM (or any other fre-
quency meter with the same vfo range,
for that matter).

The calibration book lists 10 crys-
tal check points throughout the low
range—125 to 250 kc. There must be
(and there are) many more points at
which the vfo harmonics will fall on a
whole number of megacycles. If we can
locate and identify more and more of
these points, we can pinpoint the cali-
bration more closely, and thereby im-
prove the accuracy of the instrument.

The table is a list of all possible
vfo frequencies (fundamentals only)
which will zero-beat with 1-mc har-
monics up through and including the
15th (15 mc). Obviously, if the eighth
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B 600 00 harmonie of 125 ke, and the fourth har-
?

E s = £ monic of 250 ke are both 1 me, there
- AIIXI'ICI‘Y Crysi'al Check Points = must be three other frequencies between
E] = i = I 125 and 250 ke whose 5th, 6th, and 7th
= 125.00000 - : 180.555 221212 harmonics also fall on 1 me. Also, there
e 13953488 157.30333 18181818 212.7659 ! ’
£ :gz?;g?g 140.00000 157.89473 AR AR 213.1147 must lie (between 125 and 250 ke) seven
= . 140.18691 158.5365 182.9268 . i
o o RTINS
= . 40 .62 . ——r 6 all on mec.
= 126437 40,8420 ST 183 33333 215.3846 Th - ing hold
E 126.5822 . |58 202 183.67346 215 5862 e same reasoning holds for all
| gl A A 184.21083 216.21621 the rest of the frequencies whose har-
2 e 1413043 160.4938 :32?;:?8 206 66666 monics fall on a whole number of mega-
S 217 DAt 16071428 185.7142 217.39130 cycles, and which lie between 125 and
S |Hsee 142.85714 YL TR, 186.4406 el = 250 ke. The chart lists only those up
= 127.9069 yrre— 161.7647 186.66666 e E12lo S through 15 mec since the beat notes get
E :ggggg;z 144 3298 I:g.ggggg 187.50000 220 00000 £ pretty weak by the time we get look-
SR PTH I 4 dand s |96 408t 20 3389 = ing for the beat between the 107th
= 12871287 144 7368 16363636 B EE 220,588 = harmonic of 140.19691 ke with the 15th
:ggglaggi 144.9275 163.9344 189.455 | 222.22222 = harmonic of 1 me.
. . 189.8734 = .
129.4117 PP g1l |go 7619 223.8805 £ Referring to the table, note that
129.42962 145 63106 164.5569 0.5 224.4897 there is at least one auxiliary check
129.8701 14583333 164.7058 : 224.1379 - . k
ERRTS 4 0674 164838 191.48936 22500000 point every 1 ke (over most of the
130 43478 v R :;’z'gg;’zq 298 80645 = range), as contrasted with the mere 10
e 14666666 oy 9209624 226 4150 - supplied by the manufacturer. Using
3114754 :3;:22332 TeaiTed 194.0298 227.27272 = these Auxiliary Check Points (hereafter

I
Jel= 00 147 54098 168.8311 194 44444 228.9701 - ACP’s), you can plot as coarse or as

,3:;323‘,"‘ 147.72727 :23%89 :::?g?;s 33?2;22 fine a calibration curve as you want. I
= 13207547 P 1694915 195.65217 229.5081 use the frequency in kilocycles plotted

llgggg‘zﬁ‘t :333‘;‘2?7 170:2127 :gzgggg 230.76923 against dial divisions.

28 ETLSTET) e 196.7213 232.1428 The easiest way to plot a portion

|3'3 - 1494252 1710526 :g‘;‘l’ggg" 232.5581 of the calibration curve is to locate two
= SERIEICIEICE 150.00000 ;;:-3;237 197.3684 233.33333 = or three ACP’s within the range to be
= 150.5376 . 234.0425 = g ;

g :33?323 1202849 ERLATERE 200.00000 235 2901 covergd. The next step is to interpolate
£ : 150.74339 172.8355 o E—— ’ = the dial settings from the calibration
134.35294 203.3898 236.36363 = . .

:g:.g;ﬁe |5||.|s§75 :;gg;ggg 203.7037 236.84210 manual (or from the ACP dial settings
£ 135 13513 :gligfm; 173.91304 204.0816 237.2881 for better accuracy). This will allow
135.4166 15217391 174.4186 204.54545 238.09523 = you to spread the curve out over as wide
= :gggzg? 152.54237 174.6031 %gg-;;ggo %38‘93390 a range as you wish, using the ACP’s
135.92233 '.-‘g%?,?,ﬁ’ :;—‘;;32220 205.88235 241.37931 = to pinpoint exact points on the curve. )
:36-36363 153.0612 175.6756 206.3492 241.9354 = Let’s take another example, this
|36.092 153 84615 176.47058 ;g‘;'g:;’?s 242.42424 = time using the ACP’s. Suppose it is re-
137.24590 —_— :;;g:g; oo 243.24324 quired to set a Civil Air Patrol trans-
:3;-2?22‘7’ :2;?3;’3' 178.0821 208.9552 %ﬁ_'g;‘,‘g" =  mitter to within = .019% of 4.4675 me.
137.93103 15555585 178.57142 %ggz%iz 245.2830 = To be suitable for this service, the
138.2978 155.8441 179.1044 : 245.6140 standard must be at least twice as ac-
138.46153 156.25000 179.48717 AL ] 245.3061 curate as the allowable tolerance. This
138.41386 156.6225 180.00000 211.2676 0000 ; : :
250.0 means, in this case, the BC-221 must be

138.88888 156.86274 180.3278 2]1.5384

capable of at least = .005%.

Careful!!! The FREQUENCIES in
the following example are good for
ANY BC-221. The DIAL SETTINGS
apply to the author’s LM ONLY. They
are mentioned for the example only, and
won’t work with other meters! After a
suitable warmup time (30 to 40 min-
utes) the actual measurement is started.
You ecan spend that half hour going over
the following: We are going to measure

i the desired frequency by getting the
$104-b ALL MO AT four megacycles (in 4.4675 me) from
PERFORMED Qi / our crystal using the fourth harmonie.
The rest of the 4.4675 me is obtained by
using the harmonics of the vfo. In this
case we can get 0.4675 mc in one of two
ways. We can use the second harmonic
of 233.75 ke or we can use the third
harmonie of 155.83333 ke.

Consulting the ACP list, we find
that there are more ACP’s in the vicin-
ity of 155.8333 ke — so we decide on that
one. The closest ACP to 155.8333 ke is
155.8441, or only 11 cycles away from
our target. We could figure that when
we took the third harmonie of our ACP
(155.8441 ke), we would have 0.4675333
ke or within 33.3 cycles of where we
want to be. As 33.3 cycles is consider-
ably better than * .005% (it is actually
= .00072% ) we have just accomplished
our purpose. We just zero-beat the
The simple wiring changes are made at this toggle swiich. transmitter erystal with the ACP and
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as easy

NEW, MODERN, PORTABLE . . .
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~ Portable Scope with New
Features and Performance
Unmatched by even the most
Costly 5 inch Oscilloscopes

NEW

SENCORE PS120
PROFESSIONAL
WIDE BAND
OSCILLOSCOPE

Here it is, the scope that technicians, engineers and service-
men from coast to coast have been demanding. A portable
wide band scope that can be used on the job anywhere, yet
has the highest laboratory specifications for shop or lab.
Cumbersome color TV sets, remote audio and organ install-
ations and computers are just a few of the jobs that make
owning a scope of this type so essential. Why consider a
narrow band scope, when for only a few dollars more, this
professional wide band sensitive scope equips you for any job.
e The PS120 provides features never before offered. Only
two major controls make the PS120 as easy to use as a volt-
meter. Even its smart good looks were designed for functional
efficiency. New forward thrust design, creating its own
shadow mask, and full width calibrated graph increase
sharpness of wave form patterns. A permanent chromed
steel carrying handle instead of untidy leather strap and a
concealed compartment under panel for leads, jacks and AC

S PECI
WIDE FREQUENCY RESPONSE:

Vertical Amplifier—flat within 2 DB from 20 cycles to 5.5 MC, down—3 DBat 7.5

MC, usable up to 12 MC

Horizontal Amplifier—flat within —3 DB from 45 cycles to 330 KC, flat within

—& DB from 20 cycles to 500 KC.
HIGH DEFLECTION SENSITIVITY:

RMS P/P
vertical Amplifier—Vert. input cable J035V/IN.  0.1V/IN.
Aux. vert. jack B L035V/IN.  0.1V/IN.
Through: Lo-Cap: probe .35V/IN.  1.0V/IN.
Horizontal Amolifier— J51V/IN. 1.44V/IN.

HIGH INPUT RESISTANCE AND LOW CAPACITY:

Vert. input cable 2.7 Meg. shunted by approx. 99 MMF
Aux. vert. input jack 2.7 Meg. shunted by approx. 25 MMF
Through low cap. probe 27 Meg. shunted by 9 MMF

Horiz. input jack 330 K to 4 Meg.

The PS120 is a must for color TV
servicing. For example, with its ex-
tended vertical amplifier frequency
response, 3.58 MC signals can be
seen individually.
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Lowest priced ll SENCURE St

Wide Band 3 inch Scope
anywhere. All hand wired.

S

Only 12459 net

line cord make the PS120 the first truly portable scope com-
bining neatness with top efficiency.

e Electrical specifications and operational ease will surpass
your fondest expectations. Imagine a wide band scope that
accurately reproduces any waveform from 20 cycles to 12
megacycles. And the PS120 is as sensitive as narrow band
scopes . . all the way. Vertical amplifier sensitivity is .035
volts RMS. The PS120 has no narrow band positions which
cause other scopes to register erroneous waveforms unexpect-
ably. Another Sencore first is the Automatic Range Indi-
cation on Vertical Input Control which enables the direct
reading of peak-to-peak voltages. Simply adjust to one inch
height and read P-to-P volts present. Standby position
on power switch, another first, adds hours of life to CRT
and other tubes. A sensitive wide band oscilloscope like the
PS120 has become an absolute necessity for trouble shooting
Color TV and other modern circuits and no other scope is as
fast or easy to use.

FI1 CATI!IONS

HORIZONTAL SWEEP OSCILLATOR:

Frequency range— 4 ranges, 15 cycles—150 KC
Sync Range— 15 cycles to 8 MC-usable to 12 MC

MAXIMUM AC INPUT VOLTAGE:
Vertical input cable—
Aux. vert, jack—
Lo-Cap_probe—
Horiz. input jack—

POWER REQUIREMENTS:
Voltage—
Power consumption—

1000 VPP (in presence of 600 VDC)
approx. 15 VPP (in presence of 400 VDC)

105-125 volts, 50-60 cycle
On pos. 82 watts
Stby. pos. 10 watts

SIZE: 77 wide x 9” high x 1114~ deep—weight 12 Ibs.

ENCORE

ADDISON 2, ILLINOIS

www.americanradiohistorv.com
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-
AREYOU ~~5i s (

cerTng.
THE MOST

VALUE FROM
YOUR MEAS-
UREMENT

DOLLAR? ... ¢
Compare all -
features and you'll agree,

4 BEST BUY IS EMC!

EMC'S NEW
MODEL 212
TRANSISTOR
. ANALYZER . . .
Checks DC
current gain in
3 ranges to 200.
Tests for leak-
age. Checks all
= . = transistors as
oscillators both in and out of circuit.
Can be used to signal trace AF, IF or
RF circuits. Checks condition of diodes.
Tests battery voltage on 0-12 scale.
Checks DC current drain on 0-80 ma
scale. Supplied with complete instruc-
tion manual, transistor listing and pair

of test Ieads- Model 212 $18 50 Wired
ey - d Model 212 Kit $13.50

: V/o
S

EMC'S NEW
MODEL 213
TUBE

TESTER . ..
Completely
modern! Com-
pletely flexible!
Completely new!
Checks all the
new 12 prong
(Compactron),

> Nuvistor, Novar, and 10

g tubes, in addition to octal, loctal,
miniature, and 9 prong tubes. Tests
each tube for shorts, leakages, inter-
mittents, opens, as well as for quality.
Each section of multi-purpose tube is
checked separately. Magic eye, Voltage
Regulator and HI-FI tubes are also
tested. Unique switching arrangement
makes the checker obsolescent proof.
Supplementary tube listings supplied
periodically at no cost to keep instru-
ment up to date. 1t comes complete
with instructions and tube charts in
ring bound manual.

Model 213 (in bakelite case with strap)

$28.50 Wired model 213 kit $18.90
Model 213P (in wood carrying case)
$32.25 Wired Model 213P kit $21.90

s EMC’S NEW
' MODEL SA
SOCKET
ADAPTOR . ..
Enables user
to check 12 pin
Compactron,
Nuvistor,
Novar and
10 pin tubes
with any type
! tube tester
including
mutual conductance type.

Model sA $9.45 Wired
Mode! SA Kit $4.95

Yes, tell me more, send me FREE a detailed

catalog of the Complete EMC Line. Dept. RE-g62
INANE) i St e Eoama b S K Poe oo b et .
STREET .
(T S STATE. oo

Emc Electronic Measurements Corp.
625 B'way, New York 12, N. V.

Ex. Dept., Pan-Mar Corp., 1270 B’way, New York 1, N.Y.
[ N N N N BN N BN _ N N N N N N N N |
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UNKNOWN
SIGNAL

IMC
XTAL
0scC

AUDIO
AMPL

MIXER

—0
XTAL ON 1

VFO

RI06
UNKNOWN
SIGNAL

IMC
XTAL
0sc

AUDIO

MIXER AMPL

VFO

b

Fig. 1-a—Block diagram of LM bhefore
modification. b—Block diagram of LM
after modification.

4th 1-me ecrystal harmonie, and we are
well within tolerance.

If we want to get even closer, we
merely set the vfo dial at the ACP,
zero-beat the ACP with the 1-mec crystal
(having interpolated the dial setting for
the ACP from the calibration manual),
then interpolate the exact dial setting
for 155.8333 ke and set the vfo to that
point. Then we zero-beat the transmitter
crystal trimmer, and we’re right on.

On my LM, 155.8441 ke comes out
to dial setting 1309.2, and 155.8333
comes out to 1308.8, As each vernier (at
this region) corresponds to 3 cycles at
the fundamental (and we are using the
third ACP harmonic), the four vernier
divisions between 1308.8 and 1309.2
come out to about 36 cycles, which is
not too far from the 33.3 ecycles we
expected.

Theoretically, we should be right
on the button. There are, however,
errors to be considered. First, there is
the question of how close we can zero-
beat by ear. The answer lies in using a
receiver with an S-meter. You can see
the cyeclic variation of the meter, and
can read a beat to within a couple of
tenths of a cyecle.

The second question concerns the
accuracy of the 1-me crystal in the
meter, on which we have piled such a
burden. This item is very stable, and
will hold within 2 or 3 cycles of WWV
(at 5 mec) for several months, under
normal room temperature. You can im-
prove this by simply drilling a small
hole in the instrument case (opposite
the crystal trimmer capacitor) to let
you adjust the crystal oscillator to with-
in another couple of tenths of a cycle.

By far the largest error is due to
two things. One is that the vernier is
calibrated to only five significant figures.
This makes it a little difficult to read
anything less than one vernier division:

. Connected with this is an ugly little

gremlin known as mechanical backlash.
I was lucky — mine doesn’t seem to have
much (less than one vernier division),

WwWWW . americanradiohistorv.com

However, I've seen some that have sev-
eral, One had as high as 12 vernier
units of backlash. If we assume that + 2
vernier units is a fairly good com-
promise, it leaves us with a total error
in the above example of, at worst, = 20
cycles. In terms of percentage, we have
measured 4.4675 mec to within roughly
+ .00043%, which isn’t too bad, I guess.

When we just happen to have to
measure a frequency that falls on a
harmonie of one of the ACP’s, we get
even better. Take 960 ke. The 6th har-
monic of 160 ke just happens to fall on
960 ke. The 25th harmonic of 160 falls
on 4 me. This means that 160 can be
classified as an ACP. Since we don’t use
the dial on the vfo for actual measure-
ment, it can’t lend any error. We only
identify the 160-ke ACP with the dial
readings, and do the actual measure-
ment by zero-beating. The error is less
than 1 cycle, or = .0001%. If we were
measuring 10.960 me, ete.,, we would

TANT
FROM €05
VFO "
Rio6 MIXER
By Vv-102
| X-102 1O
ON ! AUDIO
$104-b I 4t
9 ' OFF Cl06
i °—>V"‘—”—
]
I
]
l RIO9
Y e el
| XTALS RIO7 RFC S
| $
L i ON
- 1
Bt NOTE -
$-104-0 o pp BREAK WIRING ATX
& CONNECT JUMPER
Fig. 2—Input mixer circuit showing
where modification is made.
come out to somewhere near .00001%,

which is getting pretty close for a heter-
odyne type meter.

Modifying the LM

Obviously, the whole basis of this
technique hinges on being able to beat
the unknown, the 1-me crystal, and the
vfo all together — simultaneously. This
can be done in the BC-221 as is. The LM
requires a slight modification which in
no way hinders the use of the gadget in
the normal manner. Figs. 1 and 2 give
the pertinent details for the tinkering,
and should be self-evident.

Basically, the modification consists
of removing all wires on S104-b, tying
the two ungrounded wires together on
one of the now empty S104-b terminals,
and clipping off the grounded wire so it
doesn’t go flapping in the breeze.

For most technicians and hobbyists
able to afford the hundred or so dollars
investment, the LM and BC-221 fre-
quency meters are capable of perform-
ance far exceeding their original spec-
ifications. Further, since a good signal
generator will usually run in the same
price category, the investment is not as
large as at first appears. If you care to
spend a little extra time, you can have
a frequency meter which will compare
in accuracy with almost any commercial
unit selling for upward of six or seven
times the price. END

RADIO-ELECTRONICS
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PREFER

TARZIAN TAPE

Reel | Length Code Approximate Recording Time
ITEM Size | (Feet) Number 1% 1.P.S, 3% 1.P.S. 7% 1.P.S.
Standard Play 3" 150 1131-01 30 mins. 15 mins. 7Y mins.
1.5 Mil 5" 600 1131-06 2 hrs. 1 hr. 30 mins.
Acetate Tape 7" 1200 1131-12 4 hrs. 2 hrs. 1 hr.
Reel 2400 1131-24R 8 hrs. 4 hrs, 2 hrs.
Hub 2400 1131-24H 8 hrs. 4 hrs, 2 hrs.
Long Play 3’ 225 1121-02 48 mins. 24 mins. 12 mins.
1.0 Mil 5” 900 1121-09 3 hrs. 1Y hrs. 45 mins.
Acetate Tape 7 1800 1121-18 6 hrs. 3 hrs. 1% hrs.
Reel 3600 1121-36R 12 hrs. 6 hrs. 3 hrs.
Hub 3600 1121-36H 12 hrs. 6 hrs. 3 hrs.
Long Play 3 225 1321-02 48 mins. 24 mins. 12 mins.
1.0 Mil 5" 900 1321-09 3 hrs. 1Y% hrs. 45 mins.
Mylar Tape 7 1800 1321-18 6 hrs. 3 hrs. 1% hrs.
Reel 3600 1321-36R 12 hrs. 6 hrs. 3 hrs.
Hub 3600 1321-36H 12 hrs. 6 hrs. 3 hrs.
Empty Reels 3” NOTE: These figures are for monaural 2-track,
and Boxes 5” and stereophonic 4-track recording. Divide by %
77 to find recording time for single-track monaural
and two-track stereophonic systems. I.P.S. in-
Premium 1131-12RM6 ?l:zi?sspse;:eseeiozfd'tape past recording head In
Package

Engineered for Highest Fidelity

Sarkes Tarzian, Inc., a leading manufacturer in the electronics and communications indus-
try, guarantees that every reel of Tarzian Tape is manufactured to identical professional
quality standards. Three types of Tarzian Tape satisfy virtually every recording requirement:
Standard Play 1.5 mil acetate, Long Play 1.0 mil acetate, and Long Play 1.0 mil Mylar*. The
1 mil tapes give 50%, more recording time on the same size reel.

Try a Reel Today

Let your own ears prove the sound reproduction superiority of Tarzian Tape over any other
brand—of lower, equal, or higher price. Discover for yourself that, while Tarzian Tape's
price is competitive, its quality is unchallenged. Write for your free copy of Sarkes Tarzian’s
16-page booklet, *“The Care and Feeding of Tape Recorders”—a handy guide to increased
benefit and enjoyment from your tape equipment,

*DuPont trademark for its polyester film

Typical Tape Applications..,.
Have You Tried Them?

Recording TV, AM and FM radio programs

Taping valuable records, both old 78's and
newer 45's and 334’s to preserve record
quality

Recording family events, such as weddings,
birthdays, reunions, children’s activities
Taped letters—to famlly, friends, business
and club acquaintances

Practicing speeches, language, shorthand,
music, many other learning activities
Recording “llve" concerts, lectures, party
activities, theatrical events, special sound
effects

Adding sound to home movies and slide
programs

SARKES TARZIAN, Inc.

World's Leading Manufacturers of TV and FM Tuners » Closed Circult Tv Systems « Broadcast
Equipment « Air Trimmers « FM Radios » Mag

g

Devices

tic Recording Tape e S

MAGNETIC TAPE DIVISIONeBLOOMINGTON, INDIANA
Export: Ad Auriema, Inc., N. Y.+ In Canada, Cross Canada Electronics, Waterloo, Ont,

acetate acetate
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ultraviolet
microscopy

By BARRON KEMP

Combination has magnifi-
cation exceeded only by
the electron microscope,
but lets you see live cells

SCIENTISTS HAVE LONG DREAMED OF A
super microscope that could be used to
view the basic processes of living cells.
Conventional optical microscopes can’t
be used for this purpose because the
wavelengths of visible light are too long
—t00 near the size of the cell. The
electron microscope can ‘see” cells. but
the electrons kill them. so it can be used
only for viewing dead cells.

Recent advances in medical elec-
tronics have produced a microscope
that uses ultraviolet light in combina-
tion with closed-circuit TV. The wave-
lengths of ultraviolet light are short
enough to give twice the resolution pos-
sible with visible light. With this micro-
scope we can view and take motion
pictures of living cells in the act of grow-
ing and dividing to reproduce. It is espe-
cially valuable to doctors studying can-
cer cells. These cells transmit visible
light almost uniformly over their entire
structure, making it impossible to dis-
tinguish details of cellular structure and
its chemical constituents. But with the
ultraviolet television microscope. we
can take motion pictures of the living
cancer cells (Fig. 1) to learn about

chemical changes taking place within

S
Fig. 1—Ulwraviolet absorption image of
living cancer cell. Brightened square in
center of picture represents a I-micron-
square beam of ultraviolet centered
over a nucleus of the cell to produce
selective cellular damage.

68

closed-circuit TV

the cell, movements and activities of the
tiny cell organs. and changes that occur
when a cell is injured or dics.

Ultraviolet radiation. as we know,
can be very damaging to living tissue.
If the atmosphere did not shield us from
the ‘ultraviolet radiation of the sun, we
would have to fear rather than welcome
sunlight. Ultraviolet microscopy uses
special electronic circuits that permit us
to photograph cells for hours without
killing them. This instrument actually
turns the damaging effects of ultraviolet
to advantage because we can damage
cells purposely with ultraviolet radia-
tion and watch what happens.

There are two types of ultraviolet
television microscopes. The first. and
oldest. uses the ultraviolet-sensitive sur-
face of a television image tube. such as
the ultraviolet vidicon, to view a speci-
men through a conventional ultraviolet
optical microscope. The television sig-
nal from the vidicon is then amplified
by conventional electronic circuitry and
displayed on a CRT. The second type
is much-superior to the first. It uses the
flying-spot television circuit which was
applied to ultraviolet microscopy by
Dr. P. O'B. Montgomery, Dr. F. F.

SCANNER CRT PRODUCES
ULTRAVIOLET FLYING SPOT

DEFLECTION
CKTS

MONITOR TUBE FOR

VIEWING 8
PHOTOGRAPHING

0. 2—B dia- ENLARGED IMAGE
Fig. 2 Ioc"k OF SPECIMEN
gram of flying-spot
scanner.
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Roberts and Mr. William A. Bonner of
the Southwestern Medical School in
Dallas, Tex.

Flying-spot
ultraviolet microscope

The flying-spot ultraviolet micro-
scope (Fig. 2) uses a minute flying spot
of ultraviolet radiation to scan a speci-
men. The ultraviolet source is a special
CRT which produces a very small and
intense spot of ultraviolet on the tube
face. The scanning techniques are very
similar to those of a magnetic-deflection
TV picture tube. A fine beam of elec-
trons is swept across the face of the
CRT. Unlike a conventional CRT. how-
ever. the face of this tube is coated with
a phosphor that emits mostly ultraviolet
radjation instead of visible light. The
scanning electron beam traces out a
rectangular raster on the face of the
ultraviolet-emitting CRT. The raster
then becomes the source of ultraviolet
radiation and is projected through a
compound microscope onto the cell be-
ing viewed. (TV technicians will note
that this operates like the flying-spot
scanner in the B&K TV Analyst.)

The compound microscope gives

et s T N I
TR
FILTER 1 MIRROR
QOBJECTIVE LENS

—,“\—SPECIMEN SLIDE

)| Z

[l

PHOTOMULTIPLIER TUBE

[

VIDEO AMPL

CAMERA
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double magnification. One lens gives a
primary magnification of an object un-
der observation, which is then picked
up and further enlarged by a second
lens operating as a magnifier. This is
shown in Fig. 3.

The small and intense spot of ultra-
violet that traces out the raster illumi-
nates the microscope through a filter
which passes only the desired band of
wavelengths in the ultraviolet spectrum
(Fig. 4). A mirror directs the radiation
through the eyepiece and objective lens.
The microscope is thus used in reverse,
reducing rather than magnifying the
image which is, in this case, the raster
traced out by the flying spot. In this way
we can reduce the size of the flying spot
enough so that it can be used to trace
out a raster in an object as tiny as a liv-
ing cell.

As the now greatly reduced image
of the flying spot traces out the raster,
the cells of the specimen pass ultraviolet
radiation in varying amounts, depend-
ing upon their structure and chemical
makeup. This radiation passing through
the cell produces an image that is made
up of points of varying brightness which
depend upon how much ultraviolet
radiation is absorbed by each minute
arca of the cell. The amount of radia-
tion emerging from each area of the
specimen is inversely proportional to
the ultraviolet absorption of that point
of the cell.

This radiation emerging from the
cell is channeled through a grating
monochrometer (sclective wavelength
filter) which is used to seclect the wave-
length band that produces the best con-
trast of the displayed image. The ultra-
violet image created by the cell is then
converted into a pattern of electric
pulses by an ultraviolet-sensitive photo-
multiplier tube. The output of this tube
is amplified and used to drive conven-
tional TV picture tubes whose deflection
circuits arg synchronized with those of
the CRT which serves as the ultraviolet
source. The clectron-beam intensity
(brightness) of the monitor tube is thus
modulated to produce an enlarged image
of the specimen. This image can then be
inspected visually and recorded with a
camera.

The ultraviolet raster

The raster is derived from saw-
tooth voltages applied to the vertical
and horizontal plates of the ultraviolet-
producing CRT. They determine the
number of lines in the raster and the
raster repetition rate. In practice, the
raster consists of a rectangle approxi-
mately 1.25 inches high and 1.75 inches
wide. In this area the flying spot traces
250 horizontal lines. The total raster
buildup time may be varied from 1/20
second to 10 seconds. The repetition
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Fig. 3—How the lens arrangement in a
compound microscope works

> ENLARGED
-~ VIRTUAL

EYEPIECE .-~ )II\/A,AGE
¥/ - ENLARGED OBJECT

-~ K REAL IMAGE \
. — -6—’1
A V< OBJECTIVE

\EYE TN LENs

rate may be varied from 1/20 second
to several hours. Overall brightness of
the raster can be varied by altering the
grid-to-cathode potential of the CRT.

Selected areas of the raster can be
intensified or extinguished by applying
a rectanglar voltage pulse of suitable
phase and amplitude between the grid
and cathode of the scanner CRT. Two
pulse generators are needed to do this.
One is arranged to generate a pulse
(variable width) when the horizontal
sweep voltage reaches some predeter-
mined level; the other to do the same
thing when the vertical sawtooth sweep
voltage reaches some predetermined
level. The outputs of these pulse gener-
ators are applied to a coincidence cir-
cuit which conducts only when the two
square-wave voltages from the pulse
generators arrive at the tube simultane-
ously and in phase.

The coincidence circuit is a class-A
amplifier using a pentode tube. Control
and suppressor grids are biased to cut-
off so the tube conducts only when the
positive pulses trom the pulse gener-
ators reach the grids simultaneously.
The output from the coincidence circuit
is a negative pulse which is amplified
and applied to the control grid of the
scanner CRT.

These amplified pulses are used to
brighten the raster of the scanner CRT
at the preselected time. Adjusting a
horizontal-delay control circuit moves
the spot to the right or left. Adjusting
pulse width of the square-wuave pulse
gencrators will change the dimensions
of the brightened area of the raster.
This brightened area may be from one
to several hundred picture clements in
size, and its intensity is adjusted accord-
ing to the nced of the experiment. The
spot may also be extinguished rather
than intensified to produce an area in
which no ultraviolet irradiation occurs.

At the end of each complete raster,
a pulse is genecrated, differentiated and
switched alternately to two preset
counters. The counter outputs then con-
trol precisely the lengths of the photo-
graphic exposures and the intervals be-
tween exposures. In this manner, time-
lapse motion pictures of the ultraviolet
absorption images of living cells can be
taken.
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Fig. 4—Spectral distribution of scanner
tube output (solid line) compared with
output of two filter rypes (dashed lines).

The ultraviolet flying-spot scanner
tube used in this system was developed
by Philco. The equipment used by Dr.
Montgomery at the Southwestern Medi-
cal School of the University of Texas
employs a slow-scan TV system in
which each field is scanned once every
2 seconds. This slow-scan equipment
was designed by Dr. Roberts and Mr.
Bonner of the Southwestern Medical
School. Philco is presently working on
a similar system employing different
methods of scanning. Another system,
developed by Dr. Vladimir K. Zwory-
kin of the Rockefeller Institute, stains
cells electronically with selected colors

red. green and blue.

The monitors

The flying-spot ultraviolet micro-
scope system at the Southwestern Medi-
cal School (Fig. 5) uses a single monitor
for visual observation and photography.
Three monitors are used for the Philco
system (Fig. 6)—one to present the pic-
ture for visual observation, one to re-
cord the same picture with a camera
and the third to present a color image
of the specimen. The visual tube is
coated with a long-persistence orange
phosphor similar to that used for radar
PPI scopes. This long persistence per-
mits us to view a complete picture in
cach frame even when the flying spot
moves at a slow scanning speed. The
monitor CRT for the camera uses a blue
phosphor which has a shorter persist-
ence and is more favorable for photog-
raphy.

Biologists studying cellular anat-
omy with visible light must stain, or
otherwise modify, the cells to make the
structures more visible. This treatment
not only kills the cells but may also alter
their natural state. The color-translating
microscope monitor is the first practical
instrument to translate ultraviolet ab-
sorption data of living cells into colors
by television methods.

Since different materials selectively
absorb dittferent wavelengths of the ul-
traviolet radiation, color-translating cir-
cuits can change these selective absorp-
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Build your own

TV CAMERA

with a...
Cletron

VIDICON CAMERA
DEFLECTION
COMPONENTS KIT

MODEL VK-200
(Direct Drive Type)

$ 00
89%

e This l-inch vidicon deflection
components Kit inciudes Focus Coil,
Deflection Yoke and Alignment Coil
for use in building your own closed-
circuit, direct drive type TV camera.
Order today! Include payment with
order. 10-day unused, undamaged
return privilege.

Only
Cletron
makes
it.
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Fig. 5 — Ultraviolet
flying-spot microscope
used by the South-
western Medical Shool
of the University of
Texas.

Fig. 6 (below)—Block
diagram of Philco sys-
tem using three TV
monitor units and in-
cluding the color moni-
tor.
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tions into color and thus aid in showing
the location in the cell of various ab-
sorbing chemical constituents. The areas
of the specimen having greatest absorp-
tion are displayed in red. for example,
areas with less absorption are green.
while areas with the greatest amount of
ultraviolet transmission appear on the
screen in blue.

A cathode-ray oscilloscope with a
line selector is used to determine the
amount of absorption of small areas
along a single line of the specimen.
With a single control. a horizontal white

| identifying line can be displayed across

CLEVELAND ELECTRONICS, INC. |

1974 East 61 St. » Cleveland 3, Ohio
70

any selected part of the picture on the
three monitors for identification.
The system constructed by Philco

Wwww.americanradiohistorv.com

LINE SELECTOR

SYNC
PIX MONITOR-LONG
PERSISTENCE PHOSPHOR

SYNC
COLOR MONITOR

(Fig. 6) uses a high sweep rate and very
bright spot to compensate for thermal
noise of the photomultiplier. This pro-
vides a sufficiently high thermal signal-
to-noise ratio in the picture when photo-
graphed. The intensity is such that the
cells of the specimen will be damaged
quickly if scanning is continuous. To re-
duce damage, the microscope has a
pulsing system so that scanner-tube op-
eration can be confined to one or more
frames per cycle, synchronized to the
shutter of a 16-mm movie camera. The
specimen need be exposed to ultraviolet
radiation only during the actual photo-
graphic exposure time and there is no
irradiation during the time the camera
is changing frames. END
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Servicing the

This closing article of a series shows
how to locate and repair trouble

Bias Oscillator

By EARL E. SNADER®

ONE OF THE FIRST STEPS IN TROUBLE-
shooting a tape recorder is to-deter-
mine whether the audio section or the
bias oscillator is at fault. As the first
test, try playing back a commercially
recorded tape known to be good. If
playback is defective, check the audio
section of the recorder. This should in-
clude a check of the playback head for
both wear and alignment.

If playback appears normal, check
the audio section of the amplifier with
the controls set for recording.

Disable the bias oscillator tem-
porarily, either by removing the bias
oscillator tube or by disconnecting its
dc supply.

Using shielded leads, connect the
input of a test audio amplifier across
the terminals of the record head. You
will probably have to turn the gain of
the test audio amplifier down almost all
the way to keep the relatively high out-
put of the recording amplifier from
overloading the test amplifier.

Feed a signal into the input of the
recording amplifier the same as for re-
cording. The output from the recording
amplifier may sound shrill through the
test amplifier, but it should not be dis-
torted in any other way.

The reason for the shrillness is that
the recording equalization commonly
used in tape recording amplifiers boosts
frequencies above about 6 kc by more
than 15 db, based on the level at 1 kc.
This compensates for the natural re-
sponse characteristics of a tape record-
ing head. The exact equalization has
been standardized, to some degree as
shown in Fig. 1.

It this test reveals obvious distor-
tion in the recording amplifier, other
than the shrill frequency response, the
cause of such distortion should be de-
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Viking of Minneapolis
Fig. 1—Recording amplifier response
curve.
*Customer service, Viking of Minneapolis.
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termined and the distortion removed.
The methods and procedures for doing
this will be about the same as for any
conventional audio equipment.

Bias oscillator checks

The next step is to check the bias
oscillator to see if it is working. The
simplest way of doing so is to check for
negative voltage at the control grid of
the bias oscillator tube.

Check the bias oscillator frequency
next. The erase and recording heads

TO ERASE (OR RECORD)HEAD ON RECORDER

) 25ppf FOR HIGH-Z,

:éiif 0.01uf FOR LOW—2Z HEADS
/

TO RECORDER GROUND

|IYII
CONNECTOR

in this section of a tape recorder

THREE OR FOUR
TURNS INA LOOSE

4-FOOT LENGTH
OF INSULATED

e

CONNECT TO 7 BROADCAST
ERASE (OR RECORD)™Y  RECEIVER
HEAD

Fig. 2—Checking bias oscillator fre-
quency with a broadcast receiver.

TEST AUDIO AMPL

Fig. 3—Checking bias oscillaior frequency with a sig-

nal generator,

are connected normally for this test
because the heads on some recorders
affect the operating frequency of the
bias oscillator.

One of the simplest ways to check
the bias oscillator frequency is to use a
broadcast receiver to pick up har-
monics of its signal.

Connect a 3- or 4-foot length of
insulated hookup wire either to the hot
side of the erase head or to the plate of
the bias oscillator tube. Wrap the other
end of this wire in a loose coil with
three or four turns 3 or 4 inches in di-
ameter, and lay this coil on top of the
broadcast receiver, or near its antenna
(a receiver with a built-in antenna
should be used), to couple the bias sig-
nal into the receiver.

Turn on the tape recording ampli-
fier and the receiver, and tune across
the lower end of the broadcast dial
(500 to 800 kc). Harmonics of the tape
recorder bias oscillator should be heard
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test audio amplifier and loudspeaker.

at different points on the dial. These
can be positively identified by momen-
tarily turning off the tape recorder and
noting whether the signal disappears.

The distance in kilocycles between
the points where harmonics of the bias
oscillator signal are heard on the dial
will be the same as the fundamental of
the bias oscillator frequency. If, for in-
stance, harmonics of the bias oscillator
signal appear at 570, 600, 630, etc., on
the broadcast receiver dial the bias os-
cillator frequency is 30 kc. If they ap-
pear at 560, 595, 630, etc., the bias os-
cillator frequency is 35 kc, and so on.
The setup for this method is shown in
Fig. 2.

A more accurate method of check-
ing the bias oscillator frequency is to
use a calibrated signal generator that
operates at frequencies around what is
supposed to be the bias oscillator fre-
quency.

Feed the output of the generator
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and that of the erase head into the in-
put of a test audio amplifier, through a
Y-connector as shown in Fig. 3. Use
shielded leads.

Connect the center conductor of the
second shielded lead to the hot side of
the erase head through a capacitor. If
the erase head is a high-impedance unit,
use about 25 wuf. If it is low-imped-
ance, use about .01 wf for this capaci-
tor. Ground the shield of the lecad to
the chassis of the tape recorder.

Turn on the tape recorder, audio
amplifier and signal gencrator. Adjust
the generator to a frequency that het-
erodynes with the signals from the bias
oscillator, as heard in the audio am-
plifier. Adjust the signal generator for
the lowest pitch in this heterodyne (it
should go down to zero cycles per sec-
ond when the signal generator is set at
the bias frequency). The bias frequency
can then be read from the setting of the
signal generator dial.

This procedure has the disadvan-
tage that heterodynes will appear at
harmonics of both the bias oscillator
and signal generator fundamental fre-
quencies. One way of identifying funda-
mentals is to pick the strongest hetero-
dynes. Also, the setting of the signal
generator should be checked against the
published specifications concerning the
tape recorder bias oscillator frequency.

Use your scope

If an oscilloscope is available, the
bias oscillator frequency can be checked
by using the scope, rather than an
audio amplifier, to compare the fre-
quencies from the bias oscillator and
the signal generator.

Connect the shielded lead from
the tape recorder to the scope’s verti-
cal input, and the shiclded lead from
the signal generator to the horizontal
input. Set the sync control on the scope
to external, and adjust the signal gen-
erator until a near-perfect circle ap-
pears on the screen. Vertical and hori-
zontal gain controls will have to be ad-
justed to give the right proportions.
The circle will appear on the screen
only when the fundamental frequency
of the signal generator is the same as
the fundamental signal of the bias os-
cillator. This arrangement is shown in
Fig. 4.

After the actual operating fre-
quency of the bias oscillator has been
determined, check it against the manu-
facturer’s specifications. If there is a
discrepancy of more than 10%, adjust
the bias oscillator to operate at the
right frequency. This may require
changing capacitors in the bias oscilla-
tor circuit, adjusting the oscillator coil
or, occasionally, replacing the bias
oscillator tube or coil.

Do not overlook the possibility
that a defective erase or record head
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Fig. 4—Checking bias oscillator frequency with a signal generator and oscilloscope.

could be affecting the operating fre-
quency of the bias oscillator.

Check the output waveform

After the frequency of the bias
oscillator has been checked, and ad-
justed if necessary, examine the bias
oscillator output waveform for unbal-
ance or any other type of distortion.

Connect the scope’s vertical input
across the erase head (or across the
record head if there is no erase head).
Set the sync control for internal sync
and adjust the horizontal sweep so two
or three cycles of the bias waveform
appear on the screen. The trace should
show a symmetrical waveform, evenly
centered on the horizontal axis.

Any obvious lack of balance
should be corrected, either by adjust-
ing the oscillator balance control or
replacing resistors or capacitors in the
bias oscillator circuit which may have
changed in value. All cathode, grid
and plate voltages should be within
10% of those recommended by the
manufacturer.

Persistent distortion or unbalance
may mean that the oscillator coil is de-
fective and should be replaced. The
grid-to-plate capacitors in symmetrical
oscillator circuits should be carefully
matched.

Not all bias oscillators will be per-
fectly balanced, even when they uare
operating normally. 1t may be neces-
sary just to get the waveform balanced
as much as possible, without bothering
too much about the slight unbalance
that remains.

If an oscilloscope is not available,
it may be necessary to assume that the
oscillator is in a fairly well balanced
condition without any actual checking.
The voltages at the pins of a sym-
metrical oscillator may be some clue
to an unbalanced condition, but are not
as reliable as an oscilloscope check. Un-
der certain circumstances an oscillator
can be fairly well balanced as far as its
output waveform is concerned even
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though there are noticeable differences
in voltage readings at the pins of the
oscillator tube.

The final check for oscillator bal-
ance, on tape recorders that have an
oscillator balance adjustment, is to
make sceveral test blank recordings. Do
not apply any signal to the input of the
recording amplifier for this test. Make
several blank recordings with the oscil-
lator balance adjustment at different
settings. Note the setting that corre-
sponds with each test recording.

Then play the test tape back with a
vtvm connected to the output of the
playback amplifier to read the relative
level of the background noise for each
section of the test recording. Set the
balance adjustment at the point where
the lowest amount of background noise
was recorded on the test tape.

The more common faults in the per-
formance of a tape recorder traceable
to trouble in the bias oscillator and ad-
justment of the bias in the record head
are low output, poor high- or low-fre-
quency response, and distortion. The
conditions that might be associated
with each symptom are listed in the
table.

Check head currents

A final step in checking a tape re-
corder i1s to measure the .exact amount
of erase, recording bias and audio cur-
rent at each tape head. 1t test points
are provided, this is relatively simple if
the original heads are being used or
any new heads are exact replacements.
If there are no designated test points
in the recording amplifier, or if difler-
ent heads are being used, measure the
current to each individual head and ad-
just it if necessary.

One common way of ascertaining
whether the correct current is being
supplied to the heads is to measure the
ac rms voltage across the head.

This method is not always reli-
able. Suppose, for instance, the head is
resonant at the bias oscillator fre-

RADIO-ELECTRONICS
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COMMON FAULTS CAUSED BY BIAS OSCILLATOR |

Symptom

Possible Cause

Low output

Poor high-frequency response
Poor low-frequency response
Distortion

Insufficient recording bias
Excessive bias
Insufficient bias

Insufficient bias or too much
recording (audio) current

quency. A rather high voltage may ap-
pear. This might be interpreted as
meaning that plenty of current is flow-
ing through the head windings to cause
this voltage when actually, the head is
at resonance and practically no cur-
rent is flowing at all.

Evaluating performance by meas-
uring voltage across the head is reli-
able only under controlled circum-
stances in which a specific head is be-
ing checked in connection with a spe-
cific recording amplifier and with the
right kind of a voltmeter.

If the heads are low-impedance
types, the voltage reading is a fairly
reliable indication of the actual oper-
ating conditions, but only if definite
values have been suggested as indica-
tive of correct operation.

The amount of bias current flow-
ing through an erase head is not criti-
cal, as long as the head seems to be
erasing properly  without showing
signs of heating. Sometimes it may be
necessary to adjust the amount of cur-
rent in the erase head to get the right
amount of bias current in the record
head, because of the interaction of the
two.

An excellent way of accurately
measuring the amount of bias current
in the record head is to connect a 100-
ohm resistor in series with the ground
side of the head and measure the volt-
age drop across this resistor. The cur-
rent flowing in the circuit can then be
calculated by using Ohm’s law:

Current passing
through the head =
(ma)

Voltage across
100-ohm resistor
X 10

Several specific requirements must
be met in any voltmeter used for calcu-
lating the current to the tape head by
this method. It should be an audio
vtvm that can measure ac rms voltages
as low as .00l volt accurately, at fre-
quencies as high as the bias oscillator
frequency in the tape recorder. A me-
ter with shunts which may resonate at
the bias frequency cannot be used.
Such meters could give wild and com-
pletely unreliable readings under the
circumstances.

Use the 100-ohm resistor

Typical values of bias current for
high-impedance record heads will be
0.5 to 0.7 ma. These will cause drops
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of .05 to .07 volt, respectively, across
the 100-ohm resistor.

You must insert the 100-ohm re-
sistor in the ground side of the head
circuit and as close to the head as pos-
sible. It is in the ground side so the
meter can be grounded. Otherwise,
stray capacitances between meter and
ground could affect the accuracy of the
reading.

The resistor is inserted in the cir-
cuit as close to the head as possible so
the voltage drop across it will be
caused by current actually flowing
through the head and not to losses in
the leads between the resistor and the
head.

The audio current fed to the head
by the recording amplifier also can be
measured by the 100-ohm resistor
method. To measure the audio cur-
rent, disable the bias oscillator and
then feed a signal into the recording
amplifier input. Adjust the level con-
trol for a normal indication at the rec-
ord-level indicator and then measure
the voltage drop across the 100-ohm
resistor in the same way that it was
measured to check the bias current.
The normal audio level to the record
head will be much lower than the level
of the recording bias current. so the
vivm readings will be much lower.
Some high-impedance heads may re-
quire only .03 or .04 ma audio record-
ing current. These low-magnitude cur-
rents will produce voltage drops of
.003 and .004 volt, respectively, across
the 100-ohm resistor.

The leads to the erase and record
heads on many tape recorders are con-
nected through phono plugs and jacks.
A gimmick can be prepared to facilitate
checking the audio, bias and erase cur-
rents. This can be a plug and twin-jack
assembly arranged so a 100-ohm re-
sistor is automatically connected in se-
ries with the ground side of the head
when the gimmick is plugged into the
head jack and the leads from the re-
cording amplifier and to the voltmeter
are plugged into the twin jacks. Fig. 5
shows the details of such a gimmick.

If one side of the jack for the
head being checked is grounded to the
tape recorder chassis, you will have to
break the ground connection tempora-
rily to use the gimmick. Otherwise the
ground connection at the jack will
short the 100-ohm resistor in the gim-
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mick and it will not be possible to get
an accurate voltmeter reading.

A 100-ohm resistor may be too
large to connect in series with a fow-
impedance head to measure the head
currents. If so, use a smaller resistor.
Its resistance should not be greater
than 1/10, or better yet, 1/20 of the
impedance of the head in ohms. The
10 in the formula given above should
be changed accordingly, by dividing
the resistor value into 1.000 and using
the quotient. For a 50-ohm resistor, for
cxample. it would be 20.

JACK FOR LEAD

7z
FROM VTVM ’

JACK FOR
LEAD FR
RECORD~
ING
AMPL o}
PLUG FOR HEAD JACK
ON TAPE DECK
Q@ "\ Twin pHONO JacKs
PLUG FOR HEAD JACK
ON TAPE DECK
JACK FOR
LEAD FROM
RECORDING
AMPL
PHONO 1008 172w
JACKS =
(2} \
JACK FOR {
EXTERNAL o)
VTVM

Viking of Minneapolis
Fig. 5—Setup for measuring current in
erase and record heads.

A discussion of this kind might be
expected to begin with a list of the test
instruments that are necessary to fol-
low through the procedures suggested.
In this case, however, it will close with
such a list, since most technicians will
have all of them on hand.

Some basic tools for checking the
bias oscillator in magnetic tape record-
ers are:

. A good, wide-range audio vtvm
sensitive to ac rms levels as low as .001
volt.

. A signal generator that covers fre-
quencies from about 20 cycles to 100
ke.

. A test audio amplifier.

. An oscilloscope—not absolutely
necessary but very convenient.

Also, it is a good idea to have
some spare erase and record heads
around (both low- and high-impedance
types), and maybe a spare bias oscilla-
tor coil or two for substitution.  END
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Modifying Heath Scope

Our Heathkit O-10 scope has given us
excellent service since we bought it for
our laboratory some years ago. For
laboratory use, however, it was found
desirable to modify the original unit to
eliminate two difficulties:

P Lack of ability to lock the horizontal
sweep with the wave to be viewed,
under three conditions:

At frequencies below 100 cycles per
second.
When the frequency of the wave to
be observed is changing in fre-
quency, such as the output of an
electronic organ with vibrato.
When the voltage of the wave to be
observed is small.
p Loading the circuits under test when
connected to the external sync ter-
minals.

6CB6
SWEEP MULTIVIB

wn |
100K

SYNC
AMPLITUDE

Fig.!

The cause of these difficulties is shown
in Fig. 1. The sync signal is fed from the

| sYyNc INPUT through a .05-gf coupling

capacitor to the SYNC AMPLITUDE control
and then to the screen grid of the 6CB6
sweep multivibrator. Since the screen
grid of this tube is inefficient as a “con-
trol grid,” a relatively large sync volt-
age is necessary. The difficulty of ob-
taining this voltage is aggravated by
the relatively low input resistance of
this circuit caused by the 10,000-ohm
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screen dropping resistor. This low input
resistance loads external circuits con-
nected to the external sync input ter-
minal. Feeding a low-resistance circuit
makes the job of the coupling capacitor
more difficult, and at 60 cycles per sec-
ond approximately 80% of the sync
voltage is lost in the .05-pf unit.

6CB6
SWEEP MULTIVIB

6AKS

Fiq.-Z

All these conditions were corrected
by adding a 6AK5 and a 1,000-ohm re-
sistor, The new circuit is shown in Fig.
2. The 6AK5 is used as a sync ampli-
fier so the screen grid can still be used
as the control element, leaving the
sweep multivibrator circuit intact. The
existing 10.000-ohm resistor is now the
screen dropping resistor for the 6CB6
and the plate load resistor for the 6AKS5.
Direct coupling between the sweep
multivibrator screen and the sync
amplifier plate eliminates the need for
a coupling capacitor and its inherent
low-frequency losses. The sync ampli-
tude control is reconnected as a normal
“level” control, thus providing a rela-
tively constant, high input resistance of
approximately 100,000 ohms.

The drawing above shows the modified
wiring in the scope and the location of
the added parts. The 6AK5 socket is
mounted in hole punched in the shieid.
—Edward J. Och
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experimenter’s
tandem

amplificr

By LeROY MAHONEY

CATHODE-FOLLOWER AMPLIFIERS [AVE
served many useful purposes for a long
time and are still very much in demand.
Perhaps their greatest use is to convert
a low-level high-impedance source to a
low-impedance output. The drawback is
the lack of amplification.

The tandem amplifier is made up of
two transistor stages. The first, V1, is
an emitter follower that permits a high
input impedance without transformer
coupling. The second is a common-
emitter amplifier which provides most
of the gain and the low-impedance out-
put.

The emitter-follower amplifier (using
two transistors) has a low-impedance
cutput and a high-impedance input, just
like a cathode follower. However, unlike
cathode followers, it delivers a voltage
gain of 95. The circuit shown in the
diagram is very stable when operating
from input impedances ranging from 2.2
megohms to 360,000 ohms, and output
impedances from 1,000 to 8,000 ohms.
Extended tests proved the amplifier
frequency response — when input and
output circuits were loaded anywhere
between these wide limits—was practi-
cally flat from 20 to near 500,000 cycles.

The amplitier uses 2N139 transistors,
and can be built into almost any small
space—the pickup arm of a record play-
er or the base of a microphone. Simply
use subminiature components.

Only standard, easily obtained parts
were used to build the tandem amplifier.
The large capacitors have a very low
breakdown voltage and are thus in-
expensive. To protect the transistors
while soldering, as several circuit ar-
rangements were tried, two subminia-

ture tube sockets were used. The tran-
sistor leads were carefully cut to a
length that allowed them to fit firmly
into the sockets. During soldering to
socket terminals, the transistors were
removed, eliminating the danger of
heat damage to the transistor.

The large-value capacitors in the in-
put and output insure the passage of
the lowest audio frequencies. The time
constant of the input and output load
impedances assures a flat response. The
25-uf capacitor across the emitter bias
resistor causes enough degeneration to
prevent oscillation over the audio range.

The input is almost unbelievably
small. An input of 13.7 mv across a 360,-
000-ohm input load impedance produced
only b50-ppwatt input. The amplifier
worked well at this level, and equally
well with inputs up to 50 mv. Beyond
this, response falls off rapidly and the
output wave suffers. The amplifier’s 1.3-
volt output (peak to peak) is enough to
drive the input tubes of an audio ampli-
fier or power transistor stage. The out-
put waveform (with 18.7 mv input) as
seen on a dual oscilloscope is almost an
exact duplicate of the input wave.

Because the amplifier is battery-
powered, current drain must be watched.
The greatest current flow is in the emit-
ter follower or first transistor—0.98 ma.
The output draws only 0.3 ma, making a
total of 1.2 ma at 5.4 volts.

Unless the amplifier is operated con-
tinuously for long periods the battery
will last about 2,000 hours without fall-
ing below 4 volts. This value appears to
be the minimum necessary for a fairly
good waveform and good response.

Rapidly changing the input and out-

EMITTER COMMON
2N139(2)  oLLower EMITTER AMPL, L2Ma
- 7 S _°
o = 5.4V BATT
3MA
TERMINAL T oK +2
STRIP | v2 M L T
Sl— ot A 30/25v
HIGH IMP | 10/25V ~r oUTPUT
SOURCE S C f LCAD
T|3.7 MV Rl 2v RS 1.3V/.02 MW
03uW 22MES hy K Yok 1oy 1K TO 8KQ
AUDIO l £ l
GEN
- [as . TERMINAL
AZA .o STRIP

Circuit of the 2-transistor amplifier.,
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2-transistor unit converts high-impedance
inputs to low-impedance outputs and pro-
vides a gain of 38 db

put impedances appeared to have little
effect on the amplification and response
characteristics. In test runs lasting for
40 hours or more, the frequency re-
sponse remained constant at less than
1% db down at 300,000 cycles and 3 db
down at 500,000 cycles. The low-
frequency response was equally satis-
factory, 4 db down at 20 cycles, then
dropping swiftly as the impedance of
the large output capacitor grew very
large. The voltage gain was nearly flat
between 50 and 300,000 cycles.

No special tricks were required to
overcome phase shift. The 10-uf capaci-
tor at 20 cycles offered less than 1,000
ohms impedance and, as frequency in-
creased, this impedance decreased.

The open-circuit voltage of the test
generator, with an internal impedance
of 2.2 megohms (to match R1) was 0.7.
When the generator was connected to
the input, the voltage dropped to .0137
or 13.7 mv. The open-circuit output
voltage was 1.3, indicating a gain of
95 for the unloaded amplifier. Connect-
ing a 5,000-ohm load across the output
drops the voltage to 0.5 or 500 mv.
These values remained almost the same
as the input and output impedances
were varied from 2.2 megohms to 360,-
000 ohms, and from 8,000 to 1,000 ohms,
respectively. As different load imped-
ances were applied, the input frequency
was varied over a wide range, extending
far beyond the audio frequencies. Ex-
treme stability and good waveform were
chserved.

L power out

db power gain = 10 log power T
Since we have voltage and resistance

R1—2.2 megohms

R2—180,000 ohms

R3—2,200 ohms

R4—10,000 ohms

R5—6,800 ohms

All resistors Y>-watt 10%,

C1—10 uf, 25 volts, electrolytic

C2—25 uf, 25 volts, electrolytic

C3—306 uf, 25 volts, electrolytic

BATT—5.4 volts, mercury (Mallory TRI134R or
equivalent}

S—spst slide switch

Vi, V2—2N139

Terminal strips, 2 lugs (2)

Case, to suit

Miscellaneous hardware

RADIO-ELECTRONICS
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The completed unit makes a neat little
package.

available, the power is calculated from
the formula W = E2/R. Power input is
then:

0137 x 0137
2,200,000
Power output is:
0.5 x .05
W =E2/R = W .
5,000 ohms

W — 50 microwatt.

.085 microwatt.

10 log 50085

10 log 588 = 27.69
voltage out

db power gain

Ib voltage gai 20 lo -
‘ ge gain voltage in

0.5
20 log 20 log 36.5 = 31.24

0137

Parts arrangement for the tandem amplifier.

With a 2.2-megohm input impedance,
the source impedance should not drop
below 460,000 ohms. If the source im-
pedance drops below 360,000 ohms, dis-
connect R1.

The tandem amplifier uses standard
resistors and capacitors. A component
tolerance of 10% is quite acceptable.
Several types of transistors can be

used with no appreciable change in
operation. Try this yvourself.

This amplifier may be used wherever
very little signal power is available. It
is ideal for portable equipment as a
microphene amplifier. Once the circuit
is set up, no changes are necessary ex-
cept to replace the bhattery about every
8 months. END

R-E Project Wins at Science Fair

MELODY SWEARINGEN, 13, MIAMI SPRINGS,
Fla., walked .off with top honors at the
South Florida Science Fair with a servo-
mechanism from the pages of Rapio ELEC-
TRONICS. The “Photomagnetic Toy, by H.
Schreiber, (page 79 January 1962) was
adapted by her into a “Best of Show” win-
ner.

With a science fair coming up, and
suggestions eagerly solicited, Melody’s
father, F. R. Swearingen called the article
10 the attention of his daughter and her
science teacher. It was adopted as the pro-
ject immediately, and work started.

It wasn’t all easy. Melody couldn’t get
a IN77-B, so a discarded photocell from
an old camera was substituted. Housing
and mask were built to fit. The “break-
through” came when the 3/32-inch slot
curved to match the contour of the shadow
cast by the floating ball, was cut in the
mask. This gave full control.

Another probtem was that dark cur-
rent ran a little high. This made static
current through the electromagnet great
enough to suck up the ball if someone
bounced the globe a little too hard. It was
licked by a 1.5-volt cell in the “eye” return
making it more positive than the positive
supply.

Right now, Melody is carefully read-
ing RaDIO-ELECTRONICS page by page,
keeping an eye open for another winner.

AUGUST, 1962
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SERVOMECHANISM|

A MOTORIZED DEVICE
USED FOR AUTOMATIC

APPLICATIONS
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10,000 Things Electronic To Enjoy

10,000 WAYS TO SAVE IN

Famous RADIO SHACK CORPORATION'S

Brand New 1963 Electronics Catalog

FREE

FOR YOU AND
TWO FRIENDS
Mail Card Today

The Radio Shack Story

Radio Shack Corporation of Boston,
Massachusetts is one of America’s big 3
distributors of things electronic to the
general public, industry, craffsmen and
hobbyists. We offer a complete selec-
tion of precision built products by mail,
through stores, and direct to manufac-
turers. Our exclusive REALISTIC® line of
electronic products is famous nationwide
for its high quality, dependable service
and fine values. Our selection of national
brand products is the largest in America.

RAD/IO SHACK CORPLPORAT/ION

Radio Shack Corporation has been serv-

284 pages ing the nation since 1923 —from the

e very beginning of the electronic age.
over 10’000 items This year over 2,000,000 people—

music devotees, ham operators, ama-

Partial List of Products in our New 1963 Catalog teurs and professionals —will shop from
our catalog because they get the most

» Amateur Radio e Public Address value for every penny they spend on
* Antennas C sad_lots their favorite products . . . they will buy
: gggkesr'es : ng'es lc'\)’:-)scorders on the easiest terms, cash or credit . ..
o Capat:itors « Test Equipment they- are assured by- our guarantee of
e Controls e Tools getting the most satisfaction on every
e Hi Fi e Transformers purchase. Radio Shack Corporation in-
e Microphones ¢ Transistors vites you and your friends to get your
¢ Needles e Tubes share of these savings and satisfaction
e Phonographs * Wire by mailing the card opposite today.
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RADIO SHACK CORPORATION

BOSTON, MASSACHUSETTS
America’'s Electronic Headquarters

Deluxe All-Transistor
80-Watt Stereo Amplifier Kit

LOOK FOR

RADIO SHACK'S

Nationally Famous

$139.95

$8 Monthly

Easy Assembly; Fabulous
Savings! Features
Massive Transformers!

The proud result of creative engineering, this Realistic® HK-208 80-Watt Sterco Amplifier
sets new standards of transient response and definition, delivers an extra margin ot performance.
Premium Minneapolis-Honeywell tetrode transistors utilized throughout! A host of spectacular
technical features make this the unqualified leader in its field! 16V4x7V42x1414”. No money

down. Satisfaction guaranteed.
30K90LX093, Amp. Kit, Wt. 19 |bs., $8 Monthly. .. .
12” Hi-Fi Speaker Kit

/ %
{ Y
S ) :5;1 « Can Be Built in an Evening)
ll 1 ! F !l'l. .- .

W :\inlhly $'l 9.95

Enjoy the fun of building the world's only hi-fi
speaker in kit form . . . another Realistic®
exclusive from Radio Shack! Assemble the
entire speaker, from 1% lb. magnet to voice
coil, basket and dual cone, using a precision
jig for perfect alignment. No money down.
Satisfaction guaranteed. Ship. wt. 75 lbs.
40K90LX370, 12”7 Speaker. . ..........

. $5 Monthly, Net 19.95

WIRE.LESS INTERCOM KITS Electronic Thermometer Kit
Famous ‘‘Novatherm"
Accuate to 2°F. ] 9-95

2 15: *29.50

KITS
——

in our 1963 Catalog

Save up to 409, on our
exclusive precision-en-
gineered equipment
kits. All easy to as-
semble! See outstand-

. Net 139.95 ing selection below.

New! Professional Tube Tester Kit
Realistic® Design! $
Professional Accuracy! 99'95

Checks the complete condition of virtu-
ally all tube types with laboratory pre-
cision! Also tests transistors, incl. diodes,
triodes and tetrodes, for leakage and
gain. Roll-chart gives full test instruc-
tions. 16V4x7Vax14Y4”. Cover and in-
structions included. No money down.
Satisfaction guaranteed. Wt, 25 Ibs.
22K94LX010, TK-113 Kit...........
a .$6 Monthly, Net 99.95

Good Quality FM Tuner Kit

Realistic® Components
Carefully Engineered ] 9'95

FM Multiplex Adapter Kit

Converts M I
FM nTvunesrs 9:,‘5‘::::0! ] 9.95

Easy te Build, Operate!
Just Plug In and Talk!

Add convenient room-to-room,
floor-to-floor intercommunication
for truly modern living! Just piug
into your house current and talk.
Range over 1 mile. Size: 8x5x5”.
No money down! Wt. 10 |bs.

Another Realistic® exclusive! Equal
to precision thermometers selling
for $80 and up! Easy to assemble.
Fast reaction to temperature
change. Ideal for darkrooms, lab-
oratories, freezers, amateur radio
equip. Size 334 x6Y4x414”. Build-
er's manual included. No money
down. Satisfaction guaranteed.
Novatherm

For maximum listening enjoyment
and top economy, it's Realistic’s
FM Tuner Kit! A pleasure to as-
semble. Lets you add quality FM
reception to your home music cen-
ter . . . at fantastically low cost!
Incl. brushed gold case, instruc-
tions. No money down. Satisfac-
tion guaranteed.

Fully self-powered; famous Real-
istic® quality; completely pre-
aligned! No test equipment
needed. Resp.: 50-15,000 cps,
+3db. Size: 3Y2”Hx4” Wx §” D,
Black case incl. Uses 15 watts,
105-125V, 50/60 cy. Easy-to-
follow instructions. No money
down. Satisfaction guaranteed.

43K90LX844, Kit (pair)
$5 Monthly ... Net 29.50

22K94LX095,

NO MONEY DOWN T

CREDIT TERMS

take up to 2 years to pay

GUARANTEE

|
|
|
|
In addition to the manu- |
facturers guarantee and |
warranty, Radio Shack
Corporation guarantees |
complete satisfaction on |
every purchase or your
money back. |

LR.I. residents add 3%, Sales Tax

Wt 5 lbs, $5 Mo., Net 19.95

Kit, 31K90LX070, Sh. wt. .6 Ibs,

$5 Monthly. ......... Net 19.95

= == MAIL THIS ORDER FORM TODAY _—I

Radio Shack Corporation P.O. Box No. 309
Boston, Massachusetts 62H10 |

31K90LX099, Ship. wt. 4 Ibs.
Kit......$5 Monthly, Net 19.95

Name
Please Print
Address
City & Zone State
Please send me the following items:
Stock No.|Quantityl Name of Item Price each Total Price

[T] Check or Money Order En-  |Total for Mdse.

closed (No Stamps, No C.O.D.'s)  |[Amt. for

* Express charges collect on Postage

delivery *Tax
Conn. residents add 32

f %o TOTAL AMOUNT
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NEW PRODUCTS

AMPLIFIER KIT, DA-283 Music power
rating 16 watts, 2% harmonic distortion at 1.000
cycles. Hum and noise: magnetic phono 50 db,
crystal phono tuner 60 db below full output. Re-
sponse =1 db, 30-15.000 cycles at tfull output.
Tone controls: bass; 18-db boost, 17-db cut. 20
cycles: treble; 17-db boost, 15-db cut, 15.000 cy-

cles. IM distortion 2% max at full output. Input
sensitivity: magnetic phono .004 volt at 1.000 cy-
cles; crystal phono 0.2 volt at 1,000 cycles: tuner
0.25 volt at 1,000 cycles. Ouiput 1impedance 4. 8,
and 16 ohms. Damping factor 0.10.—Daystrom
Products Corp., PO Box 167, St. Joseph. Mich.
AM-FM TUNER, model DA-286. AM sec-
tion: Usable sensitivy, normal position. 10 uv at
1,400 k¢, 15 pv at 1,000 ke, 25 uv at 600 ke, 20-db
quieting. Built-in antenna. Tuning range 550 to
1,600 kc. I.f. 455 kc. Hum and noise —30 db. FM

i
"-W"

o
i
A

section: quieting sensitivity 20 db at 1 gv. 30 db
at 1.5 uv, 48 db at 25 wv. Balanced input for ex-
ternal 300-ohm antenna. 88-108-mc tuning range,
10.7-mc. Image ratio—45 db, AM suppression 27
db, afc correction factor 100 ke per volt, i.f. rejec-
tion 65 db. Harmonic distortion less than 1%, out-
put 1 volt. output impedence variable from 0 to 800
ohms.—Daystrom Products Corp., PO Box 167, St.
Joseph, Mich.

SPECIAL-DUTY SPEAKER, model SPB-I.
Weatherproof; bell opening screen. Versalock
omnidirectional mounting bracket. Power 25 watts
at voice frequencies, impedance 8 ohms, frequency

response 300-10,000 cycles. Bell diameter 7% in.
6'% in. overall.—Atlas Sound Div., Amegican Trad-
ing & Production Corp., 1419-51 39th St.. Brook-
lyn 18, N. Y.

COLUMNETTE SPEAKER, Realisiic Nova
12. For PA and stereo requiring maximum sound
coverage, minimum number of speaker installa-

et

84

tions. Wide-angle 120° horizonwal radiation, con-
trolled vertical radiation. Five 3 x 5-in. oval speak-
ers mounted in line. Response 170-12,000 cycles;
power rating 15 watts, vertical dispersion under
60°.—Radio Shack Corp., 730 Commonwealth
Ave.. Boston 17, Mass.

LIGHTWEIGHT TURNTARLE, model 66. 2
precision hysteresis synchronous motors on op-
posite sides of deck; suspended on neoprene
seismic platform. Accuracy within 1 rph. rumble

60 db, wow and futter 0.5%. 2 inches including
integrated base. 6 Ib. Integrated viscous-damped
arm or low-dynamic-mass pickup.—Weathers In-
dustries, Div. TelePrompTer Corp., 50 W. 44 St..
New York 36, N. Y.

RECORD CLEANER, Dustar. Reduces elec-
trostatic cnarge on records. removes dirt and grit.

No radioactive materials. Adjustable for any turn-
table.—Grado Labs, Inc., 4614 7th Ave., Brook-
lyn 20, N. Y.

MONO/STEREO CARTRIDGE, iodel 880p.
Long-life unit. Dynamic mass less than 0.5 X10-%
ums, compliance 30 x 104 cm/dyne, channel

separation 30 db, tracking force V4 gram. Range
6-30.000 cycles.—Empire Scicatific Corp.. Garden
City, N. Y.

STEREO TAPE RECORDER, model 1040,
with Harmonizer Magi-Cable for multiple sound-
on-sound recording plus sound-with-sound feature.
Duplicates from one lap€ recorder to another.

Stereo effect from radio or mono phonograph.
Records FM multiplex; 2- and 4-track stero and
mono record/play; dual selli-contained power stereo
amps and built-in extended-range stereo speakers.
—Roberts Electronics, 5920 Bowcroft St., Los
Angeles, Calit.

MULTISOCKET TUBE TESTER, SICO
model 820. Tests more than 850 types, including

WWW.americanradiohistorv.com

Novars. nuvistors, compactrons. 10 and 12-pin
types, plus 0Z4. 4-inch meter. 26 sockets, dual scale
meter, 7 and 9-pin straighteners mounted on panel.
All sections of multi-element tubes tested simul-
taneously, Leakage test circuit shows leakage up
to 5 megohms.—Moss Electronie, Inc., 1849 10th
Ave., New York 34. N. Y.

AUDIO OSCILLATOR, model 95, for serv
icing tone equipment. Frequency range. 600-2.600

cycles. Resetability and frequency drift 0.1% or
less.—Plectron Corp., Overion, Neb.

CRT TESTER-REJUVENATOR, model CR-
60, for black-and-white, color. Checks all tubes for
proportionate screen brightness by qualitative
measurenient of electron beam. Checks cathode

-
and controlling action of first grid. Tests and re-
juvenates color-tube elements (red, green and blue
guns) separately. Other tests: hot cathode and inter-

electrode leakage; shorted elements and actual
leakage; leakage paths or shorts in gun structure,
etc.—Precision Apparatus Co., Inc., 70-31 84th
St.. Glendale 27, N. Y.

FIELD STRENGTH/WATTMETER, model
FSP-3. Portable, fully transistorized. Frequency
§2-220 inc in one range. sensitivity 5 gv minimum
readable signal; 60 uv full scale, sensitivity control
maximum. Input impedance 75 ohms unbalanced,
300 ohms balanced; bandwidth 3 db at 0.5 mc.

Overall accuracy +2 db —1 db over ambient
temperaiure range  0°-120°F. Spurious re-
sponses 80 db down. VSWR more than 1.2 on
100-uzv meter range, more than 1.1 at other ranges.
Percentage modulation measurable in 0-5% and
0-50% rangs. Powered by 8 Mercury penlight cells:
3 hours operation per week for 1 year or 180 hours
continuous operation.—Benco Television Assoc.,
Ltd., Blonder Tongue Labs Inc., 9 Alling St.. New-
ark, N. J.

TRANSISTOR TESTER, ode! 1885. Mea-
sures beta and leakage with 3% accuracy. Pulsed
technique beta test, pulse width continuously var-
iable from 0.1 to 1.66 usec. Pulse repetition rate

RADIO-ELECTRONICS


www.americanradiohistory.com

Check these outstanding features . . .

These two words . . . - PR Saiticn

perhaps more than all A ®* ® !
others, describe the - ."" (O] <k

INTERNATIONAL % s p
MODEL 100 EXECUTIVE f
CITIZENS BAND TRANSCEIVER

- Envestive
Superior performance is the - \ ki i we -
product of efficient design, JR— T W
precision engineering, top quality
components and construction. From interior to the clean attractive lines of its
exterior, the Model 100 gives you that extra measure of reliability.

Crystal filter for minimizing adjacent channel interference. Built-in
calibration circuit ® 12-position crystal controlled transmit
channel selector ® Front panel microphone jack ® Provision for
connecting external speaker and S/meter ® Tunable dual con-
version superheterodyne receiver covering all 23 channels. ® Two
crystal controlled receive positions @ Push-to-talk operation
® Three way power supply for 6/12 vdc and 115 vac ® Five watts
plate input @ Certified tolerance == .005% ® Brown cabinet with
brown and silver panel ® Dimensions: 5% H, x 8% W. x 9 D.

Complete with 1 transmit crystal, 1 receive crystal, new style ceramic microphone and coil cord $199.50

External S/Meter and Speaker

This external S/meter and speaker is the perfect companion for
the Model 100. Constructed with the same clean lines and fine
craftsmanship. Utilizes a high impedance vacuum tube volt
meter circuit. Connects to socket on rear of transceiver. S/meter

reads in three ranges. Complete  with

interconnecting
cable $49.50

The next time you visit your International dealer ask
him for a demonstration of the Model 100 Executive
and the system-engineered accessories. A complete
catalog of International equipment and crystals may
be obtained by writing International Crystal Mfg. Co.

18 NORTH LEE + OKLAHOMA CITY, OKLAHOMA

AUGUST, 1962 85
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60 cycles, duty cycles .006 to 0.1. Tests diodes,
Zener diodes, tunnel diodes, silicon controlled
rectifiers, photodiodes. Collector voltage continu-
ously variable 0-100, to 50 amp current. Base volt-
age continuously variable from 0-10, to 5-amp cyr-
rent. Built-in roll chart lists data for beta and leak-
age tests on 1550 transistors.—RD Instruments,
Div. Hickok Electrical Instrument Co., 10514 Du-
pont Ave., Cleveland 8, Ohio.

3-IN-1 TESTER, model 625 DYNA-TESTER.
Combination tube tester, vom, CRT rejuvenator.
Tube tester checks new and commonly used tubes,
including nuvistors, Novars, 10-pin tubes and 12-
pin compactrons. Checks voltage regulators, thy-
ratrons, auto radio hybrids. European hi-fi tubes,
most industrial types. Checks for shorts, grid emis-
sion, leakage and gas. Adjustable grid-emission
check, sensitivity over 100 megohms. Checks each
section of multi-section tubes separately; checks

tube quality and cathode emission under current
loads simulating actual operating conditions. Vom
ranges: 0-10, 100, 1,000 volts dc; 0-10, 100, 1,000
volts ac; 3-ohm center scale, 1-ohm range. CRT
section tests and rejuvenates picture tubes at cor-
rect filament voltages at 2, 6, 8 volts. Checks for
leakage, shorts, emission. Removes interelement
shorts and leakage. Restores emission and bright-
ness.—B & K Mfg. Co., 1801 W. Belle Plaine,
Chicago 13, Il

SWEEP SIG GEN MARKER ADDER, model
E-410. Sweep frequency coverage in 5 fundamental
output ranges, 3 to 213 mc. Sweep width con-
tinuously variable to 30 mc. Built-in crystal oscilla-

tor supplies fixed frequency markers (4.5-mc crys-
tal included. Built-in agc circuitry, phasing con-
trol, dual attenuator, external marker input jack
for use of external rf generator as marker gen-
erator.—Precision Apparatus Co., Inc., 70-31 84th
St. Glendale 27, N.Y.

MICROMINIATURE LF. TRANSFORM-
ERS. 9/32-in. square, 15/32-in. high. RTC-9262,
input. RTC-9263, interstage. RTC-9264, output. All
455-kc frequency. RTC-9261, matching oscillator,
tuning capacitance 78-110 puf max. Threaded cup
core engages threaded coil support for tuning.—

86

Stancor Electronics, Inc., 3501 W. Addison St.,
Chicago 18, 111.

CAPACITOR TAB ADJUSTER, model ETR-
2968. Slotted end fits over mounting tabs for ease

in removing and installing can type electrolytic
capacitors.—General Electric Co., Dept. B, 3800
N. Milwaukee Ave., Chicago 41, 111.

PIN STRAIGHTENER. Hard plastic disc,
Y4-in. thick x 2-Y2 in. diam., contains straighten-
ing-hole configurations for 7-, 9- and 10-pin mini-

ature tubes, large-circle 9-pin tubes and 12-pin
compactrons.—General Electric Co, Dept. B, 3800
N. Milwaukee Ave., Chicago 41, 11l.

CONTROL AMPLIFIER, model CRA-5. 500-
volt-amp solid-state device switches power to ac or
dc, controls resistive or inductive loads such as
motors, solenoids, clutches, brakes, contacters,
electric heaters, incandescent lamps, etc. Operates
from manufacturer’s static logic elements, or trig-
gered by dc signal source. Supply voltage 25-125

ac, rms; supply transients 400 volts peak, 1-usec
duration. Supply frequency 50-500 cycles, typical.
Load currents: ac—5.0 amps rms, 7.0 amps peak,
continuous; dc—4.7 amps, average, continuous;
surge 25 amps max. Input: signal voltage turn on,
10 vdc; signal current turn on, 5 ma dc max. Maxi-
mum allowable signal voltage 30 dc. Ambient tem-
perature range —60°F to 150°F.—Delco Radio,
General Motors Corp., Kokomo, Ind.
INTERCOM KITS. All-transistor. Built-in ac
power supply. Provision for up to 5 stations. 1-
watt output, separate level controls for talk and

'

,. e ok ‘ J _|I 7
v el
listen. Remotes callable singly. Kir GD-121, master
station; kit GD-131 indoor remote, kit GD-141
outdoor remote.—Heath Co., Benton Harbor,
Mich.
SUPERHET CB TRANSCEIVER, niodel HE-
ISB 8 crystal-controlled transmitting channels.
R — . g
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Tunable over full 23-channel band. 3 watts audio
output, ave, front-panel rf jack. Power input 5
watts to transmitter final amplifier. Controls: 3-
position function switch, planetary vernier tuning,
variable noise limiter. Output impedance matches
52- and 72-ohm antennas with coax connector.
Built-in PM speaker, input jack for crystal or
ceramic mike. Power receptacle for 117-volt ac
line, connection for 6- or 12-vdc external power
supply. Supplied with channel-9 transmitting crys-
tal ceramic microphone and mounting brackets.—
Lafayette Radio Electronics Corp., 111 Jericho
Turnpike, Syosset, N. Y.

BASIC COMMUNICATION KITS for in-
struction in communication techniques. Assembly
instructions, communication experiments, descrip-
tion of components and functions. Starter Kir: 2

mikes, 2 héadphones, all components to build 2
power supplies, 2 control boxes, 2 transistorized
speech amplifiers and transistorized voltmeter. 2
Add-On Kits may be purchased separately.—Sci-
entific Development Corp., 372 Main St.,, Water-
town, Mass.

CB PHONE PATCH, Auto-Patch. Connects
phone line to CB system. Fully automatic. Push-

o
vasee wisrrenss St 1000 cvlifecerr

a% “gpri-paTel
. A

to-talk switch transfers phone-line connection. Gain
control on rear apron, plus cable jacks for micro-
phone, speaker and phone line.—Stoner Electronics,
Baseline and Hellman, Alta Loma, Calif.

MOBILE CERAMIC MIKE for CB and other
applications. Hand-held. Push-button operation.

o

Shielded against pickup from stray fields. Output
—52 db below 1 volt/dyne/cm? Ceramic element
withstands temperatures —40°F to +300°F.—
Astatic Corp., 250 Harbor St., Conneaut, Ohio
RADIATOR PA SPEAKER, model LR 7.
Nine 5 x 7-in loudspeakers, 2 vhf drivers. Response
100-20,000 cycles. Diffraction horn on driver elimi-
nates beaming of high frequencies. Full half-

section crossover at 3,500 cycles. Horizontal
coverage 160°, vertical coverage 45°. Power han-
dling capacity 50 watts, impedance 8 ohms. Uni~
versal mounting brackets. 60 x 11 x 14 ins.—
Electro-Voice, Inc., Buchanan, Mich.

2-WAY PA SPEAKER, [/I-8. Frequency

RADIO-ELECTRONICS
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New Heavy Duty
RFI Suppression Kit
For Mobile Rodio

ADIO HAMS, fleet owners,
and CB operators can now
enjoy clearer, more readable,

less tiring mobile communications
at longer effective ranges.

Sprague’s new Type SK-1 SUP-
PRESSIKIT provides effective R-F
Interference suppression—at moder-
atecost—upthrough 400 megacycles.
Designed for easy installation on
automobile, truck, or boat engines
with either 6-volt or 12-volt genera-
tors, the Suppressikit makes possible
high frequency interference control
by means of Sprague’s new, ex-
tended range, Thru-pass®” capacitors.

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

The generator capacitor is a
heavy-duty unit rated at 60 amperes,
and will operate at temperatures to
125°C (257°F). This means you’ll
have no trouble with an SK-1 in-
stallation in the terrific temperatures
found “‘under the hood” on a hot
summer’s day. There’s no chance of
generator failures from capacitor
“short outs,” as with general pur-
pose capacitors. The Thru-pass
capacitors for use on voltage regu-
lators are also rated at a full 60
amperes,

The Deluxe Suppressikit is fur-
nished complecte with an 8-foot
shielded lead on the generator ca-
pacitor which can be trimmed to
necessary length for any car or small
truck, preventing R-F radiation from
armature and field leads.

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

For additional information on the
Type SK-1 Suppressikit, see your
Sprague Electronic Parts Distributor.

€5-341 R2
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Sprague TWIST-LOK® Capacitors give yéu

2 tremendous

advantages over

all other twist-prong electrolytics

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

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

over

Compare internal construction

TWIST~PRONG

{a—~ANODE TERMINAL TWIST-PRONG

)| CATHODE TaB BREAKS

THIS POINT

ORDINARY ELECTROLYTIC CAPACITOR

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

WORLD'S LARGEST

Exclusive, improved
cover design for

greater dependability
Type TVL Twist-Lok Capaci-
tors are now more depend-
able than ever! Sprague's
new cover design provides
a truly leak-proof seal and

permits capacitors to with-
stand higher ripple currents.

of TWIST-LOK to ordinary ’Lytic!

TWIST-PRONG

ANDDE TaB

CATHODE TAB WELOED
70 TWIST - PRONGS

TIGHTLY-COMPRESSED

IMPRO‘éED CAPACITOR
= SEAL. LIMINATES

(LECTRO

REDUCES POSSIBILIW
OF INT

PRESSURE
"BLOW-OUTS”

ALUMINUM CaN

CAPACITOR SECTION.

’\__,-——\,—-I-L\E
SPRAGUE TWIST-LO}gp ELECTROLYTIC CAPACITOR

SPRAGUE

vUBPIRO00000000 0000000

THE MARK OF RELIABILITY

So—

MANUFACTURER OF CAPACITORS

www.americanradiohistorv.com
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response 300-10,000 cycles; power rating 15 walts;
impedance 8 ohms. Dispersion 110°, sound pres-
sure level 119 db; mike sensitivity —27 dm. 15%
x 64 in.—University Loudspeakers, Inc., 80 S.
Keusico Ave., White Plains, N.Y.

MULTIPLEX RECEIVER, model MX-7. FM
multiplex stereo tuner. AM tuner, Master Control
30-waltt stereo amplifier. Multiplex demodulation
system, FM tuner with nuvistor rf amplifier tuner,
temperature-sensitive line-current limiting resistor.

Hen -lt.llv-_hi“lnl|!

Q22000e 3

Master Control: touch lever controls, dual volume
controls, bass and treble controls; preset on-oft
functions, afc, tape input and monitor, phono in-
put, impedance matching, auxiliary input, optional
remote unit.—RCA Electron Tube Div., Merchan-
dizing Dept. Harrison, N. J.

STEREQ MULTIPLEX RECEIVER, model
TA 3000X. Audio section: music power output 15
watts per channel; response =1 db 15-70.000 cycles
at normatl listening level. Input sensitivities: phono
low, 2.0 mv; phono high, 115 mv; tuner, 125 mv.
FM section: Sensitivity 3.2 uv IHFM, 0.95 uv for
20-db quieting; image rejection 50 db; response

=1 db 10-35,000 cycles. Multiplex adapter fre-
quency response =1 db 15-15.000 cycles. Distortion
unmeasurable at 30% modulation, less than 0.1%
at 100% modulation. Hum 60 db below 100%
modulation. Output level 1 volt at 100% modula-
tion. AM section: Sensitivity 80 uv per meter,
terminal sensitivity 7 mv. Selectivity: 10-kc band-
width, 6 db down. Image rejection 40 db. Distor-
tion 1% harmonic. Response =+2.5 db 20-5.000
cycles. Hum 45 db below 80% modulation.—Har-
man-Kardon, Inc., Ames Court, Plainview, N. Y.

FM STEREO TUNER, rmode! 4310. Built-in
electronic brain senses FM multiplex broadcast,
switches to stereo operation automatically. 10
front-panel controls. seperate level controls. sep-

interstation noise-

Automatic
suppressor, 22 tubes. cascode front end. 1HFM
sensitivity 1.9 uv; capture ratio 2.2 db; signal-to-
noise ratio 60 db; harmonic distortion 0.5%; fre-
quency response 30-15.000 cycles =1 db; selectivity

arate VU meters.

50 db. Rack-mounted model available.—H. H.
Scott Inc., Dept. P, 111 Powdermill Rd., Maynard,
Mass.

ANTENNA SPLITTER, model TX-FM. Per-
mits reception from common antenna for both TV
and FM sets. Separates FM from TV frequencies,
filters FM (88-108 mc) through to FM set. Used
with ordinary broad-band viif TV antenna. Placed

38

anywhere between antenna down lead and FM set.
~—Jerrold Electronics Corp., 15th & Lehigh Ave,,
Philadelphia 32, Pa.

INDOOR TV ANTENNAS. Jet series: model
TA707, aluminum dipole; TA720 brass; TA880

noook
TV ANTENNA

Aty ELECTRONIC

SWITCH
¥ FRoon Ty
... ... ANTEHNA
SEime [ gt
-——
.
R

chrome. Asiro-Jet series: model TA900 aluminum
dipole; TA4990 brass. Both with electronic channel-
selector switch and phasing stub. Packed in full-
color poly bags.—JFD Elcctronics, 6101 16th Ave.,
Brooklyn4, N. Y

All specifications are from
manufacturers’ data

NEW BUSINESS GETTERS

NEW LITERATURE

Any or all of these catalogs, bulletins, or
periodicals are available to you on request
direct to the manufacturers, whose addresses are
listed at the end of each item. Use your letter-
head—do not use postcards. To facilitate identi-
fication, mention the issue and page of RADIO-
ELECTRONICS on whicn the item appears.
UNLESS OTHERWISE STATED, ALL ITEMS ARE
GRATIS. ALL LITERATURE OFFERS ARE VOID
AFTER SIX MONTHS.

STYLUS/CARTRIDGE DISPLAYS. Point-
of-purchase materials include “‘window-blind®”’ wall
charts, cartridge dispensers, storage bins in 2

sizes, mobiles, wall banners and plastic tray mer-
chandisers.—Electro-Voice, Ine. Buchanan, Mich.

INDUSTRIAL BATTERY SELECTOR elim-
inates look-up time. Gives battery class, type

M‘;’;ﬁ

wissx
wirbsas

k]

K

Lelie

number, dimensions. weight terminal connections,
plus number of service hours tor 3 current drains
and end-point voltages.—RCA, Electron Tube Div.,
Harrison, N. J.

ELECTRONIC PARTS—more than 50.000
items trom 260 manufacturers—offered in 337-page
1962 Electronic Buyers Guide. Complete specs.
many illustrations.—Arrow Electronics, Inc., 525
Jericho Turnpike, Mineola, L. I, N. Y

WWW. americanradiohistorv.com

ELECTRONIC PRODUCTS displayed in 180-
page Caralog FR-61-GED. Includes chemical equip-
ment, knobs and resistors, test instruments, com-
munications and CB products. TV antennas and
hardware, audip equipment, mikes and mike ac-
cessories. Many photos, complete specs.—GC
Electronics, 400 S. Wyman St., Rockford, Il

SILICON TRANSISTORS, p-n-p fusion alloy,
detailed in 28-page Designers Handbook. Describes
types 2N327A-2N329A, 2N1034-2N1037, 2N1275,
2N1263. 2N1654-2N1656. Fifty graphs and curves
show breakdown voltages, large signal characteris-
tics, transconductance values, collector and emit-
ter voltages, noise figures, collector capacitance
and switching times. Write on business letterhead.
—Raytheon Co,, Semiconductor Div., 900 Chelms-
ford St., Lowell, Mass.

RIGID PLASTIC BOXES, approximately 200
assorted sizes and shapes, pictured in 19-page
Prestige Plastic Showcase Packaging.—Bradley In-
dustries, Inc., 1650-57 N. Damen Ave., Chicago 47,
m

ELECTRON TUBES, 33-page catalog. is ref-
erence guide for design and replacement. Contains
numerical index plus full specs on manufacturer’s
complete tube line. Requests on company letter-
head honored free of charge. others 50¢.—Amper-
ex Electronic Corp., Advertising Dept., 230 Duffy
Ave., Hicksville, N. Y.

SPRAY PAINTS AND COATINGS, with 64
color chips, offered in 16-page buying guide. Pic-
tured and described are manufacturer’s aerosol
finishes, protective coatings. cleaners and indus-
trial lubricants. New products include heat-resist-
ant engine enamel sprays, silicone mold release
and electric motor cleaner.—Krylon, Ine., Norris-
town, Pa.

INSTRUMENT RECTIFIERS described in 4-
page leaflet. Multicolor chart shown manufactur-
er’s color code; details on standard types given in
spec chart with illustrations.—Conant Labs, Box
3997, Bethany Station; Lincoln 5. Neb.

INDUSTRIAL DISTRIBUTOR COMPO-
NENTS shown in new 19-page illustrated catalog.
Entire precision potentiometer line listed. including
upgraded industrial potentiometers. precision de-
posited carbon resistors, vitreous enameled resistor
and military type resistance devices. Complete
specs, many graphs and photos.—Clarostat Manu-
facturing Co., Inc., Distributor Sales Div., Dover,
N. H.

ELECTRONIC COMPONENTS presented in
32-page Caralog 62. Products include sockets and
shields, plugs and connectors. terminal Strips, tip-
jacks, binding posts. TV accessories and others.
Cross-index, many photos.—Eby Sales Co., 148-05
Archer Ave., Jamaica 35, N. Y.

METAL FILM RESISTORS offered in 2-color
brochure. Contains specs, performance character-
istics, complete curves, application data. charts
and photos.—Daven, Div. General Mills Inc., Liv-
ingston, N. J.

DYNAMIC HEADPHONES, stereo and mono,
described in 4-page illustrated brochure. Includes
19 models, plus replacement parts and micro-
phones.—Permoflux, PO Box 1449, Glendale,
Calif.

TONE MULTIPLEX BROCHURE. CT-42. 16
illustrated pages describe manufacturer’s new
solid-state tone multiplex equipment. Detailed data
on equipment applications, frequency allocations,
component diagrams, transmitter and receiver op-
tions plus complete system specifications.—RCA,
Microwave Dept., Bldg. 15-4. Camden 2, N. J.

HEAT SINKS explained in 4-page Technical
Application Data leatlet TA-201.—Thermalloy Co.,
4417 N. Central Expressway, Dallas 5, Tex.

BARRY’S GREEN SHEET, Summer Edition,
features electronic tubes. semiconductors, trans-
tormers, chokes, meters. wire. test equipment, in-
dustrial equipment. 45-page illustrated brochure
includes many hard-to-find items.—Barry Elec-
tronies Corp., 512 Broadway, New York 12, N. Y.
25¢.

CONTROLLED POWER PRODUCTS de-
scribed and illustrated in 32-page 1962 Power Sup-
ply Catalog. Over 40 new models.—Raytheon Co.,
Sorensen Products, Richards Ave., So. Norwalk,
Conn.

ELECTRONIC PARTS covered in revised 94-
page Catalog AD-3964. Sections include: capaci-
tors; resistors and rc networks; antennas and an-
tenna accessories, auto radio. antennas and ac-
cessories;, fuses, switches. lamps and controls;
rectifiers, diodes and transistors, plus cross-refer-
ence guide. Covers 55.000 paris.—Philco Corp.,
Consumer Products Div.. Tioga and C Sts., Phil-
adelphia 34, Pa. END
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To help you get ahead and stay ahead in the competitive servicing field
WE INVITE YOU TO

Choose Any

IMPORTANT SERVICING BOOKS

(value up to $10.35) $
FOR ONLY 00
with membership in the
G/L Technician’s Book Club

The Gernsback Library Service Tech- These are just a sample of the scores of
nician’s Book Club was designed to help you  top-notch electronics books—from' leading
get ahead faster by providing a steady, ex-  publishers—that can be yours at savings (up
pert source of vital, up-to-the-minute elec- t0 27%!) as a member of the G/L Tech-

. B . o8 O
tronics servicing know-how—ar a price you  hician’s Book Club. . )
can afford! Every month, you will receive a brochure

To introduce you to this club, we invite
you to choose any 3 of the fact-packed books
on this page—values up to $10.35—for only
$2.00. But please act quickly. Quantities are
limited. First come first served!

Nowhere else can you find so many tips,
short-cuts, and time-saving techniques at
such low cost or find theory and funda-
mentals explained so clearly by top-notch
technical writers—put it to work immedi-
ately! Gain a reputation as the most reliable
service technician in your area—and make
the money that goes with the reputation!

MONEY-MAKING SERVICING KNOW-
HOW AT YOUR FINGERTIPS WHEN-
EVER,WHEREVER YOU NEED IT MOST!

describing a large assortment of the best
electronic books. You needn’t purchase a
book each month—nor any particular book
any month. Your only obligation as a mem-
ber is to buy as few as 4 books within the
next 12 months. You may cancel anytime
thereafter.

Now-—start moving ahead faster. Choose
the 3 books you want for only $2.00 with
membership. If you don’t agree that they're
worth their weight in tax deductions*,
return them within 10 days and owe nothing.
Mail coupon today to Gernsback Library,
Inc.,, Dept. 22B, 154 West 14th St., New
York 11, N. Y. Send no money now, unless
you wish.

*Books purchased for professional purposes are
tax deductible,

-——-—---——_--1

========m=m====Choose the 3 books you wantbelow for only $2.00 = m = e e = = = = gy

[ RAPID TV REPAIR. By G.
Warren Heath—Lists hundreds of
tough TV problems alphabetically
for quick and easy reference. Tells
how to find'em and fix’em in min-
utes. Save servicing time with
troubleshooting charts.

[J THE VTVM. By Rhys Samuel—
Teils how the VTVM works., de-
scribes meter scales. probes, align-
ment, servicing. Offers dozens of
new ideas on using the VTVM,

[J] TV & RADIO TUBE TROU-
BLES. By Sol Heller—This new sure-
tire symptom analysis method helps
you trace any TV tube trouble 1o
the source in minutes. A greal serv-
icing time saver.

[] PRACTICAL AUTO RADIO
SERVICE. By Jack Greenfield-
Covers transistor, hybrid FM and
AM models. Compares auto with
home radio servicing. Covers re-
moval. installation, troubleshooting.
power supplies. interference, sup-
pression. tuner theory. etc.

1] FUNDAMENTALS OF SEMI-
CONDUCTORS. By M. G. Scroggie
—Thorough rundown on theory and.
practical applications of all kinds of

semiconductors —transistors, diodes,
photocells, solar generators, Hall
ctfect devices. and others. Applica-
tion of principles in practical devices.
1 SERVIUING TRANSISTOR
RADIOS. By lLeonard D’Airo—!Ins
and outs of the specialized knowl-
edge needed to handle these tricky
seis. Theory. instruments to use. pit-
falls to avoid. alignment, hints on
how (o handle transistors.

[ RAPID RADIO REPAIR. By G.
Warren Heath—An alphabetized *‘in-
stant’ guide 10 finding tough troubles
in FM, transistor, hybrid auto sets
and other modern receivers.

[] SERVICING COLOR TV. By
Robert G. Middleton—Get ready for
the color breakthrough! This book
answers all your questions about
chroma circuits. matrix testing, the
flyback system test equipment. Con-
tains numerous troubleshooting
charts.

[] HOW TO GET THE MOST OUT
OF YOUR VOM. By Tom Jaski—
Get more mileage out of this ver-
satile jnstrument. How to choose,
build, work with and extend the use
of the YOM.

TECHNICIAN’S BOOK CLUB
Gernsback Library Dept. 82A
154 West 14th Street, New York 11, N. Y.

ONLY 3 BOCKS TO A MEMBER PLEASE

Enroll me as a member of the G/L Technician's Book Club. Start 1
my membership with the 3 books I've checked at the left for only
$2.24 (including postage). Each month send me a brochure describ-
ing the current selections which | may purchase at special discount 1
prices if [ wish. I understand that my only obligation is 10 purchase
just 4 additional books within the next 12 months, and that I may l
cancel anytime 1hereafter. I aso understand that 1 may cancel l
immediately, simply by returning these first 3 books within 10 days. i

THIS OFFER GOGD IN U.S.A. & CANADA ONLY

O BILL ME O PAYMENT ENCLOSED
NAME

|
|
ADDRESS i
I

CITY. ZONE STATE

-

L——————————_——————————-——————————————————4
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A

LECTRON

UDI

O

OSCILLATOR

The first moderately
priced accurate
source of audio
frequencies from
600 to 2600 cps.
designed for servic-
ing tone equipment.
It’s lightweight yet
sturdy and compact.

Resetability and frequency drift guaranieeo’ 0.7% or /ess

* HIGH STABILITY « CONSTANT OUTPUT « LOW DISTORTION
¢ HIGH RESOLUTION e INDIVIDUAL BAND CALIBRATION

Other products from Plectron include:

Tone alerting systems—for dependable split-second tone and voice messages;
fully automatic tone generators; tone adapters—for use with 2-way radio
communication receivers; medical power amplifiers; and face shields—

for positive protection « « & fully unrestricted vision.

Write for detailed information on
PROGRESSIVE PRODUCTS BY PLECTRON

Designed and Manufactured by

PPLECTRON CORPORATION

Overton, Nebraska

NEW STEREO
HEADPHONE CORDS

10FJ84 Connected to
a Stereo Headphone

molded

Switchcraft’s low cost, lightweight,
stereo headphone cord assembly.
Recommended for replacement on most Stereo
Headphones; a direct replacement for Jensen
HS-10 and Knight KN-840. Standard 3-conduc-
tor Phone Plug jo siripped and tinned leads.
Part No. 10FJ84, 5’ cable—U.S.A. List
Price $2.95.

NEW MONAURAL HEADPHONE CORDS
Replacement use on most monaural head-
phones. Direct replacement on Brush BA-200,
BA-205 and BA-206 headphones and RCA
M1-38107B. Paralle]l wired. Part No. 05KF88,
3’ cable—U.S.A. List Price $3.00.

Part No. 05KJ88, 5' cable—U.S.A. List
Price $3.20.

Contact your dealer or write us for
name of dealer nearest you.

SMATUOALWRN TS

5579 N. Elston Ave.. Chicago 30, .
Canadian Rep.: Atlas Radie Corp., Ltd.,
50 Winggold Ave., Toronto, Ontario

90

110 VOLT
A.C. OUTLET?
IN CAR, BOAT or TRUCK,

YOU HAVE IT WITH A

POWER
CONVERTER

60
cycle A.C. from your 6 or 12 volt

Actually gives you 110 volt,

D.C. battery! Plug converter into

cigarette lighter, and operate
lights, electric shavers, record
players, electric tools, portable

TV, radios, testing equipment, etc.

3127

or Write:

Models from 15 to 300
watts, priced as low as

See. Your Electronic Parts Jobber,

TERADO CORPORATION

1055 Raymond Ave., St. Paul 8, Minnesota
‘ In Canada: ATLAS RADIO CORP. LTD.—Toronto, Ont.

WWW.americanradiohistorv.com

Encapsulating Electrolytic
Capacitors

Next time you build an experi-
mental transistor circuit with those little

| metal-cased electrolytics, use some Al-

phex shrinkable tubing to insulate them
Slip a piece of tubing a little bit longer
than the capacitor over the unit. Then
shrink it down to a tight fit with heat
from your soldering iron or over a can-
dle flame. Once it’s shrunk down, it
won’t slip off like an ordinary piece of
spaghetti.—Warren Roy

Taped Handle Reduces
Tap Breakage

The T-handle of a tap wrench will
often slip off center and ullow too much
pressure to be applied to one side of the
tap. Having the handle slip off center

this way sometimes causes the tap to
break. Save taps, time and temper by
first centering the handle, then wrapping
electrician’s plastic tape around 1t as
shown.—Scott Mock

Measure Nuts and Bolts
With a Soldering Aid

Most TV shops have a large box
full of wunassorted hardware—nuts,
bolts, clips, etc. A technician usually
spends a lot of time finding matching
screws and nuts from this selection.

SOLDERING AID
CALIBRATED TIP

)i

RADIO-ELECTRONICS
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With my simple gage it is easy to
size up a nut or screw. The gage is
made in a few minutes from a Hytron
soldering aid by sliding different
(known) size nuts onto the slim pointed
end of the tool. The spot where each
nut is stopped is carefully marked with
an engraving tool or scriber, or by other
means.

Nuts are picked up with the tip of
the calibrated tool. Let the nut slide
down the tool until it stops. If it’s the
wrong size, it is dumped in less time
than it takes to look at a nut and decide
whether to try it. A screw can be gaged
by holding it in front of the tool.

There are some variations due to
different threads and wear, but overall
it is surprisingly accurate. If you have
ever been frustrated by nut hunting in
the junk box, here is the answer.—
Leonard Prince

Spray-Can Safety

Accidental pressure on a spray can
may make a mess in the caddy. To pre-
vent this, save the protective cap. Care-
fully mark the location of the spray
tube and make a small hole with a scribe
or icepick. Enlarge the hole with a ta-
pered rod or punch. This will make a hole
with all the rough edges on the inside.

When storing, the spray tube does not
have to be removed. It protrudes through
the hole.

If you punch or ream a hole in the
top of the protective cap and cover the
sharp edges with a grommet, the top
need not be removed at all.—Elmer Carl-
son

Electric Drill Cuts
Control Shafts

The next time you have to cut a
volume control or rotary switch shaft,
try this time- and labor-saving method.
Chuck the end of the shaft in an electric
drill, hold the drill steady, and hold a
hacksaw against the shaft at the point
where you want it cut. A small notch cut
into the shaft at the point of the cut
sometimes facilitates starting. In addi-
tion to the time and work saved, the
shaft comes out neater, with the burr in
the center instead of the outside. This
makes the knob fit straighter. Vibration
has not damaged a single switch or con-
trol out of about 75 that were cut this
way. This method also works well for
bolts, as the threads are not damaged.
—Matthew Fichtenbaum
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Build the finest professional
B color TV Set ever designed

This Color TV Kit is designed around the most expensive, thor-
oughly engineered and newest RCA Tv Color Receiver.

Transvision has added improvements, features, and heavy-duty
parts to this RCA licensed receiver in order to accommodate
those who seek better quality than is commercially available.

WITH or WITHOUT REMOTE CONTROL
All critical circuitry is wired, aligned, and pre-tested by RCA.

Anyone Can Assemble—No Special Knowledge Required
Buy Assembly Manual and See Easy, Complete Instructions.

Exclusive Features: All controls are mounted separately
from chassis for flexibility in custom installation. . . .
Only the finest quality oversized, extra heavy-duty
parts are used for long, trouble-free use, and they are
FULLY GUARANTEED for ONE FULL YEAR.
The 21" Color Tube is RCA’s newest and best tube. The
safety glass is bonded to the tube face to reduce re-
flections and eliminate dust accumulation. . .. NEVER
OBSOLETE—Your Transvision TV Color Kit is al-
ways up-to-date because circuit improvements in Kit
form are passed on to the Kit builder as they occur.

Buy on Installment Plan. PAY AS YOU WIRE: $50 gets you started
on this fascinating TV Color Kit project.

CHOICE OF MODELS:
o With Hi-Fidelity Sound System, complete
with Color Tube .........cvvvenivnnnennn.. $439.00.
o With Special Circuit (no audio) for connecting
into your Hi-Fi System, complete with Color Tube . .. .$419.00.
o Remote Control optional . ... ,......... $60.00 additional.

Manual, 5o that you can see how easy it s to build ana Also available as' WIRED CHASSIS . . . Full line of Cabinets.

service the Transvision TV Color Kit. Cost of manual e START NOW — MAIL THIS COUPON summ s

refundable upon purchase of Kit. i : [ Send FREE Catalog. on Color TV Kits... (J | enclose $5 1ori

Assembly Manual, refundable on purchase of TV Color Kit.

]

W ') : (] Icenclose $50 for Starting Package on pay-as-you-wire plan. :
{ Complete Kits range from $409 to $499) Dept. REC-8

ELECTRONICS, Inc. | P IECE

i Name. []

1

1

1

1

“Detuxe” Color Chassis ‘with controls
mounted on panel in a vertical position.

PR
Custom wall installation of “DeLuxe” Color Chassis
with horizontal controls separated from chassis.

“LEARN AS YDU BUILD: Learn Color TV Theory, Practice.
and Servicing. Complete course of study available for
use in conjunction with the Kit—no technical back-
ground required to understand it.

INSTRUCTION MANUAL: Send $5 for complete Assembly

Grey Oaks Avenue, Yonkers, N. Y. Dept. REC-8 :Address
Telephone: (914) YOnkers 5-6900

: City. Zone State

ASK ABOUT Group SUBSCRIPTION RATES * {:0I[VEIR{q {1}

FREE Catalog

i+ OF THE WORLD’S FINEST

SCIENCE
MATH

ENGINEERING &nmn:! i

27 or 36 MOS.
7 = a

] AR M

B.S. degree—36 mos. e B.E. degree—27 mos,

Accelerated year-round program prepares for early em-
ployment in fields of Science and Engineering. Regular
4-year program for B.S. Degree completed in 36 months

| special engineering degree program in 27. Classes start
Sentember, fanuvary, March. June, July. Quality education.
Graduates emploved from coast to coast. Government ap-
proved for veteran training. Students from 50 states, 40
countries. 20 huildings; dorms, gym. Campus. Save time
and money. Earn board. Write for catalog.
1782 E. Washington Boulvard, Fort Wayne 2, Indiana

X ELECTRONIC GOV'T
,’SURPI.US BARGAINS

HUNDREDS OF TOP QUALITY
ITEMS— Receivers, Transmitters, Mi-
crophones, Inverters, Power Supplies,
Meters, P’hones, Antennas, Indicators,
Filters, Transformers, Amplifiers,
Headsets, Converters, Contrel Boxes,
Dynamotors, Test Equipment, Motors,
Blowers, Cable, Keyers, Chokes, Hand-
sets, Switches, etc., ete. Send for Free
Catalog—Dept. RE

FAIR BADIO SALES

s
An-n L

| INDIANA TECHNICAL COLLEGE

91

2133 ELIDA RD. - Box 1105 « LIMA, OHIO
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NEW SAMS BOOKS

Modern Communications Course, Vol. 1

This first volume in a
complete new course on
communications technology, is en-
titled Radio-Frequency Systems. It
provides a comprehensive understand-
ing of transmitters, describing o rat-
ing principles and practices for Cla;
amplifiers, oscillators, exciters and fre-
quency multipliers, power amplifiers,
antenna systems, and transistor cir-
cuit designs. Experiments at close of each chapter
provide practical knowledge and skill for working
with transmitting equipment. 256 pages, 514 x 5495
814”". Only

Servicing Transistor Radios

4 Timely Volumes Cover-
ing 174 Popular Transistor
Radio Models Produced in
1961-62. SPECIAL OFFER
SAVES YOU $1.85!

Just in time for summer serv-
icing! 4 new volumes of this
popular PRHOTOFACT® Series
{ref‘ularly priced at $2.95
each) at a special money-

saving package price of $9.95.
Complete with famous Standard Notation
Schematics, CircuiTrace®, photos, full serv-
ice data and parts replacement listings for 174
models. Each volume 84 x 11”7, Special offer
for limited time only—order now and save 5995
$1.85. All 4 volumes, only.

ABC's of Citizens Band Radio

All the fundamental information you need about
CB radio: How to get a license; FCC regulations
for CB; how to select equipment; operation and
use; data on antennas and their installation; tuning
the transmitter and receiver; trouble- shootm;z A
cstizlplete introduction to CB. 96 pazes, 5% x 5195

Fundamentals ol Semlconductors

A detailed explanation of solid-state physics with
a minimum of mathematics. Utilizes basic back-
ground material on diode and transistor fundamen-
tals as building blocks for explaining more advanced
developments such as four-layer diodes, photo-
transistors, and parametric amplifiers. Eight com-
p:ehensnve chapters; profusely llf strated. 514 x $295
814", Only. . .

Servicing Electronic Organs

The first really practical book on servicing electronic
organs. Describes typical circuits for each section of
the organ, including tone generators, vibrato and
tremolo. key switches, percussion, sustain, voicing,
amplifiers and power supplies. Specml chapters on
tuning, adjustment and acceqsones A’ **‘must” for
the technician interested in the repair of elec- 5495
tronic organs. 256 pages; 5614 x 814”. Only . ..

ABC’s of Magnetism

Although magnetism is one of the oldest recognized
natural phenomena, new ideas and concepts about
it are still being formulated today. This new book
presents in simple, understandable language the
theory, principles and applications of magnetics,
electromagnetism, induction, and magnetic mate-
rials. A comprehensive introduction to magnet- s] 95
ism for everyone. 96 pages; 54 x 84”. Only

HOWARD W. SAMS & CO., INC.

Order from your Sams Distributor today, or mail
to Haward W. Sams & Co., Inc., Dept. H-22
4300 W. 62nd Street, Indianapolis 6, Ind.

Send me the following books:

[0 Modern Communic. Course, Vol. 1 {MCN-1}

[0 Servicing Transistar Radios, 4 Vols. {TSM.50)

[ ABC's of Citizens Bond Rodio (ACR-1)

O Fundamentals of Modern Semiconductors (FSK.1)
[0 Servicing Electronic Organs {ORG-1)

O ABC's of Magnetism {AOM-1)

Stiani. . Mansaun enclosed. [] Send Free Book List
Nome — —
Address -

Gty __Zone State

IN CANADA: A. C. Simmonds & Sons, Ltd., Toronto 7

h---------------------
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NEWS

NATESA Gets Resignations

According to Home Furnishings
Daily, NATESA (National Alliance of
Television Electronic Service Associa-
tions) has received resignations from
three of its affiliates: the Indianapolis

| Television Technicians Association; the

Television Bureau of Elkhart, Ind., and
the Fort Wayne Electronic Service As-
sociation, Fort Wayne, Ind.

Multiplex Meeting

Philadelphia, Pa.—FM stereo is no
longer a problem to technician members
of TSA-Delaware Valley. They at-
tended a technical meeting conducted
by E. J. Kob, Zenith’s stereo and FM
technical training specialist. The meet-
ing was co-sponsored by the association
and Pierce-Phelps.

Election Up North
Detroit, Mich.—TSA Hall was the
site. The event was the TSA-Michigan
annual election of officers. Those elect-
ed: Edward J. Brown, president; Charles
Nutting, vice president; John Kippinger,
secretary; Michael Dallen, treasurer.

Servicing Practices

St. Louis, Mo—Use of instru-

| ments in troubleshooting color-TV was

| Ambassador-Kingsway

the subject of the technical session held
for members of TESA-St Louis at the
Hotel.  The
meeting was sponsored by Olive Elec-
tronics and the Hickok Electrical Instru-
ment Co. Thomas Clements of Hickok
conducted the meeting and demon-
strated servicing practices. He followed
up with a discussion on color TV.

TSA-Seattle Elects

Seartle, Wash.—After a week’s de-
lay (bad weather), the annual election
was held. Results showed that the new
president was Paul Messer; vice presi-
dent, Clyde Ellis; secretary, Clinton
Cox; treasurer, Hal Hjelte; and new to
the board of trustees Connie Jenkins
Ronald Jin and Raymond Howard.
Holdover trustees are Art Kessler, Har-
old Hart and Enos Rice.

California News Front

Tulare—New addition to the Cali-
fornia State Electronics Association has
been chartered. President of the new
Tularie chapter is George Morgan.

| (Welcome from us too.—Editor)

San Diego—Local CSEA chapter

wWwWw.americanradiohistorv.com

reports its color course highly success-
ful with 2 TV stations and 65 shops
represented. Moreover, 104 technicians
attended the course.

CSEA-Pasadena Meets

Pasadena, Calif.—Dinner and
meeting were at the Westward Ho, but
the subject was a travel film of the Far
East (Japan). A business meeting held
later in the month for members of the
Pasadena area chapter of the California
State Electronics Association featured a
talk on servicing tape recorders. It was
presented by Vic Short, service mana-
ger for Roberts Tape Recorders.

Color Troubleshooting Class

Buffalo, N. Y.—TESA-Buffalo in-
vited all members to a color class at the
Continental Inn. Subjects included
troubleshooting color TV, shortcuts in
servicing color, interpretation of scope
patterns, practical demonstration in
equipment use, what equipment is really
needed. Free schematics of all new color
sets were handed out to all who at-
tended. The “instructors” were Carl
Meyer, A to Z TV, and Pete Milose-
vich, Hallmark TV. As expected, it was
a big success with members calling for
more of the same in the future.

(We welcome TESA-Buffalo’s pub-
lication to the technician’s reading list.
TESA Vision s a lively, attractive is-
sue every month.—Editor)

Two Sets Mean
Double Business

Remember the promotion of not
too long ago when certain auto manu-
facturers came out with the slogan,
“Two cars for every garage?”’, one for
him and one for her. Then there is the
telephone company which has the well-
known record of promoting the exten-
sion phone idea. We could take a hint
from these extremely successful promo-
tion schemes.

Most readers are primarily inter-
ested in service with sales as a sideline.
Here is a chance to kill two birds with
one stone. First, sell the second set,
then service it. Generally, a second set
is not a new one. Most people will settle
for a good rebuilt one, and most of
them will prefer to buy it from a service
dealer to whom they have been going
for regular service.

Theoretically, here is a way to
double your service business. This sort
of a promotion should be going on con-
stantly in one’s operation. The average
customer, thereby, will be made to at
least think of owning a second set. And
when he does buy, you have, in effect,
added another customer to your list.—
Bob Ebel in The Supreme Effort, TESA-
Kansas City, Mo. END

RADIO-ELECTRONICS
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TO MAKE THESE SPEAKERS SOUND BETTER THAN EVER!

simply say Delco

You've always been able toinstall Delco Auto Radio Speakers
with complete confidence in their quality. Now you can sell
this popular line at competitive prices as well!

And Delco hasn't sacrificed a single one of these out-
standing features: Highest sensitivity for greater range of
distortion-free sound from precision-engineered magnetic
circuits « Extra-efficient, premium grade Alnico-¥ magnets
« Continuous life testing program to assure dependable

performance under the most severe climatic conditions.

There's news in Delco packaging, teo. Your choice 6 x 9's
in new bulk-packs, 20 speakers to & carton, or individually
boxed speakers if you like, Now that you can sell top quality
Delco Auto Radio Speakers at new, competitive prices, better
stock up and start cashing in! Call your supplier and—simply
say Delco. Delco Radio Service Parts are
distributed nationally through Umnidited Delco.

DELCO RADIOQ, Division of General Motors, Kokomo, Indiana

wwWWw.americanradiohistorv.com
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Learn Electronics

Fast and Right...

AT SENSIBLE PRICES!

COMPLETE
BASIC TRAINING
B, L, nderstand it?

rx ELECT’“C'TY 1
Py

These two big, down-to-
earth manuals help you
train for a well paid career
in ANY phase of Tele-
vision, Radio, communica-
tions, hi-fi, industrial
electronics, etc.— at only
a small fraction of what
you might expect to pay

for such clear, complete
training.

First, the 396- page
BASIC  ELECTRICITY

Manual gives you a full
working knowledge of the
electrical theories, prin-
ciples, components, instru-
ments, measurements, etc.
on which all Electronics is
based. Then, the 402-page
BASIC ELECTRONICS
Manual teaches you just
how these are applied.

Set-up diagrams, practical
probiem solutions, and
over 700 pictures in the
two manuals help make
everything perfectly clear.
Complicated electronic de-
vices are vastly simplified
by dividing them into
easily understandable

The most importang
training of all=
BECAUSE

B 3
{T’S BASIC! groups. Nothing is omitted

or condensed. Backed
with this basic training you’ll deal with circuits,
components or equipment, and approach technical
problems with a firm background of understanding.

BASIC ELECTRICITY—  ©is Sofinoee e
underlying elec-

trical principles and their apphcauons Includes
details on currents; circuits; electro-magnetism;
phase relations; instrumentation; measurements;
power factor; components; motors batteries;
lubes; transistors; amplifiers oscmators, sound re-
production and dozens more. Price only $7.50
separately—or see money-saving offer in coupon.
Just out! This 402-

BASIC ELECTRONICS— lust out: This 402-

vides a clear, complete understanding of electronic
components of all sorts and how they work; basic
circuits and how and why they are used; electronic
applications in both communications dnd industry
and hundreds of related subjects. A “must” for
those who want to really get ahead in the fast-
growing electronics field! Price $7.75.

r====STUDY 10 DAYS FREE!-v.--

¥ pepartment RE-82 623900 I
% Holt, Rinehart and Winston, Inc 1
8 P. 0. Box 2334, Grand Central Station ]
§ New York 17, New York [
I Qend following manuals for 10-day FREE EX- 8
§ AMINATION. will then promptly remit price I
§ indicated (plus posiage) or return hooks nostpaid I
8§ and owe nothing. 1
8 [JBASIC ELECTRICITY ] BASIC ELECTRONICS 1
1 (price 57.50) e $7.75) ]
] 708859 No. 709378 ]
§ 1
3 [ | MONEY-SAVING COMBINATION 1
I Both manuals at only $13.50 for the two. (You save I
4 $L.75). No. 709493 [
8 SAVE: Send money with order and we pay postage. ]
B Same t0-day return privilege with money promptiy B
B refunded. B
[ ] [ ]
BiMa110 e lmreduife oas 3 Ewde S r=rad s +0q7 s g u TR MTNE ]
[} 1
1 [ ]
UYL DS T S R T R P P P e S T = T =
[ ] [ ]
:ilty ZONE, SUBLE  « cpue aa e b euae o gy o vt 4 B bt §oobis :
@ OUTSIDE U.S.A. Add 50¢ to the price of each book; B
8 both for $14.50. Cash with order. ¥

OFFER EXPIRES MARCH 30, (963
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T il
CONDCTORS

PICKINGS WERE SLIM, THOUGH INTER-
esting, this month. We’ve a communica-
tions tube with two frame grids, a line
of Trinistor controlled rectifiers, 13
“universal” semiconductors, and a twin-
triode for mobile communications
gear.

8233

A wide-band high-power minia-
ture pentode with a transconductance of
45,000 wmhos at 50-ma plate current
and a plate dissipation of 10 watts. A
high-power version of the 7788, this
tube uses a frame-grid control grid and
a frame-grid screen. The control-grid
construction gives the high transcon-
ductance and the screen-grid construc-
tion results in a high ratio of plate-to-
screen current.

The Amperex 8233 is designed for
military and industrial applications in
wide-band pulse circuits, microwave
links, radar i.f.’s, video amplifiers and
cathode followers.

Trinistor controlled rectifiers

These units (2N1842 through
2N1848), are medium-power devices.
They will carry a 16-amp rms forward
current. Forward blocking voltage is 25
through 300 volts, depending on the
unit. Repetitive peak reverse voltage is

WwWWW. americanradiohistorv.com

30 to 360. Average forward current is
10 amps at a 180° conducting angle.
One-cycle peak surge current is 125
amps and maximum forward voltage
drop is 2.3 volts peak at a forward cur-
rent of 10 amperes.

Typical applications for these
Westinghouse semiconductors include
light dimmers, heater controls, pulse
generators, frequency changers and
motor controls.

“Universal’’ semiconductors

As an addition to their line of
“universal” replacement parts, G-E has
announced 13 semiconductors, said to
replace several thousand types now in
use.

There are 8 transistors in the group
labeled GE-1 through GE-8. Four are
p-n-p types and four n-p-n’s. They are
intended for use as mixer-oscillator con-
verters, and as audio, high-power audio
and i.f. amplifiers.

Number nine on the list is a GE-
504 power rectifier with a 45-ampere
surge rating. It needs no limiting re-
sistor and is designed as a replacement
for all existing types of germanium,

| i -“
¢ ﬂ“
: I

*oe -
! S5
¥
{ i
8 ol

-

in TV

silicon and selenium rectifiers
receivers.

The last four units are crystal
diodes:  1N34-AS, general-purpose;
IN60, video detector; 1N82-A, silicon
uhf mixer, and IN295, 50-mc detector.
These types are said to replace 98% of
the crystal diodes now in use in enter-
tainment equipment.

7898

A twin-triode in a miniature 9-pin
envelope, this tube is designed for mo-
bile communications equipment as an

RADIO-ELECTRONICS
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oscillator, mixer, limiter or dc amplifier.
The RCA 7898’s heater will withstand
voltage variations of 12 to 15 volts and
momentary excursions from 1l to 16.

ELECTRONICS

Engineering-Technicians

Bachelor of Science Degree, 30 Months

Save Two Years' Time

[J Radia-Television Plus Color Technician {12 Months)
[ Electronics Engineering Technalogy (15 Months)
O Electronics Engineering (B.S. Dagree)

O Electrical Engineering (B.S. Degree)

[ Mechanical Engineering {B.S. Degree)

O Civil Engineering (B.S. Degree)

[J Architecture {B.S. Degree)

Heald's Micro-
wave ahn
Radar Loboro-
tory Equip~
ment.

There is a separate pin connection for
each cathode.

L-9000 optical transistor

Here's the technical dope for the
unit shown on this month’s cover.

The Philco L-9000 is an electro-

Approved for Veterans
DAY AND EVENING CLASSES

Write for Catalog and Registration Application.
New Term Starting Soon.

HEALD'S

. ) . Your Name
optical transistor designed to respond
to both light and electrical signals. It ENGINEERING COLLEGE Address
is a silicon, n-p-n, double-diffused epi- | Estoljished 1853 &1
: : : : Yan Ness at Post, RE f
taxial planar device with its collector | ¢ o F
San Francisco, Calif. State

electrically connected to its case.
] =2

L I
§210° MAX

L-9000 - |

i e e i —  — — o ——— - —

Ul OF SPACE:

You bet we'd be....if we were
to tell you all about AUDION's

—_—

-

1
1 l
; |
y . } HI-FI COMPONENTS
Maximum ratings for the L-9000 SLEEP LEARN KITS { ‘Out of this World Hi Fi Values. :
are: : ! s g |
% Unusual Values MER ‘ Write f d R
35 @ FCataia Low col:;APhEgh : ,f'v:e i au I&yn :
N 5 | DRESSNUER quality recording | | ) 25-E Oxford Road l
30 tape, in boxes or cans, | ) Cotalog M New Y k
Vcr,s R 1523RE Jericho Tpkc, New Hyde Park, N.Y. | L — assapequa, Hew Yor
Voo 15 [Tan
ERO 5 l I
in This is the busi-
Pio (watts at 25°C) 1. nesslike approach

to service record
keeping. Tripli-
cate forms serve
as order form, ‘
invoice and office
record, with
spaces for com-
plete information
on every job.
Separate listings
for receiving
tubes, pix tube,
parts, serial num-

PROFESSIONAL
technicians

use
Ve Klees

OFFICIAL

When used as a switch (with elec-
trical input), maximum turn-on time is
25 nsec and maximum turn-off time is
75 nsec. With optical input turn-on time
is 0.1, and turn-off time 2.5 psec. END

50 Pears Ago

e
52

Guaranteed Reconditioned

In Gernsback Publications ! bers, labor and
ORDER BOOKS [ e 12-TUBE MONITORING
natures, etc. 75¢
HUGO GERNSBACK, Founder l for every 2 book, 6.0 for RECEIVER 110V AC
ust-proof box o
El . 1908 25 mc to 54 mc OR 148 mc to 172 m
w::"eelre"ss Aescsturclﬁnon of America. 1908 TV'RAD|0 10. In _stock at ° <
Fr»ileetrlee Exuenmmter ........ :gllg | your distributor. Crystal controlled, built-in line antenna.
s;.::fce &wlnventlun 1920 I B Write for your Squelch and volume control. Size: 11%"
?5?@5.'2.10'" Elec"ws et g A Ilggl7 service 'chebf;%]ge]r) de- x 104 x 73%". Tuned and crystalled to
Radio- Craft. 1929 1Pl ave your frequency.
Short-Wave Craft. 1930 Rice's OFFICIAL
Television News. 1931 ca" ORDER BoOoks $ F.O.B. Our Warehouse
including an ac-, A Gregory Electronics Recom-

Some farger libraries still have conies of Modern Electrics
on file for interested readers.

In August, 1912, Modern Electrics

Wireless Telegraphy, by Guglieimo
Marconi.

Selenium Cells, by Samuel Wein.

Resistances of Rectifying Detectors,
by Stanley E. Hyde.

A Galena Detector, by Linas Wor-
den, Jr.

A Compact Receiving Set, by Alex T.
McCone.

Wireless Clubs, (list of 90).

Wireless Instruments, b EEcTRONICS -
MoRd.erEn. Stellrk. y ‘ 133 N. JEFFERSON ST. 112 Route 46 Soddle Brook, N.J.

' __fcHicaco &, ILLINOIS “:Phone PR 3.7550
AUGUST, 1962 95

|
.

PUBLISHING CO.,

tual size sample
copy of the handy
order form.

* %X ¥ ¥
For customer’s
prices on every
replacement part,
plus flat rate and
hourly service
charge data,
rcgional and
national, Dave
Rice’s OFFlClAL
PRICING DiIGEST,
listing over 63,000
items.  $2.50.

ELECTRONIC
INC.

www-americanradiohistorv.com

|

GREGORY
ELECTRONICS
 CORPORATION

mended Product!

A COMPLETE SELECTION OF
GUARANTEED RECONDITIONED
FM 2-WAY MOBILE RADIOS
G-E, RCA, MOTOROLA & OTHERS!
LOW, HIGH & UHF BANDS
Write For New 1962 Summer Catalog
“WANTED . . . FOR CASH!":
Late model 2-way radio equipment
State price, r.ondmon, qualu'y

S GREGORY 2.
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#630 TV CHASSIS ®ebuin
COMPLETE READY TO OPERATE
9.50

including New Westinghouse
21” Aluminized PICTURE TUBE

F— Mudernize,Yuur vV Set ——
STANDARD NEUTRODE TUNER |

E"ﬂEtﬁsTtO[:JZEl.nc E:({Dellmf)er%lvziea DL&&?{?}?}&& ]2 97

Complete with Tubes & Instruetions
CUSTOM-BUILT ANDREA TV CHASSIS
23”7—110° Complete Ready to
Operate, including PICTURE 5227_50
TUBE & FRONT PANEL. . ...

Brochure on Request

- HOTTEST

We Scooped the Market on 15000 of these HEARING AIDS from one of the
Leading Manufacturers (name withheld) who switched to the Transistor Type.

Each HEARING AID INSTRUMENT is a Complete AUDIO AMPLIFIER
and includes—a CRYSTAL MICROPHONE, 3 SUB-MINIATURE TUBES
and a Superb Beige Phenolic CABINET.

Indeed a TOP ITEM for the Experimenter—can be modified and con-
verted to: RADIOS—INTERCOMS—TRANSMITTERS—SECRET LISTEN-
ING DEVICES — MICROPHONE for Tape Recorders — PRE-AMP &
MICROPHONE COMBINATION for Public Address Systems—ETC.

5" x 2V2' x 1°—Shipping Weight 1 Ib.

Complete os illustrated—Including a detailed informative
SCHEMATIC DIAGRAM (less Earphone and Battery)

Sold without limit or reserve! Order as many as you want! Rush your order!

VALUE EVER OFFERED!~

$200-°© HEARING AID (as shown)—YOUR PRICE. . . $9.00

.,

“ONE DOI.I.AR" buys

As much as $15 worth—Everything Brand New
and sold to you with a money back guarantee.

109, OFF & FREE GIFT — ON PURCHASE OF $10 OR OVER (ON DOLLAR BUYS)

HANDY WAY TO ORDER — Simply pencil mark

D $15.00 RADIO PARTS 51 D‘ 100—ASSORTED V2 WATT 51

“JACKPOT’ handy assortment RESISTORS some in 5% . ...
1-6"" x 9" OVAL PM $ 70 — ASSORTED 1 WATT S

D SPEAKER f(one to a customer) 1 D RESISTORS some in 5% .. 1
1-5 PM SPEAKER S 35 — ASSORTED 2 WATT $

D alnico 5 magnet .......... 1 D RS some in 5% . 1

# RESISTO

D 1-4" PM SPEAKER 51 D 40—ASST. PRECISION  RE- $1
alnico #5 magnet . SISTORS in 1 percenters 5

D '1—3]‘{12” TWEETER SPEAKER 51 D 205—S ASRS’TED l%VHRE)WO!;IND 51
or RESISTORS 5. . 20 walt . .

D 3—-AUDIO OUTPUT TRANS- 51 10 — ASST. RADIO ELEC- 51
FORMERS 50L6 type D TROLYTIC CONDENSERS ...

D 3—-AUDIO OUTPUT TRANS- 51 D 5—ASST. TV ELECTROLYTIC 51
FORMERS 6K6 or 6v6 type .. CONDENSERS . ...........

]| CEEceta] (Rebepnd, | S Reiegretlc, £
D 3—1.F. COIL TRANSFORM- 51 4 — ELECTROLYTIC CON- 51
ERS 456kc, most popular type D DENSERS 80-400v v .

D 2—G.E. #RTL-143 LF. COIL 51 D 300—ASST. o W RESISTORS 51
TRNSFRMRS 456ke w/flange AB, TRC, Short leads, excellent
D 3—1.F. COIL TRANSFORM- 51 D 10-6' EI.ECTRIC LINE CORDS 31

ERS 10.7mc for FM ........ with plug ... ...
D 3—1.F. COIL TRANSFORM- 51 D 4-50' SPOOLS HOOK- UP 51
ERS 262ke for Aute Radios . .. WIRE 4 different colors ... .
D 4—OVAL LOOP ANTENNAS 31 D 50—STRIPS ASSORTED SPA- 51
assorted popular sizes ... ..... GHETT} handy sizes |
D 3—LOOPSTICK ANTENNAS 51 D 100 — ASSORTED RUBBER $1
hi-gain, ferrite, adjustable GROMMETS best sizes .....
[] 3-Y2 MEG VOLUME CON-S7 | [ 200'-BUSS WIRE #20 tinncd 59
TROLS with switeh, 37 shaft . for hookups, special circuits, ete.
D 5-12 MEG VOLUME CON- 51 D 250—ASST. SOLDERING I.UGS 51
TROLS less switeh ....... best types and sizes ...
D 5—ASST. 4 WATT WIRE- 51 D 1—LB SPOOL ROSIN-CORE 51
WOUND CONTROLS ...... SOLDER 40/60 .. ..........
O 10 — ASSORTED VOI.UME 1 O 1000—ASST. HARDWARE KIT $9
CONTROLS less switeh . serews, nuts, washers. rivets, etc.% -
O Al VOLUME CON- $9 100-ASST. RUBBER FEET FOR $q
TROLS with switch D CABINETS best sizes ......
0 ::(:I-PSSUEE <;l|z|lpl AI.I.IGATOR $1 0 150—~ASST. 6/32 SCREWS & 51
P PG S0 150 6/32 HEX NUTS ... ...
O 10—-SETS PHONO PLUGS & 1 O 150—ASST. 8/32 SCREWS & 59
PIN JACKS RCA lype % 150—8/32 HEX NUTS ......
D 20—ASST. PILOT I.lGHTS 51 150—6/32 HEX NUTS & 51
205 e Billo iy 4 150—-8/32 HEX NUTS ......
D 20—PILOT LIGHT SOCKETS 51 [—_—I 8—ASST. LUCITE CASES 51
bayonet type, wired hinged eover. handy for par(s
D 50—-ASSORTED TERMINAL 31 D 4—TOGGLE SWITCHES 31
STRIPS . 2. 4 lugs ... SPST. SPDT. DPST, DPDT
[:] 100’—FINEST NYLON DIAL 51 [:] 6—ASST. SLIDE SWITCHES 51
CORD best size, .028 gauge . . SPST. DPDT, ewe. ..........
—ASST. RADIO KNOBS $ 10—ASSORTED TUBES )
[:] gcore\v and push-on types .... 1 D Radio, TV, Industrial ...... 1
25—ASST. CLOCK RADIO 10—-RCA 954 TUBES ...... a1
[:] KNQOBS 1 coiors e 51 D 1
D 15—ASSORTED ROTARY 51 [:] 5 — TUNGSOL 1U4 TUBES 51
SWITCHES regular $15 value also serves as a 1T
D 25—ASSORTED PRINTED CIR- 51 D 3—SYLVANIA 35W4 TUBES 51
CUIT SOCKETS best types .. factory cartoned .
[:] 30— INSTRUMENT POINTER 51 3—G. E. 6AK5/5654 TUBES . 51
KNOBS popular screw ype ..

items wanted

You will receive a new copy of these offers for re-orders.
SMALL ORDERS — Include

BRUUKS RADIO & TV CORP., 84 Vesey St., nept. A, New York 7, N. Y

stamps for postage, excess

D $15.00 TELEVISION PARTS 51 MARKET scnnp COLUMN
“IACKPOT’’ best buy ever ..
50—ASSORTED TV  COILS § L
D 1.F. video, sound ratio, ete. . 1 D }Aolalcl\gAllé(?OR':mf-g‘l)gs CER' S1
1—$10 INDOOR TV ANITEN- $ 100—MALLORY DISC CER-
D NAsm.gain, 3 section. tiliproof 1 D AMICS 1500mmf-500v .. .... s1
— " 200—ERIE TUBUI.AR CER- $
0] v, guearen comos 51 | [ RS CEF 51
u 65'—STANDARD ZIP CORD 51 D ‘oot?‘laqiol?DALLCONDENSERS $1
#18 2.conductor brown or ivory
D 100— GOODAI.I.CONDENSERS 51
0 65'—MINIATURE ZiP CORD 1 L0 GO0VIS
2EconquellOINnses b [] 100-GOODALLCONDENSERS $q
[] 100-—TWIN TV = LEAD-IN 5 * o.L8-60
WIRE 300 ohm, heavy duty .. D IOO—GOODAI.I.CONDENSERS 51
001-600v ... ...
L)) 3% REAL MOCONDUCTOR'ED o [T 22 GOODAI.I. CONDENSERS S
40—ASSORTED TV KNOBS $ 100—ASSORTED FUS
D ESCUTCHEONS etc. $20 value 1 D 3AG and other populEai sizes 51
O3 Tonee Ve smmips e 1| [ IupenateD, Tuear 51
6—ASSORTED STANDARD $ 100—ASST. RAMI CON S
D TUNE HF STRIPS ... .. .. 1 D sorSeE in ;D,S; . 1
R U DENSERS
1—70° FLYBACK TRANSFORM- § 100—ASSORTED SOCKETS
D ER Incl. Schematic Diagram .. 1 D all types 7 pin. 8 pin, 9 pin $1
1—90° FLYBACK TRANSFORM- $ 100—-SPRAGU DISC CER-
D ER Incl. Schematic Diagram .. 1 D AMICS 1oomenf 500v . ... 51
1-TV  VERTICAL OUTPUT S 4—ELECTROLYTIC CONDEN-
D TRANSFORMER 10 to 1 ratio 1 D SERS 50/30-150v .. 51
1—TV  VERTICAL OUTPUT $ 5—SPRAGUE ELEC. CON- §
D TRANSFORMER 16 to 1 ratio 1 D DENSERS 80/40/40-300v ... 1
1 — VERTICAL BLOCKING $ 5—SPRAGUE ELEC. CON- §
D TRANSFORMER standard type 1 D DENSERS 80/10-300v ...... 1
2—RATIO DETECTOR COII.S H 5—CORNELL DUBILIER ELEC. $
D 4.5mc or qme .. D CONDENSERS 50-200v 1
2-TV SOUND_ I. F. COILS S 10—SPRAGUE ELEC. CON-
D 4.5me or 21.25 me . 5050 1 D DENSERS 450/100/100-16v $1
D 2—SOUND DISCRIMINATOR 51 D 10—SPRAGUE ELEC. CON- 51
COILS 4.5mc or 10.7me ... DENSERS 100/100/10-75v .
D 50—-ASSORTED TV PEAKING $1 D 5—CORNELL DUBILIER ELEC. 51
COILS all popular types CONDENSERS 50-150v |
4-ASST. TV ION TRAPS § 25—FUSE-OHM WIREWOUND
D for all {ype TV Receivers .... 1 D RESISTORS 4.7 ohm s1
D 4TV CENTERING RINGS 51 D 25—-FUSE-OHM WIREWOUND $1
fits on back of deflection yoke .. RESISTORS 5.6 ohim
[:] 5—TV PICTURE TUBE SOCK- 51 ] 25—FUSE-OHM WIREWOUND 31
ETS wired with 207 le . L RESISTORS 7 6 ohemm
[:] 5—TV HI-VOLT ANODE 51 [:] 10—DIODE CRYSTALS IN34 . 51
LEADS 207 length ... .. S
D 20—~ASSORTED GRID CAPS 51 [:] 10—DIODE CRYSTALS 51
for 1B3, 1X2, 6BG8, 6KQG, etc. 5-—1N60 and 5—ING64 .. 3
— CART -5 —SILICON RECTIFI
O LamtersaSTwHERL ON-51 | O 3 hCoomeroor ™ %1
2TV CARTWHEEL CON- § 1—4 SPEED PHONO ARM
D DENSERS 30 kv—0500 mmf .. 1 [:] with sapphire flipover cartridge $2
2—SILICON RECTIFIERS 51 D 1—RONETTE STEREQO CAR. $2
750ma, 500PIV .. ... TRIDGE dual sapphire needle
(X in square is sufficient), enclose with money order or check.
refunded. LARGER ORDERS shipped express charges collect.
TELEPHONE

WwWWW-americanradiohistorv.com

a COrtland 7-2359
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Printed-Circuit Parts Removal
When removing i.f. transformers, filter capacitors and
other printed-circuit parts, save yourself a lot of work by
first thoroughly heating cach individual soldered connection
with a hot soldering iron or gun. Once the solder is good
and hot, draw or suck it up with a tank type vacuum cleaner.
Clean the bag after each job.—George P. Oberto

RCA KCS-122BPM1
Several of these sets had poor vertical sync, and when
I, the RCA dealer in this locality, complained to the RCA
representative in this country (EI Salvador), he said he sus-
pected something wrong in their design. [ decided to tackle
the problem and compared the 6BUS8 sync separator circuit

6BU8

AGC KEYER,NOISE LIM
TO 2ND 8 SYNC SEP
SYNC

330uuf  330uuf

245V

TV-RADIO Servicemen or Beginners. . .""

Send for foyﬁc&l
I-Yolume Job-Training Set

on 7-Day FREE TRIAL!

Answers ALL Servicing Problems QUICKLY .
Makes You Worth More On The Job!
Put money-making,

or theory—just practical facts
in the shop,
diagrams; 10,000 facts'!
SEND NO MONEY!
FREE TRIAL! We'll include the FREE BOOK below. If
pay only $3 in 7 days and $3 per month until
Cash price only $24.95. Or return set at our

“LEARNED MORE FROM THEM
THAN FROM 5 YEARS WORK!™

*‘Learned more from your first two
volumes than from 5 years work.””
—~Guy Bliss, New York

*Swell set for either the service-
man or the beginner. Every service
bench should have one.’’—Melvin
Masbruch, lowa.

FREE DIAGRAM BOOK!

We'll send you this hig book. ''150 Radio-
Television Picture Patterns and Diagrams Ex-
plam(gd" ABSO{AUITELYSFKEE just for examin-
ing Coyne's 7-Volume Shop Libraty on 7-Day
FREE TRIAL! Shows how to eut servicing time
by reading pieture-patterns, plus schematic dia-
gl;ﬂT)S for lnal:ly TX ar}d radio sets. Yours FREE
whether you keep the 7-Volume Set or i
coupon TODAY! i e

AUGUST,
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time-saving TV-RADIO-ELECTRONICS
know-how at your fingertips—examine Coyne’s all-new 7-Volume
TV-RADIO-ELECTRONICS Reference Set for 7 days at our
expense! Shows you the way to easier TV-Radio repair—time
saving, practical working knowledge that helps you get the BIG
money! How to install, service and align ALL radio and TV sets, even
color-TV, UHF, FM and transistorized equipment. New photo-instruc-
tion shows you what makes equipment ‘“‘tick”. No complicated math
you can put to use immediately right
or for ready reference at home. Over 3000 pages; 1200

Just mail coupon for 7-Volume TV-Radio Set on 7-Day
vou keep the set,
$27.50 plus postage is paid.
. . expense in 7 days and owe
nothing. Either way, the FREE BOOK is
yours to keep. Offer limited, so act NOW!

constants with those used 1n otner makes and models. Much
to my surprise, 1 found there really seemed to be an error.

The remedy was replacing the 820,000-ohm plate load
resistor off pin 8 of the 6BUS with a 82,000-ohm unit. This
immediately stabilized the vertical sync.—Oscar A. Batres, Ir.

Eastern Industries Speed Radar

When servicing Eastern Industries 2455-mc speed ra-
dars, it is good practige to replace the | IN21-B crystal diode
detector as a routine if it has been in service any length of
time. Frequently, it is the major cause when low sensitivity
(reduced range) is the complaint. Front-to-back resistance
measurements are not always conclusive at these high fre-
quencies. Incidentally, the IN21-B can be replaced by the
more efficient IN23-B.

Another item sometimes overlooked because of the in-
convenience involved, yet one that will help restore sensitivi-
ty, is the antenna. If the unit has been in usc several vears.
remove the antenna protective covers, exposing the cight-
bay antenna array. Carefully clean the brass elements and
ground reflecting plate.—Domenic Ripani

Olympic 14TT91, U; 14TT92, U; 17TU93

The complaint was intermittent oscillation resulting in
a dark band across the picture plus distorted sound. We
tried everything in the turner and video i.f. until we noticed

172 6AUB 2ND SOUND IF TRANS (4.5MC)
AUDIO IF
1ST SOUND AMPL 330uuf i m—o 0ET
IF COIL (4.5MC) e Al P
r; ““““ 1 e { 20
|
1 10uut , o
Ll t I
o wesg 4 = ie.sa |
i = {68up i
_'t_‘_‘ 2l l INTERMIT TENT
L L * CONNECTION
= = AFROM VIDEO AMPL 135V

The First
Practical
TV-RADIO-
ELECTRONICS
Shop
Library!

r3
Tl 1an o8

Like Having An Electronics Expert Right At Your Side!

VOL. 1—EVERYTHING ON TV- VOL. S—EVERYTHING ON TV
RADIO PRINCIPLES! 300 pages TROUBLESHOOQTING!. Covers alil
of practical explanations; hun- types of sets. 437 pages; illus-
dreds of iltustrations. trations, diagrams.

YOU TTEVERYTHING ON TV.  VOL. 6TV CYCLOPEDIA! Quick
RADIO-FM RECEIVERS; 403 and concise answers to TV prob-

pages; fully illustrated. s . o
lems in alphabetical order, in-

VoL 3—EVERYTHING ON TV.  ¢juding UHF, Color TV and

RADIO CIRCUITS! 336 pages; Transistors; 868 pages.

hundreds of illustrations, clircuit
diagrams. VOL. 7—TRANSISTOR CIRCUIT
VOL. 4—EVERYTHING ON SERV. HANDBOOK! Practical Refsrence
ICING INSTRUMENTS! How they  covering Transistor Applications;
work, how to use them. 368 over 200 Circult Diagrams; 410
pages; jllustrated. pages.

ALL 7 BOOKS HAVE BRIGHT, MODERN,

VINYL CLOTH WASHABLE COVERS

| FREE BOOK—FREE TRIAL COUPON!

]

| Educational Book Publishing Division ]

! COYNE ELECTRICAL SCHOOL [

' : 1455 W. Congress Parkway, Oept. 82-RE, Chicago 7, Illinois=
g Yes! Send me COYNE'S 7-Volume Applied Practical T\'-I{ADIO-'

@ ELECTRONICS Set for 7-Days FREE TRIAL per your offer. Include
“Patterns & Diagrams” book FREE! :

', INBME .o iy 5mS £ 50T 5 Ak BBl bl P 280 BT S« e Age :

O] AQOTOSS sn o mamimirs o Bt sdiebodon § el 7ML B b gl 0, A T 13 s o :

@BEE? coocmuie oo oo MO %o 2one ...... State .......... ]

O Check here if vyou want Set sent C.0.D. Coyne pays postage on'
.0.D. and cash orders. 7-Day Money-Back Guarantee. ]

e e e e e a e e v s avad
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priced from $109.50...
HAND-HELD, MOBILE, BASE STATION

2-WAY RADIO

VIKING KESSENGERS

Now, 3 feature packed Johnson Messengers...
outperforming everything else in the field!

Compact, hand-held 100 milliwatt or 1 watt ‘‘Personal Messengers'’,
Rugged and reliable—11 transistors, 4 diodes! Superheterodyne re-
ceiver and exclusive tuned RF amplifier gives twice the sensitivity and
40% more range than similar units with conventional circuitry—more
output than similar units with same rated inputs!

For mobile or base stations—performance proved Viking ‘‘Messenger’’
punches your signal across the miles! High efficiency design makes
full use of maximum allowable legal power. Excellent receiver sensi-
tivity and selectivity. Automatic **squelch’’ control—>5 channel coverage.
Only 5%" x 7" x 1133", easy to install anywhere!

[t Gl ) 5
WRITE TODAY
for
information packed
4 Color Catalog

R )

E.F. JOHNSON COMPANY
1105 10th Ave. $.W., Waseca, Minnesota’
Please rush “"Messenger' details to:

Q Sy NAME. i
"= - ADDRESS
- ® cITY STATE

Please

 WINEGARD Transistor

ENNA-B00ST |

Mounts on Any Antenna! [SEEEEN-TIES

Mention

9 D.B. GAIN! CUTS SNOW. BOOSTS SIGN

Make any TV or FM Antenna work
better by amplifying signals with the ‘
new Winegard Tenna-
Boost.

19 DB gain—no peaks
and valleys. Linear fre-
quency response—extreme-
ly low VSWR. All AC
power supply.

Because of its extra power, the Wine-
gard Tenna-Boost can be used to operate
up to 6 TV sets from one antenna. Works
perfectly for black and white and color
. ..plus FM and FM stereo.

There’'s a big difference in antenna
amplifiers! Ask your distributor or write
for technical bulletin.

Winegard

3013-8 Scotten, Burlington, lowa

Electronics

m
=
M2-300 D

POWER SUPPLY

| When
Answering

Ads

98

that the oscillation would change frequency as the sound i.f.
slugs were adjusted.

The cure was to replace coil L2. An ohmmeter check
revealed it had an intermittent connection in the neutralizing
winding, resulting in the 6AUS8 triode sound i.f. taking off
intermittently.—George P. Oberto

Locating Leaky Capacitors

The typical amplifier stage shown has five capacitors,
any of which may be leaky. Unsoldering each one to test for
leakage takes a lot of time and may give your customer the
impression that you are a bit uncertain in your trouble-
shooting tactics. But you can find the leaky capacitor with
a vtvm, isolated from the line and ungrounded.

First unplug the tube from the stage in question. If this
kills the B-plus, run a pair of B-plus leads to the amplificr

PULL TUBE
FOR TESTS

TQ NEXT
AMPL GRID
FROM AMPL Cl' R6
PLATE
R2 R5 < LC5
T
Ir [ | r7s L
T2 gR3 R4 \, -
= r
= )
1 VTVM
B+
| o o

from your adjustable bench supply. No filament (heater)
power is needed. To check Cl, connect the vtvm from
ground to the grid pin on the socket. With the tube removed,
the grid-to-cathode diode effect no longer acts like a clamper,
and leakage is detected easily. To check C3, use the vtvm on
its ohmmeter range, and measure R4. If the reading is cor-
rect, then C3 is not leaking enough to cause trouble.

The other capacitors (C2, C4 and C5) are readily test-
ed by flipping the polarity reversal switch on the vtvm and
connecting the negative vtvm lead to B-plus and measuring
to the capacitors with the usual probe. With the tube pulled,
any indication on the meter again indicates a leaky capaci-
tor. Any leakage too low to show up is definitely not going
to affect the operation of the amplifier, unless one of the
resistors has opened. This would have been spotted by rou-
tine voltage measurements with the tube in the socket.—
Roy A. McCarthy

Trouble on the Ground Level

Radios can be as “doggie” as recalcitrant TV sets—
like this old table model, for example. It crackled and popped
louder and oftener than breakfast cereal. All tubes and com-
ponents tested OK. Routine flexing and tapping produced
nothing since any movement at all gencrated noise. For lack
of anything better to do. I began a routine tightening of
machine screws and nuts. The tuning capacitor was fastencd
and grounded to the chassis by three screws. Two of them
were too tight to even budge. The third was about a quar-
ter-turn loose. When it was snugged down, the radio’s trou-
ble vanished, taking mine along with it. Maybe you can
explain it to me!—E. W. Fisk

Lazy-man’s Radio Alignment

Want to eliminate all that signal generator dial twist-
ing when aligning an AM radio? If so, try this: Set the gen-
erator to 540 kc and radiate a signal into the set’s antenna.
Move the radio dial to 1620 kc (the generator’s third har-
monic) and set the oscillator trimmer. Then move the dial
to 1080 kc (the second harmonic of 540 kc) and align the
antenna trimmer. After that, finish up by going down to the
lower end for padder adjustments. Using harmonics this
way saves much time and effort.—John A. Comstock END

RADIO-ELECTRONICS
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6- or 12-Volt Power Supply

The simple addition of a 6-volt fila-
ment transformer and an spdt switch
will greatly increase the usefulness of
the Heath PS-4 power supply for either
6- or 12-volt needs. The circuit change
is indicated in the diagram.

A 6-volt filament transformer
winding is added in series with the reg-
ular filament supply to give a total of
12 volts when selected by the spdt
switch. To prevent accidental applica-
tion of 12 volts when a 6-volt supply is
required, a red-jeweled pilot lamp can
be added. The wiring shown connects

ADDED FILTRANS

o 12v
: 6.3V/4A _0\0—-—-9--‘
i T |
ol
{ { | L -4 1
STANDBY | | l N°4T LAMP |
SWITCH | | : !
i Y \/BREAK Y
117V AC ! {o 6V REGULAR TOFIL
R ’

the warning lamp to the added 6-volt
winding only when the 12-volt source is
used.

I mounted the new pilot Jamp to
the left and slightly below the original
indicator. The switch was installed on a
line with it to the right of the original
indicator.—W. C. Cloninger, WINX

Search Control for FM Stereo

If your multiplex adapter does not
have an automatic stereo indicator, you
must listen pretty carcfully to tell if a
station is broadcasting FM stereo. Here
is a simple modification that makes it
easy to tell when a station is broadcast-
ing stereo. The modification can be added

19KC
SEPARATION | ow
OR BALANCE ppgs
CONTROL.

FILTER

TO MATRIX

T B+ = ADD
= TO 19KC 0SC
to Crosby, Heath and other matrix type
adapters.
Connect a spst switch between

ground and the L + R line, on either
side of the 19-kc filter as in the diagram.
Now, it is casy to identify a sterco broad-
cast. Throw the switch to oN to ground
the L + R line. There will be no output

AUGUST, 1962

from the speakers on a monaural pro-
gram. If you hear anything, it is the
L — R difference signal that is present
only during a stereo broadcast. Throw
the switch to ofFfF and enjoy full FM
stereo.—Bennett C. Goldberg

|Or, if you have a separation con-
trol on the adapter, simply turn it “off”
as far as it will go. That will kill the
L + R, allowing you to hear only dif-
ference signals—and various types of
interstation hash—as you tune across
the band looking for stereo stations.—
Editor]

Checking Electrolytics

The diagram shows a simple means
for checking electrolytic capacitors to
determine whether they will be noisy if
used as filters in dc supplies of 100 volts
and upward.

Some days ago my son brought in
his record player. As soon as the sct
warmed up, a 60-cycle hum was pro-
duced loud enough to be heard around
the block. All normal checks showed no
trouble, the plate circuits showing i
finite resistance to ground. I finally re-

SCOPE [
150V DC SOURCE
e A b £ )
R A /
FIL 470K 222
TRANS Lo VERT
Ge. INPUT
117VAC % el e oND

ELECTROLYTIC UNDER TEST
sorted to substituting part by part.
When the electrolytic capacitors on the
filter circuit were replaced, all the noise
disappeared.

I then tried out several ways of
testing the defective capacitors and fi-
nally hit upon the method shown in the
sketch. While this may be a commonly
used test, I have yet to come across a
description of it.

Once I had the instruments set up,
I tested all the spare electrolytics 1 had
in the shop. I found two more showing
a positive result and, as they were of
about the same rated capacitance as
the defective electrolytics, I tried them
out on the record player. Sure enough,
the 60-cycle hum reappeared.

Referring to the sketch, I used

www.americanradiohistorv.com

— “TAB’’ TUBES

Six Months Guarantee!! No Rejects!

NEW & Used Gov't & Mfgrs.
Surplus!

Omlers $10 or more. m:cmvmg types only ppd. 48 states
.80(6BJ6 .69|12AT6  .59]1851 1.00
oaz .85 |6BKZ 99 (1277 [84(117Z6 1.10
oc3 .69 16BL7 1.25|12AU6 69 |4-65A 16.00
oD3 35 |6BN6 88 |12aU7 89|2p21  2/31
0za 59 6BQ 1.19 [12ax7 703023 3.85
B 8/6827  1.25|12ma6 65/717A  3/$1
8 6Ca .43 128A7 99 4-125 29.00
1RS 78 |6C5 .69 |128D6 59 4-250 33.00
1sa 78 |6CB6 ‘80 |12BE6 59 |4E27  7.00
174 78/6CD6  1.49/128F6 59 |4aPR60 29.50
Send 23¢ for Catalog!
1Us 73|6M6 G/Eé iggc;l §2]4%250 35.00
128 1.99)8J9 2il3ey7 28| 4x500 38.00
3Qs5 86 EK6 50 |12¢U '35 58BP4 Query
354 681 e 1791254 194 (357 1.00
3va 83 2ca 59112567 189/100T  7.00
EHS 98/6sa 9o|i3syy 7g|316a  5/81
5VU4 99 |6sa7 69 [125K7 04 (388A  3/81
s5va 8oless7  1.19/12s5Q7 8414168  4.00
\\amed Tesm Equipment from schools & U
5Y3 SC7 .89 119BG6 2.15)450T 412.00
6ACY . o ssc1 .79 |258Q6 1.39 807 1.00
6AG7 9| 6547 .69 |25L6 .69 |866A  1.89
6AKS .89 811 410
- 6SK7 .72 [25wWa 17813 556
Sakr 2/Ellesiz ‘89 2525 63 (813 Ty
6AST7  3.00|6SN7  2/31|25Z6 75 lg15 2.75
6AT6 49/ eT8 .98 {3sLe .69 (8228 B8.0D
wanted 81 1, 812 8]'}. and 304 TL tubes! Top $ % $ Paid
6AU4 0 .98(35W4 .491832A  7.00
Savs 119 svsm' .70(3525 .63|872a  3.50
6AUE -69 |l ews .79|50A5 .69 1625 2/81
6aAX4 279 | ews 89 50ms 60 |6146  4.00
6BA6 59| axa 2/31 : 5879 2/81
6mDs .89 lsocs .69 H
6BEG ‘59 |6X5 59 | 588 2.70
6BG6 1.30(6Y6 97 soLe -69 16550  3.90
6BHE 72 7TNT .89 |80 5915654  1.00
'

TUBES WANTED! WE BUY! SELL AND TRADE!

GTDI Oclal s-heon—SUdG—Tube Replacement
1600 Piv_$4 (E} for 6; 4 for $10
5R4 Silicon 1900/2800 Piv $4
866A Silicon 5000’10400 Piv $9

“TAB”, SILICON 750MA* DIODES 53w
NEWEST TYPE! LOW LEAKAGE!' *'
D.C. or Batty Derate 20% *

it

AC

rms/piv | rms/piv [ rms/piv rms/piv &

35/50 70/100 140/200 210/300
- 2 TR X e €] .29 DC
rms/piv rms/piv rms/piv rms/piv &
280/400 I 350‘500 4204 00 490‘ 00 L
.34 . .69 4
rms/piv | rms/ piv piv rms/piv o]
560/800 | 6304900 700 1000 | 770/1100 A

.85 -98 1.08 1.50

Diode order $10 shipped Post free D

LOW PHICED T300 S!LlCO\Y DlODFb
Rated 400 piv/280 rms . 300 100 d. o]
.25 each; 30 for $7; 100 for 520 So0 for 590
TRANSISTOR POWER CONVERTER
12VDC to 500VDC up to 200MA
100 Watts Tap at 250VDC .
DB500 $33
12vDC to 250VDC up to 150MA
Type C1225E $30

PC200 POWER 200 WATT AC CONVERTER
12VDC Input, AC-117V/60 cys. $3

TWO B66A's and FILAMENT $6
XFMR 10 Kv Insltd SPECIAL

SILICON POWER DIODE STUDS*

Operation Up to 125 Deg. C Case Temp,

D.C.. 50 Piv 100 Piv 1S5S0 piv 200 Piv
Amps 35 Rms* 70 Rms 105 Rms | 140 Nms

2 .23 »3 42

3 .60 .85 1.10 1. 25

6 .70 .95 1.15 1.40

12 85 1.15 1.35 1.60

35 1.80 2.20 2.95 3.25

70 3.75 4.50 5.00 - 5 60
240 4.50 | 5.40 7.70 9.00
D.C. 300 Piv | 400 Piv 500 Piv | 600 Piv
Amps 210 Rms | 280 Rms 35‘0 Snms 420 Rms

2 .60 .84 ] .50

3 1.50 1.80 ‘5‘-;3 2 65

6 1.65 1.95 Quer Qi r

12 1.85 207 | SO QUANTITY

s 4.90 6.10 Export & User Prices

70 8.80 Query l Write on Company
240 Query Query Letterhead

#*Derate 2095 for Battery or Capacitive Load or
D.C. Blocking! #*Stud mountd on Heat.sink.
SEMICONDUCTOR KITS (No op:us OR SHORTS)
SILICON STUD-DIODES ASST Amp, & for $1:
TRANSISTORS 703 GERMANIUM PNP 6 "o $1; TRAN-
1; SILICON
Mma., 18 for $1; ZENER DIODES up

DI ODES up te 750
& $10 or more this item, we pay

to atts, 4 for $1;
U.S.A.

D.C. POWER SUPPLY 115V/60 to 800 cys. inpt.
330 & 185 VDC. Up to 150MA. CASED! SPECIAL $5

“TAB”” FOR TRANSISTORS & DIODES! !!
Full Length Leads U.S.A. Mfg.

Factory Tested and Guaranteedl

PNP HI Power 15 Amp: TOJ & TOBG
2N277_ $1.25 4_for $4;
3 q

: NP2N671/1W ¢60
for 55 2N597 2N598 2N599 PNP

$S5
@0 or more “this item POSTPAID U.S.A.
Round or Diamond Base Mica Mtd K:t €30
@, Power Heat Sink Fins 80 Sq $1.39
Kit Glass Diodes cquiv. IN34A, 46, 48, 51,
12 for $1, 100 for $6, 1000 for $50.

150

KIT ZENER DIODES up to 400MW SINGLE AND
DOUBLE ENDED ZENER DIODES 3 for $%

£l 7y JERmMs. Woney Back Guaraptee!
Qur " I8tn 'year. $2 min. order
.0.8 LY. Add _shipping

charges or for €.0.D. 25% Dep.
Prices shown sumect to change.
112 GK Liberty Street York 6, N.

Send 25¢ jo;— Catalog

e teteme PHON E: RECTOR 2:6245
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Both these you ng_peoble constructed a radio-controlled model airplane.

One model controlled its maker! The other maker controlled his model!

Gernsback Library proudly announces publication of a perfect book for summer reading and construction pleasure:

CONDENSED CHAPTER 1
TABLE First Steps
OF in Radio Controi:
CONTENTS Transmitters and Relays.
CHAPTER 2

Using the

Radio Control Relay:

Connections, Polarity; the Pulser.
CHAPTER 3

The Basic Escapement:

Energy control. Torque. Steering.
CHAPTER 4

The Transmitter:

How it works. Testing.

The Antenna. Licenses.

CHAPTER S

The Receiver:

Testing, Tuning,

Receiver Selection Chart.
CHAPTER 6

A Radio-Controlled Car:

Servos, Steering, Assembly, Headiights.
CHAPTER 7

Expanding the Basic System:

Coder and keyer. Horns, Two-Speeds.
CHAPTER 8

The Radio-Controlied Plane:
Installation, Shock-Mounting, Filters.
PTER 9

Engine and Rudder Control:
Proportional Speed, Linkage Adjusting.
CHAPTER 10

Radio-Controlted Boats:

Propeller and Rudder Shafts, Balance.
CHAPTER 11

Building A Receiver:

Adding a Transistor,

Parts List, Schematic.

GLOSSARY OF TERMS

: GERNSBACK LIBRARY, Inc., Dept. 82W, 154 West 14th Street, New York 11, N. Y.

FUN
WITH
RADIO-CONTROLLED
MODELS

BY E. L. SAFFORD JR./$3.20

Author Safford takes you on a fascinating learn-by-
building journey in model electronics. By careful,
step-by-step reading and doing, you will become a
radio-control expert in no time. ® Start by building
relays, escapements, transmitters and receivers
using everyday tools and materials. You don’t just
read about them—you build them and find out what
they do, what they’re for, how they tick. ® You are
now well on your way to radio-control. You'll finish by

both 5Y3 and 6AXS tubes in the 150-
volt dc source and found no difference
in the results. With an acceptable ca-
pacitor under test and with maximum
vertical gain on the oscilloscope, I could
not obtain a 60-cycle pattern of greater
than one or two minor divisions on the
vertical scale. With defective capacitors,
readings of 15 to 20 on the vertical
scale were obtained. Incidentally, the
two defective capacitors which I found
among my spares were both new!

I tried substituting a vtvm or a
multimeter for the oscilloscope and
found either would give satisfactory re-
sults. More significant readings were
obtained my reducing R 1o 150,000
ohms when using either of the voltme-
ters. With the vtvm I obtained readings
of 0.15 volt with defective capacitors,
while good capacitors showed no volt-
age. Readings could be obtained most
easily by observing the voltmeter scale
while connecting and disconnecting the
117-volt ac source. The multimeter was

- used in much the same manner with a

| supplemented by

1.5-volt setting and the pB ouTruT. De-
fective capacitors gave a reading of
0.1-volt with the multimeter.
Although, with but little elabora-
tion, this setup could be used to obtain
approximate quantitative results, the
simple layout shown will effectively al-
low defective electrolytic capacitors in
this voltage range to be weeded out
quickly.—Robert W. Gausmann

Electronic Siren

At the request of a customer, I
designed this electronic siren and added
to his intercom system. The siren was
several additional
speakers installed in stragetic locations.

When the pushbutton switch is

| closed, voltage is applied to C1 through

installing R/C units in model boats, cars and planes |

with the skill and ability of an old technician’s hand.
And you'll have a summer you'll never forget. ® If
you've read and built diligently, you’ll never have to
go chasing after a run-away model plane or deep-
water swimming after an electronically pirated mo-
torboat. B Fun With Radio-Controlled Models is fully
illustrated and simply diagrammed for ease of con-
struction. The book makes an excellent beginning for
the electronic hobbyist, gives technicians a fine
hobby, and provides a wonderful gift for your inter-
ested friends. B Fill out the coupon below and mail
it in or buy a copy from your parts distributor today.

Please send me
FUN WITH RADIO-CONTROLLED MODELS,
G/L No. 106, at $3.20 each postpaid.

NAME

ADDRESS

CITY ZONE STATE
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R1. As Cl1 charges, the voltage across
it rises gradually toward the supply
voltage level. This rising voltage is ap-
plied to the relaxation oscillator con-
sisting of R2, C2 and the neon lamp.
The circuit starts to oscillate at around
1,000 cycles. The rising causes a pro-
gressive decrease in frequency and vol-
ume, thus simulating the characteristic
siren tone.

The parts were assembled on two
five-lug mounting strips mounted on the
amplifier chassis close to the volume
control. The output lead goes to the hot
terminal on the volume control.—L. M.
Dilley. END

RADIO-ELECTRONICS
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SNeWS—
PHIENTS

MULTISTAGE AMPLIFIER
Patent No. 2,994,834

Edward M. Jones, Cincinnati, Ohio (Assigned to Baldwin Piano Co., Cincinnati)

Each stage is comprised of a comple-
mentary pair of transistors, connected as emitter
followers. Therefore, the input impedance of this
amplifier is very high and the output impedance

becomes the input for the next stage, and so on.
The sum of all unbalance currents flows into
the load. An input of a few milliwatts can pro-
duce as much as 70 watts output in a typiecal

B4 ]IS0V
=* BIAS RECTS
G— -
LOAD
INPUT e
4: Y|
Simaiad L+ AC PWR INPUT

i
&

is very low. If each stage is correctly balanced,
as much current flows into one transistor as
flows out of its mate, leaving zero output
current.

Signal input increases the internal re-
sistance of one transistor, while decreasing the
resistance of its mate. This unbalance current

chain.

Since each stage handles greater current
than the preceding one, the inventor suggests
making each pair of transistors slightly larger
than the preceding pair.

The power supply is a conventional cen-
ter-tapped circuit using a bridge network.

BATTERY-OPERATED SYNCHRONOUS CLOCK

Patent No, 3,001,114
Lee N. Hermann, St. Charles, 1ll., and Richard P. Landgraf, Chicago, Iil.

An electric clock is as accurate as the
frequency that controls it. This one runs from
batteries, but is controlled by stray 60-cycle hum
generated by power lines in the walls.

T0037(2)

Positive half-cycles break it down, putting the
synchronous motor across the mercury battery
during these intervals. This occurs 60 times each
second, of course.

2N494

607 PICKUP

j00K MOTOR

+lC

4|20,L}

7000

A probe or antenna picks up hum voltage
which is amplified by two transistors, both in
common-emitter ecircuits. The third transistor
is a Unijunction, which acts like a thyratron.

{1l
+|'|'_ ¥
2 CELL MERCURY BATT

A large capacitor, C, smooths the a_brupt
on—off voltage supplied to the motor, making it
more nearly sinusoidal.

CURRENT AMPLIFIER
Patent No. 3,005,957

Earl W. Grant, Los Angeles, Calif. (Assigned to Stratham Instruments, Inc., Los Angeles)

This is a bridge whose arms are R1, D (a
Zener), V2 and R4. At balance, no current flows
through the load. Divider R2, R3 determines a
point with the same potential as V1's base.
Therefore the input terminals may be shorted
without affecting balance.

The input signal varies V1’s bias. In
turn, this emitter follower controls a second fol-
lower V2, which unbalances the bridge. Due to
transistor gain, sensitivity is very high. A signal
of 1.18 volts at 25 ua gave an output of 72 ma.
Typical voltages were as shown. Both ac and dc
may be amplified.

3 = - A72MA

6.5V R‘AgRZ 5 OUTLP‘:%
g3

s.sv ' aa S [o3v

Il :

IN
118V /25.A

158 LOAD

RADIO TRANSMITTER

Patent No. 2,999,926
- Dietrich A. Jenny, Princeton, N. J. (Assigned to Radio Corp. of America)

FERRITE
ANT

T2

=
T!

AUGUST, 1962

The transistor in this circuit has three
functions: it amplifies af from a microphone;
rectifies the af to provide bias, and oscillates
at rf. Tl is the audio transformer. The rf trans-
former, T2, has a feedback winding. R-C is the
filter which smooths the audio. The modulated
rf is coupled to a ferrite-core antenna which ra-
diates the signal. END
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BUILD 10-20 RADIO
CIRCUITS AT HOME

with the New only
PROGRESSIVE RADIO $]4§5
“EDU-KIT" ® e

ALL Guaranteed to
Work!

A Complete Home
Radio Course

BUILD
Receivers
Transmitters
Signal Tracers
Signal Injector
Code Oscillator
$q. Wave Generator
Amplifier

No Knowledge of Radio Necessary
No Additional Parts or Tools Needed
Excellent Background for TV

School Inquiries Invited

WHAT THE "EDU-KIT" OFFERS YOU

The '""Edu-Kit'' offers vou an outstanding PRACTI-
CAL HOME RADIO COURSE at a rock-bottom price.
You wlil learn radlo theory, construction and servic.
ing. You will learn how to build radios, using regular
schematlcs; how to solder and wirc in a professional
manner: how to service and trouble-shoot radles. You
will learn how to work with punched metal chassis as
well as the new Printed Clrcuit chassls. You will
learn the principles of RF and AF amplifiers and oscil.
lators, detectors, rectifiers, test equipment. You will
learn and practice code. using the Progresslve Code
Osclllator. In brief, vou will recelve a basic edu-
cation In Electronlcs and Radio, worth many times the
small price you pay. ¥

PROGRESSIVE THE KIT FOR
TEACHING METHOD EVERYONE
The Progresslve Radto You do not need the

‘‘Edu-KIt'’ Is the foremost | slight2st  background _In
educational radio kit in | radio or sclence. The
e world, and is univer- | ‘'Edu-KIt'’ is used bv
sally accepted as the stand- | young and old, scliools
ard In the fleld of elec- { and clubs, by Armed
tronics training. The | Forces Personnel and Vet-
''Edu-Kit'' uses the mod- | erans Admlinistration. for
ern educatlional orinciple | tralning and rehabllita-
of ‘‘Learn by Doing.'’ | tion,
You begin by building a
simple radlo. Gradually, One of the most impor-
in a progressive manner. | tant aspects of the ‘‘Edu-
and at your Own rate, vou | Kit'' s the Consultatlon
construct more advanced | Service which we provide.
multl-tube radio clreuits, | We welcome students to
learn more advanced the- | send us thelr problems.
ory and techniques, and | whether related to any of
do work like a profes. | the material covered in
sional radlo technician. the ~‘Edu.Kit’’ course, or
These circuits operate on | encountercd in other ex-
Your regular AC or DC | periences in the feld of
house current. | electronics.

THE "EDU-KIT" IS COMPLETE

You will receive all parts and instructions necessary
to bulld several different radio and electronic clrcuits.
each Ruaranteed to operate. Our kits contain tubes,
tube socl:ets, variable, electrolytic. mica, ceramle and
paper dielectrle condensers, resistors, tie strips, colls,
hardware, tubing, punched metal 2hassis, Instruction
Manuals, hook-up wire, solder. selenlum rectifiers,
volume controls, switches, ete. In addition, you re-
celve Printed Circult materials., Including Printed
Circuit Chassls, special tube sockets. hardware and
Instructions. You also receive a useful set of tools,
pliers, cutters, an allgnment tool, professional electric
soldering iron, wrench set, and self-powered, dynamic
Radlo and Electronics Tester. The ‘‘Edu-Kit'’ also
Includes Code instructions and the Progressive Code
Oscillator. You will also receive lessons for servicing
with the Progressive Signal Tracer and the Progres.
sive Signal Injector, a High Fidellty Guide. FCC Amna-
teur License Training Book, and a Quiz Book.

TROUBLE-SHOOTING LESSONS

ou  will learn  to J. Stasaltis. 25 Poplar
trouble-shoot and service | St., ‘Waterbury, Conn.,
radios, using the profes- | writes: ‘I heve vepalred
sional Signal Tracec, the | several sets for my
unique ignal Injector | frlends, and made money.
and  the dynamic Radlo | The **Edu-Kit'* pald for
and  Electronics  Tester, | {tself. | was ready (0

Our Consultation Service spend $240 for a course,
will help you with any | but { found your ad and
technical problems, sent for your kit.'*

FREE EXTRAS

@ Set of Tools » Radio Book e Radio and Electronics
Tester o Electric Soldering Iron s Pliers-Cutters
® Alignment Tool e Tester Instruction Book ® Hi-Fi
Book o TV Book e Quiz Book s Membership in
Radio-TV_Club: Consultation Service s FCC Amateur
License Training e Printed Circuitry o Certificate of
Merit » Valuable Discount Card e Wrench.Set

Choose From These Popular "'Edu-Kit'
Models

#10A: 10 Circuits $14.95

#1SA: 15 Circuits $19.95

#16A: 16 Circuits (includes printed Circuitry)
$22.95

#20A: 20 Circuits (inciudes Printed Circuitry and
4 Advanced Circuits) $26.95

UNCONDITIONAL MONEY-BACK GUARANTEE

Please RUSH my Progressive Radic ‘‘Edu-Kit'' to me.
BE SURE TO I(NCLUDE all the FREE EXTRAS and
:g%%s RESISTOR and CONDENSER KITS WORTH

MODEL desired . Price

a

O Send "Edu-Kit'' €.0.D. I will pay postage.

Send me FREE additional information describing
"Edu-Kits."’

o

>
a
a
-
®
w

Progressive “EDU-KITS” Inc.

1186 Broadway Bept. 200G Hewlett, N.Y.

-
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words. Payment must accompany all ads except those placed by accredited

l Rates—50¢ per word (including name, address and initials). Minimum ad 10

agencies. Discount 10% for 12 consecutive issues. Misleading or objectionable

RADIO-ELECTRONICS, 154 West 14 St., New York 11, N. Y.

’ ods not accepted. Copy for October issue must reach us before Aug. 10, 1962

TV TUNERS—rebuilt or exchanged, $9.95
complete—all  types—fast, guaranteed
service. Send tuner with all parts to: L. A.
TUNER EXCHANGE, 4611 W. Jeflerson
Blvd., Los Angeles 16, Calif.
TRANSISTORIZED producis dealers cata-
log, $1. INTERMARKET, CPO 1717, To-
kyo, Japan

ALL MAKES OF ELECTRICAL IN-
STRUMENTS AND TESTING equipment
repaired. New and used instruments
bought, sold, exchanged. HAZELTON IN-
STRUMENT CO., 128 Liberty St., New
York, N.Y.

TV Tuners—rebuilt or exchanged, $9.95.
Most tuners shipped same day received.
VALLEY TUNER SERVICE, 18530 Par-
thenia, Northridge, Calif.

SPEAKER RECONING. Satisfaction
Guaranteed. C & M RECONE CO., 255
Tioga St., Trenton, N.J.

All makes of Elec. kits wire-tested. Write
for estimate. CROSSROADS SERVICE,
4319 East Lewis, Wichita, Kans.
TRIPLETT OBSOLETE METERS—
Equipment repaired, Free Catalog. BIGE-
LOW ELECTRONICS, Bluffton, Ohio.

POCKET-SIZED, low-impedance, square-
wave generator. Variable frequency, 200
to 4000 cycles. Build it yourself for $9.
Send $1.00 and stamped envelope for
schematic to ACE, 11500-K NW 7th Ave,,
Miami 50, Fla.

TRANSISTOR IGNITION COIL—In-
structions. SPECIAL—$8.50. ANDERSON
ENGINEERING, 16 Williams, Wren-
tham, Mass. -

FREE LIST. Do-it-yourself circuits for
building many economical miniaturized
shop equipment items. Voice relays, signal
generators, etc. Send stamped addressed
envelope. DEPT-2T, 11500 NW 7th Ave,
Miami 50, Fla.

15 DISTANCE ONE-TUBE plans—25¢;
One-tube Handbook—50¢, including Tran-
sistor experiments, catalog. LABORATO-
RIES, 1131-B Valota, Redwood City,
Calif. ) -
ELECTRONIC SURPLUS CATALOG,
5,000 items. Send 10¢. BILL SLEP CO.,
Drawer 178R, Ellenton, Fla.

FREE BRAND-NEW FAMOUS-BRAND
TUBES CATALOG. Discounts to 75%
from list. Picture tubes at 75¢ inch up;
parts, kits at 1/10 original cost. Phono nee-
dles, tube testers, silicons, seleniums, 7”
TV bench test tube—%$6.99—and more.
ARCTURUS ELECTRONICS CORP, RE,
502 22nd St., Union City, N.J.
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INVESTIGATORS, write for free bro-
chure on latest subminiature electronic lis-
tening devices. DEPT. 8C, 11500 NW 7th
Ave., Miami 50, Fla.

PRECISION RESISTORS, carbon-deposit.
Guaranteed 1% accuracy. Millions in stock.
15 watt, 8¢. 1-watt, 12¢, 2-watt, 15c. Lead-
ing manufacturers. ROCK DISTRIBUT-
ING CO., 902 Corwin Rd., Rochester 10,
N.Y.

SHORT CIRCUITS pinpointed within 5
feet or your $4.50 back. Own a patented
pocket-size Dynamic Short Locator. DY-
NAMICO, 11370 SW 60th Terr., Miami
43, Fla.

2” MONISCOPE TUBE, RCA Type 1698
Electrostatic Deflection, $5.00 plus PR. 931
Photocelis $4.00, 6198 $50.00 (Grade B).
Many other types of industrial tubes in
stock. Write your requirements. SPERA
ELECTRONICS, 37-10 33 St, Long Is-
land City, N.Y.

BEFORE YOU BUY Receiving Tubes or
Hi-Fi Components send now for your giant
FREE Zalytron current catalog—featuring
nationally known Zalytron First Quality
Tv-Radio Tubes, Hi-Fi Stereo Systems,
Kits, Parts, etc. All priced to Save You
Plenty—Why Pay More? ZALYTRON
TUBE CORP., 220 W. 42nd St,, N.Y.C.
CONVERT ANY TELEVISION TO SEN-
SITIVE, Big-screen oscilloscope. Only mi-
nor changes necessary. Plans $1.95. REL-
CO, Box 10563, Houston 18, Texas.

SAVE DOLLARS on Radio, TV-Tubes.
Brand new. Parts at less than manufac-
turer’s cost. 100% Guaranteed. No re-
brands or pulls! Request bargain bulletin
UNITED RADIO, Box 1000-R, Newark,
N.J.

BUILD AMAZINGLY SENSITIVE
TRANSISTORIZED TREASURE FIND-
PR. Locate deep buried, sunken metals.
No electronic experience necessary. Inex-
pensive. Simple, illustrated plans, details.
$2. DEEKITS, Box 7263-E, Houston 8,
Texas.

TV CAMERA PARTS available for Cam-
era described in May & June issues of this
magazine. SPERA ELECTRONICS, 37-10
33 St., Long Island City, N.Y.
PROFESSIONAL ELECTRONIC PROJ-
ECTS—Organs, Timers, Computers, etc.—
$1 each. List free. PARKS, Box 1665, Lake
City, Seattle 55, Wash.
SUPERSENSITIVE DIRECTIONAL MI-
CROPHONE picks up faint sounds at 300
feet. Detects sound through ordinary walls.
Easily built for $7.00. No electronic ex-
perience necessary. [Illustrated plans,
$2.00. DEE CO., Box 7263-A, Houston 8,
Tex.

DIAGRAMS FOR REPAIRING RADIOS,
$1; television $2. Give make and model.
DIAGRAM SERVICE, Box 672 RE, Hart-
ford 1, Conn. -
G-R, H-P, L&N, etc., tubes, manuvals, mili-
tary electronics. ENGINEERING ASSO-
CIATES, 434 Paiterson Road, Dayton 19
Ohio.

WWW.americanradiohistorv.com

UHF SWEEP GENERATORS, Philco
Model G8002. New in sealed cartons.
Orig. $289.50. Trade for Ham Receivers or
transmitters. Make offer. HOME APPLI-
ANCES, 480 West Hunter, Logan, Ohio.

VIDECON DEFLECTION & FOCUS
COILS $10.95 unmounted. $15.95 mount-
ed. KENCOL ELECTRONICS, 2816 Nor-
wich, Fresno, Calif.

RECORD FANS—Remarkable QUIET
cleans and lubricates record surfaces. Re-
tards static and dust. $2 treats 150 records.
MATTEL PRODUCTS, 37 Powers St.,
Brooklyn, N.Y.

TAPE recorders, Hi-Fi components, Sleep-
learning equipment, Tapes, Unusual val-
ues. Free catalog. DRESSNER, 1523R
Jericho Turnpike, New Hyde Park, N.Y.
SAVE 30%. Stereophonic music on tape.
Request tape, recorder Catalog R-1. SAXI-
TONE TAPE SALES, 1776 Columbia Rd.,
Washington 9, D.C. L
RENT STEREO TAPES—over 2,500 dif-
ferent—all major labels—f{ree catalog.
STEREO-PARTI, 811-RE, Centinela Ave.,,
Inglewood 3, Calif. :
STELLITE HI-FI enclosure. Sixteen 35-
inch Hi-Fi speakers—construction prints—
only $24.95 postpaid. Money order to:
TECHSERVICES, C.P.O. Box 849, Tokyo,
Japan. )
HIGH FIDELITY DEALERS, SERVICE-
MEN. Increase your income. Keep clients
satisfied. Write for full story. No obliga-
tion. WILLIAM N. GREER ASSOCI-
ATES, Consulting Engineers, 511 Impar-
cial Building, San Juan, Puerto Rico.
DON'T BUY HI-FI COMPONENTS, Kits,
Tape, Tape Recorders until you get our
low, low return mail quotes. “We Guar-
antee Not To Be Undersold.” Wholesale
Catalog Free. Easy Time Payments Plan,
10% down—up to 24 months to pay. HI-
FIDELITY CENTER, 220 RC E 23 St
New York 10, N.Y.

SALE ITEMS—TAPES—RECORDERS
Component quotes. Bulk tapes. BAYLA
CO., Box 131-RE. Wantagh. N.Y.

MODEL RELEASES Forms 100—$1.00.
STUDIO, Box 1143-F, Santa Barbara,

Calif. Rl ..
HOMEBREWING! . . . Beers . . . Wines.
Complete Instruction Manual, $1.00
(guaranteed!). CRYSTAL'S 28-BRK4,
Millburn, N.J.

DISC CERAMIC CAPACITORS. New,
unused. Leading manufacturer. Most popu-
lar capacitance. Assortment of 30 capaci-
tors for only $1.00. ROCK DISTRUBUT-
ING CO., 902 Corwin Rd., Rochester 10,
N.Y.

RADIO ELECTRONICS
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TRANSFIRE IGNITION. Transistor elec-
tronic. Save gas, tune-ups. Points, plugs
last 50,000-100,000 miles. Improved cold-
starting high-speed performance. Parts,
complete conversions, kits from $34.95.
PALMER ELECTRONICS, RE-1, Car-
lisle, Mass. . -
WIRE—Electronic, auto, boat. Military
quality, assorted sizes, up to 350 ft.—$150.
VENTURA ELECTRONICS, Box 1182,
Thousand Oaks, Calif. o P
ELECTRON TUBE BOXES!!! New, un-
marked. Mark your own type numbers.
Protect those stray tubes around your shop.
Assorted sizes. High quality. 20 for $1.00.
MELCO, Box 54, Weatherford, Okla.
COMMUNICATIONS, Teletype, unusual
surplus bargains. Free Flyer. MDC, 923 W.
Schiller, Philadelphia 40, Pa.

BUSINESS AIDS

BUSINESS CARDS, LABELS, RUBBER
STAMPS. Send for free descriptive litera-
ture, HEIGHTS INDUSTRIES, 6121 C
Street, Capitol Heights 27, Md.
BUSINESS CARDS, 1000, $3.99. Rubber
Stamps, 10 words, $1.00. Catalog Free.
ALCO, Box 244-R, Urbana, Ill.

EDUCATION/
INSTRUCTION

AUTOMATION and COMPUTER TECH-
NIQUES. Study as you desire. No con-
tracts to sign. Evaluation exam 25¢. EN-
GINEERING, Box 945, Fern Park, Fla.
LEARN WHILE ASLEEP, Hypnotize
with your recorder, phonograph or amaz-
ing new Electronic Educator endless tape
recorder. Catalog, details free. SLEEP-
LEARNING ASSOCIATION, Box 24-RD,
Olympia, Wash. - -
NEW CONCEPT OF LEARNING SELF-
HYPNOSIS! Now on tape or record! Free
Literature. McKINLEY-SMITH CO,,
Dept. TS, Box 3038, San Bernardino, Calif.
SALE—CR.E (Holmes Institute)
course. $40.00. W. PARKS, 6009 Falkirk
Rd., Baltimore 12, Md. - B
PLATINUM electronic scrap bought. NO-
BLE METALS CO., Box 543, Los Angeles
9, Calif.

WANTED

CASH PAID! Sell your surplus electronic
tubes. Want unused, clean radio and TV
receiving, transmitting, special purpose,
Magnetrons, Klystrons, broadcast types,
etc. Want military & commercial lab/test
and communications equipment such as
G.R, H.P. AN/UPM prefix. Also want
commercial receivers and transmitters. For
a fair deal write BARRY, 512 Broadway,
New York 12, N.Y. WAIker 5-7000.

ELECTRIC
APPLIANCES

$3 TO $5 AN HOUR

REE BOOK tells about it. Our complete, eas
Fproma,ble spare-time or course trains )%u for tog
full-time business that earnings., At no extra
bays $3-$5 hour — right at charge you get tire-sav-
homel 400 MILLION Ap- ing_Appliance Tester.
g{mr;lceeesd n&v mﬂusg. ‘1’80[; FIREI‘I],eBOOk, FREE Sam-

[ em fixed. Y ple sson!  Mail
make good money doing NOW. S

NATIONAL RADIO INSTITUTE, Appliance Div.
Dept. M-2, "Washington 16, D.C.

Send FREE Book, FREE .
Lesson, Appliance Repair Course

Namne.
Address.
City.

Zone. State.
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DESIGN AND OPERATION OF REGULATED
POWER SUPPLIES, by Irving M. Gottlieb. Howard
W. Sams & Co. Inc, 1720 E. 38 St., Indianapolis,
Ind. 5% x 8% in., 111 pp. $2.95.

Theory and schematics of tube and
semiconductor circuits.

HOW TO BUILD ELECTRONIC EQUIPMENT, by
J. Richard Johnson. John F. Rider Publisher Inc.,
116 W. 14th St., New York 11, N.Y. 52 x 8%
in. 290 pp. $6.95.

Shows how to use tools, solder, read
diagrams, wind coils, etc.

ELECTRONICS AND NUCLEONICS DICTIONARY,
by Nelson M. Cooke and John Markus. McGraw-
Hill Book Co. Inc., 330 W. 42nd St., New York
36, N. Y. 6 x 9 in.. 452 pp. $12.

Defines more than 13,000 terms used

in electronics, nucleonics, space technology,

missiles, avionics and engineering.

FORTY YEARS OF RADIO RESEARCH, by George
C. Southworth. Gordon and Breach, 150 5th Ave.,
New York, N. Y. 6 x 9 in. 270 pp. $6.50.

Dr. Southworth, who probably knows
more about the inception and development
of microwave communications than any
other person, has written an extremely in-
teresting history of the struggle to move
the “frequency frontier” from about 150
mc to the present gigacycle frequencies.

EXPERIMENTAL CORRELOGRAMS AND FOURIER
TRANSFORMS, by N, F. Barber. Pergamon Press,
122 E. 55 St., New York 22, N. Y. 6 x 814 in.
136 pp. $5.

Theory and practice of analog devices
that analyze these functions.

SEMICONDUCTOR RECTIFIER COMPONENTS
GUIDE, (second edition). General Electric Recti-
fier Components Dept., Genesee St., Auburn,
N. Y. 5% x 8% in. 142 pp. 50¢.

Charts and equations to aid selection
and use of silicon, germanium and selenium

types.

TRANSISTOR MANUAL (sixth edition). General
Electric Co., Semiconductor Products Dept., Elec-
tronics Park, Syracuse 1, N. Y. 5% x 8% in. 440
pp. $2.

Tables, formulas, measurements and
circuits, plus a large listing of types and
characteristics. For designers and experi-
menters.

INDUSTRIAL ELECTRONICS, by Edward Bukstein.
Howard W. Soms & Co. Inc,, 1720 E. 38 St.,
Indianapolis, Ind. 5% x 8%2 in., 192 pp. $3.95.

Measurement and control circuits and
devices are explained and described for
electronic technicians.

ADDITIONAL 1962 TELEVISION SERVICING
INFORMATION (Vol. TV-20). Compiled by M. N.
Beitman. Supreme Publications, 1760 Baisam
Rood, Highfand Park, HI. 8% x 10% in. 192
pp- $3.

Compilation of original schematics
and service data covering around 900 tele-
vision models and chassis made by seven-
teen manufacturers.
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RADIO HANDBOOK

- the comprehensive

reference source
- a problem solver for

designers and
builders of radio
equipment

Gives simplified theory on practically every
phase of radio. Tells how to design, build,
and operate the latest standard types of
radio transmitting and receiving equipment.
More “How-To-Build” articles than any
book in the ficld.

All information is original, up-to-date, and
complete. 8300 pages of data, clearly indexed,
between hard covers—the largest RADIO
HANDBOOK ever published.

$ 8 - 50 —at your distributor

*Order from your favorite electronic parts distributor.

If 'he cannot supply, send us his name and your
remittance, and we will supply; foreign, add 10%,.

EDITORS and ENGINEERS, Ltd.

i Summerland 5, California
@

Ask By Name For

GENUINE

Dealers:  Electronic distributors, order from us.
Bookstores, libraries, newsdealers order from Baker &
Taylor, Millside. N. J. Export {exc. Canada), order
from H. J. Snyder Co., 440 Park Ave. So., N.Y. 16.

your assurance
of brand name
quality
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l with each can of

Electronic
Chemical new
formula EC-44

ELECTRONIC Lubricates, con-
| CHEMICAL ditions, cleans
| products— all electrical
I 5" PLASTIC confacfls. Eco-

EXTENDER nomical . . . a

g Push Button little does a lot!

4 8 oz.
| Zrplishitn™" By $350

.
| Cause Shorts Net To Servicemen.
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to guide you

to a

successful future
in
ELECTRONICS
RADIO -TV
COMPUTERS

ELECTRICAL
ENGINEERING

This interesting pictorial booklet
tells you how you can prepare for a
dynamic career as an Electrical En-
gineer or Engineering Technician in
many exciting, growing fields:
MISSILES * RADAR °* RESEARCH
ELECTRICAL POWER * ROCKETRY
AUTOMATION °
SALES * DEVELOPMENT

Get all the facts about job opportu-
nities, length of study, courses '

offered, degrees you can earn,
scholarships, part-time work — as
well as pictures of the Milwaukee
School of Engineering’s educational ‘
and recreational facilities. No obli-
gation — it’s yours free.

MILWAUKEE SCHOOL OF ENGINEERING |

MAIL COUPON TODAY!

MILWAUKEE SCHOOL OF ENGINEERING
Dept. RE-862, 1025 N. Milwaukee St.
Milwaukee, Wisconsin
Please send FREE ‘“‘Your Career’” booklet
I'm interested in [J Electronics [J Radio-TV
O Computers O Electrical Engineering
[ Mechanical Engineering
(PLEASE PRINT)

"ms-113

Name Age.

Address.

City. State.
O I'm eligible for veterans education benefits.
Discharge date.

Zone.

Frar e t e R L D L b
[ Y Y T L L T

2

BASIC RADIO, by M. Tepper. John F. Rider
Publisher Inc. 116 W. 14th 5t., New York, N. Y.
6 x 9 in. 776 pp. $13.85.

A six-volume set, written at a technical
institute level and illustrated in a manner
that permits the reader to grasp the con-
tents rapidly, regardless of previous edu-
cation. Vols. I through VI cover dc, ac,
electron tube circuits, AM and FM re-
ceivers, transistors and transmitters, respec-
tively.

HIGH-QUALITY SOUND PRODUCTION AND RE-
PRODUCTION, by H. Burrell Hadden. lliffe Books
Ltd., Dorset House, Stamford St., London, S.E.l.,
England. 5% x 8% in. 274 pp. Price 42s net.

A training manual by BBC that can
help professionals and amateurs get the
most out of speakers, microphones and
studio equipment.

DESIGN FUNDAMENTALS OF ANALOG CCM-
PUTER COMPONENTS, by R. M. Howe. D. Van
Nostrand Co. Inc., 120 Alexander St., Princeton,
N. J. 6 x 9 in. 268 pp. $7.50.

For scientists and engineers who use,
design or maintain computers.

THYRATRONS, by C. M. Swenne. The MacMillan
Co., 60 Fifth Ave., New York 11, N. Y. 5% x
8% in. 73 pp. $3.

Characteristics and operation of thy-
ratrons with examples of motor control,
inverter and timer circuits.

Nor Respong)aLe
FOR SETs LeFr
| OveR 30 pavs

SCHOOL DIRECTORY

B. S. DEGREE IN 36 MONTHS

GET INTO
ELECTRONICS

.T.I. tralning leads to success as
technicians, field- englneers, special-
ists In communlcations. mis«
siles, ecomputers, radar and automation.
Basic & advanced courses in theory &
laboratory. Electronte Engineering
Technology an ECPD accredited Techni-
cal Institute curriculum. Assoc. defree
in 28 mos, B.S. also obtalnable:—G.I.
approved. Graduates in all branches of
electronics with major companies, Start
Sept., Feb. orms. campus, High
school graduate or equivalent. Catalog.

VALPARAISO TECHNICAL
INSTITUTE

Valparalso, Indlana

1

Dept, C

AVIONICS \

ELECTRONICS
FREE! B carcer KiT

tf you're interested in breaking into a
good-paying job in Radio-TV-Electronics,
I.C.S. will send you absolutely free a
famous Career Kit with 3 famous booklets
that have helped thousands of others —
just like yourself —on the road to real
success. Includes:

I “HOW TO SUCCEED" Career Guide —
36-page gold mine of career tips and
information.

2 “J0B CATALOG" of opportunities In
your field of interest.

3 “SAMPLE LESSON' (math) to demon-
strate the famous |.C.S. method.

Send today for your free I.C. S. Career Kit
with these 3 famous booklets. There's no
obligation. This may be the big break
you've been waiting for. Mark and mail
the coupon today.

INTERNATIONAL CORRESPONDENCE SCHOOLS

Dept. W7420G, Scranton 15, Penna,
Please send free Careor KRt with $ tamous booklets
[ General Electronics [ Radio-TV Serv'g [ Practical Electriclan
] Industrial Electronics CJ Sound Equipt. Serv’g [J Profess’l Eng. (Elec.]
O3 Radio-TV Eng'r'g O Electrical Eng'r'g [ Efectrical Drafting

3 Electronic, Servicing 3 Electrical Tech. [ Other

Name Age_
Address.

City Statd—

wWWW.americanradiohistorv.com

Chemical,
Chemistry,
Graduates employed from coast t
gram.
Catalog:

INDUSTRY & GOVERNMENT NEED
50,000 NEW ENGINEERS A YEAR!
Accelerated year-round program puts you in the job-market
a whole year early! Also B.E. degree in 27 mos. Aero.,
Civil, Electrical, Mechanical, Electronics; Math,
Physics. Quality instruction; widely recognized,
coast. Self-help pro-
Start Sept., Jan., March, June, July.
Washington Blvd.. Ft. Wayne 2. Ind.

[ INDIANA TECHNICAL COLLEGE
WEAK IN MATH?

Don’'t let inadequacy in mathematics hold you
back. Now you can learn the basic math you must
know to succeed as a technical man. Learn through
Grantham

Modest rate.
1582 E.

Schools’  unusual home study math
course for technicians, engineers, and mechanics.
Write for details today.

write to: Dept. 240-M

GRANTHAM SCHOOLS. INC.

I505 N. western Ave. Los Angeles 27, Calif.

ENGINEERING . EDUCATION
O!;tfor the Space Age

i NORTHROP INSTITUTE of Techuolozy
is a privately endowed, nonprofit college of engineering
offering a complete Bachelor of Science Degree Program
and TWO-YEAR accredited technical institute curricula.
Students from 50 states, many forel countries. Outstand-
ingly successful graduates employed In aeronautics., elecs
trontcs, and space technology. rite today for cataloges
no obligation.

. NORTHROP INSTITUTE OF TECHNOLOGY
1181 West Arbor Vitae Street, &nglewood {; California

Engineering Technician
A.S. Degree—2 Years

Electronics Engineer
B.S. Degree—4 Years

Write for Folder

ELECTRONIC TECHNICAL INSTITUTE
970 West Manchester Ave,, Inglewood, Calif.
4863 E. Cajon Blvd., San Diego, Calif.

ENGINEERING

ENGINEERING DEGREE IN 27 MONTHS

You ‘know the advantages coliege graouates have In in-
dustry . . . more income, rapid advancement. Important
firms like Tri-State graduates . . . regularly Interview
seniors on campus. Become an Electronies Engineer.
Bachelor of Science Degree in 27 Meonths in Electrical
Mechanical, Chemical. Aeronautical, Civil Engineering.
IN 36 MONTHS B. 8. in Business Administration (Gen-
eral Business, Accounting, Motor Transport Management
majors). For earnest, capable students. Small classes.
More Drofessional class hours. Beautiful campus. Well-
equipped labs, modernized buildings, new dorms. Year-
round operation. Enter Sept., Jan., March, June. Founded
1884. Write J. G, McCarthy, Director Admissions, for
Catalog and ‘‘Your career in Engineering and Commerce”

Book.
TRI-STATE COLLEGE
2482 College Avenue ¢ Angola, Indiana

RADIO-ELECTRONICS
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All Metal Case—Top Quality
9 Transistor Transceiver

WAS NOW each, 2
$49.95 AT s3995 for $79.00

For a limited time, we will in-
clude our Deluxe $4.95 top grain
leather case, earphone & bat-
teries at no extra charge.
DELUXE FEATURES: 9 Tran-
sistors -1 2 Crystals. All Metal
Case. Self-Contained Internal
Mounted Telescoping Antenna.
Maximum Efficiency.

Our Transceiver was designed to
achieve 1op quality and efficiency.
It was not designed to meet a
lew price. . But now we can
effect a fantastie tow price and
deliver you the finest in its field.
Why not have the best. Order
yours today.

Write for FREE Catalog 14H-RE

GM PHOTOELECTRONICS
623 So. Gay St., Knoxville, Tenn.

NEW LOW PRICE

6 MONTH WARRANTY

By GM Photoelectronics
against Mfg. defects for
6 mo. Defective mdse.
returned by purchaser
will be repaired or re-
placed at our option.

000000000000000000000000000
HI-FI RECORDING TAPE

Splice Free (except 2400’) Freq. Resp.:
Q.000 cps. 15 day money-back guarantee
12.23

20,

3-31

7” Acetate ..
7 Acetate
7" Mylar
77 mylar ..
7" tensilized mylar .. 8
Can Be Assorted. Add 15¢ Postage Per Reel
10¢ for 24+ Lot Orders

Hi-FI COMPONENTS, TAPE RECORDERS
Same day shipments « Best-by-comparison prices o
Ifactory sealed cartons » Send for “‘Quotes’ on pack-
age deals and save more. Write for monthly specials.

@ 125-RD East 88 St., New York 28, N. Y,
CARSTON i
0000000000000000000000000

'CONVERT TO COLOR TV

COLORDAPTOR—A simple 10-
tube circuit and rotating color
wheel converts any size B & W
TV to receive compatible calor.

tached to any TV set, does not
affect normal operation, often
built from parts experimenters
have on hand, BRILLIANT

COLOR!
§195

Complete booklet—agives theory of opera-
tion, all construction details,” schematic,
aay $19.99
s1.00 g
1798 Santa Cruz,

and sample color filters..............
Menlo Park, Callf.

Essential Parts Kit—

Includes all special parts—coils,
tine, crystal, color filters. Add
for sets over 167.

COLORDAPTOR

WE
WANT T0 BUY
CERTAIN TYPES

OF
UNUSED TUBES
AND
ELECTRONIC EQUIPMENT

LD
Barny ||

C OR P OR

A T1ON

512 BROADWAY, NEW YORK

NEW YORK .  WaAlker 5-7000

AUDI[] unlimited

COLORDAPTOR — Easily at- | |

Specializes in SAVING YOU MONEY

v FACTORY FRESH COMPONENTS

+ LOWEST poSSIBLE QUOTATIONS

v FAST DELIVERY
We are FRANCHISED DEALERS for most Hi-Fi
lines. Most orders SHIPPED PROMPTLY from
stock. RECORDING TAPE at LOWEST PRICES.
FREE 95 page STEREO CATALOG

190-R Lex. Ave., Cor. 32
St., New York 16, N. Y.

Visit Our Showroom

AUGUST, 1962

ADVERTISING INDEX

‘ Radio-Electronics does not assume responsibil-
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“TECHNICAL APPARATUS BUILDERS”
SINCE 1945! RECTIFIERS, CHOKES

RECTIFIER “TABTRAN"® TRANSFORMERS

F.W.B., C.T. & H.W.—ISOLATED PRI: & SECD!
Sec'd Volts (Dualt 0-9-15-18 & 0-9-15-18)+
Series seeds — 0-3-6-9-12-15-18-21-24-27.30-33-38V
Pri = 115VAC/50 10 800cys/1ph: (*115 & 230VAC)

TR4000R 2x16V @ 1 Amp each Sec’d Wndg (2) $3.45
1TRA001 @ 1 Amp per each Sec'd Wndg (2) 4.60
1TR4002 @ 2 Amp Per each Sec’'d Wndg (2 6.30
tTRA003 @ 5 Amp per each Sec’d Wndg (2) 9.00
TTRA005 @ 12 Amp per each Sec’d Wndg (2 16.15
TTR4006 @ 24 Amp per each Sec’d Wndg (2).. 32.00

*tTR4007 @ 50 Amp per each Sec'd Wndg (2).. 52.00

“1TR4008 @ 100 Amp per cach Sec’d Wndg (2) 125.00
“TR4009 Sec’d 165, 160, 150, 125 @ 5 Amps 54.00
*TRA010 Sec’d 165V, 160,150,125 @ 10 Amps  89.75
2TR4011 Sec'd 330V, 320, 300, 250 @ 5Amps  79.00

*TR4012 Sec'd 330V, 320, 300, 250 @ 10 Amps 128:0b

"“TABRAN'' UNIVERSAL RECTIFIER CHOKES

CR6001 1 Amp 0.1 Henrys/1.4 ohms I.R. .. 2.90
CR6002 2 Amps 0.1 Henrys/0.67 ohms I.R. 5.15
CR6003 5 Amps 0.07 Henrys/0.6 ohms I.R. . 9.00
CR6008 10 Amps 0.01 Henrys/0.1 ohms I.R. ... 5.45
CR6004 12 Amps 0.015 Henrys/0.1 ohm I(.R. .. 11.45
CR600S 24 Amp 0.005 Henrys/0.025 ohm L.R. 14.90
CR6006 50 Amp 0.001 Henrys/0.001 ochm I.R. 43.00
CR6009 100 Amp0.0005 Henrys/0.005 ohms I.R, 53.90

“TABTRON"® POWER SUPPLIES “TABPAK”

CABINETS! METERS(2)* VARIAC®! DW/XFMR!
F.w. RECT! INPUT 115V/60 CYS

T16V10E Otol6VvDC @ 10 Amp .
T16V1O0ACC 0tol6VDC (@ 10 Amp
T12V1I5ARM 0tol4VDC @ 15A/19%, P&S5OgRegl
T32VSACC 0to32VDC @ SA/0.5% Ripple ..

$43

T32V1SARM 0to32VDC @ 15A/19%Rip.50R ..$207
VT816VQ 0BV @8A0rBtol6V@SA,/Rip.0104INT20A $54
VT28V3AQ 0.5t028VDC@3A/Regltd

0.59% /Rip 100 Mv . $99
VT14V1AQ 0to14VDC(@2 Amp Non-Regltd . %18
VT28V4AQ 0.5t030VDC@4A Regltd

2% /Rip 100 MV ..., $162

RELAY-PAKS CASED, FILTERED 24 to 28VYDC
NON-VARIABLE—NO METERS

B12VER 12to16VDC at 2 Amp $10
B12VGR 12t016VDC at 4 Amp $18
B24VAR 24t02B8VDC at 1 amp $10

B24VER 24t028VDC at 2 Amp ..
B24VET 24t028VDC@2AMP/.05% 10Mv
B24VJR 24t028VDC at 6 Amp

E (RS onino Pnosssscs X . >
gleaimnaogrmedona  g9a 5 =9
3 $> -m«ngnvwnng: :3& L L hud
|85 aOF L3 383°
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ORDER THRU YOUR
LOCAL DISTRIBUTOR
OR CONTACT FACTORY
TECHNICAL APPARATUS BUILDERS
SIX CHURCH ST, GBG, N. Y. 6, N. Y., U.S.A.
TELEPHONE: 212 RECTOR 2-6249
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RAD-TEL says:

For Making RA

Shark Y

D-TEL Tube Company

AMERICA’'S LEADING
“DIRECT BY MAIL" TUBE COMPANY

RAD-TEL’S QUALITY

BRAND NEW TUBES
1 YEAR GUARANTEE

TuBes FOR TV, RADIO, anp HI-Fl

5. 0FF

7

T0

FREE!

YOUR
CHOICE

No. A91

RA

1-DAY
SERVICE

[J 50 ASST'D TIE LUGS, No. A8S

[ 50 ASST'D £ERAMIC CAPACI-
TORS, No. A86

[J 15 ASST'D TV COILS, No. A88
[J 15 SETS ASST'D CONNECTORS,

- Send

ALL 7 FOR ...

LOTS OF 5 (may be assorted) ...

WHILE THEY LAST
LG & SH SHAFT,
No. A99

[J 15 ASST'D BIND
TERMINALS. No.

D-TEL TUBE CO.

55 CHAMBERS STREET, NEWARK 5, NEW JERSEY

OVER 500
TYPES IN

For New Tube & Parts Catalog
& Trouble Shooting Guide

KIT SPECIAL FROM RAD-TEL
THE EIGGEST KIT BUY IN THE COUNTRY

creenn.....50C ea.
....59¢c ea.
_....79c ea.

[ 10 ASST’D VOLUME CONTROLS,

No. A93

[J 1 LB. PROX NUTS & BOLTS,

ING POST
A103

TV, RADIO
anp HI-FI

TERMS: 25% depos:t must accompany all orders, balance COD. Orders under $5: add $1
handling charge plus postage. Drders over $5: plus postage. Approx. 8 tubes per 1 Ib. Subject
to prior sale. No C0J's outside continental USA.

EACH TUBE INDIVIDUALLY & ATTRACTIVELY

Qty. Type Price | Qty. Type Price | Qty. Type Price Qty. Type Price
. 024 19 | ___6AU4 82| __6J6 67 | —12CX6 .54
—1AX2 .62 | __B6AUb 52 | __6Kb 63 | 1204 .69
___1B3 79 | __6AU7 .61 6L6 1.06 | —_12DB5 .69
___1DN5 .55 | __BAU8 87 | __6N7 98 | ___12DE8 .75
163 .79 | —_6AV6 41 _ 6S4 51 | 12018 .85
13 79 | —_6AWS .90 6SATGT .76 | 12006 1.04
- 1K3 .79 | _6AX4 .66 6SG7GT .41 | 12087 .79
—1R5 .62 | __BAXS .14 6SHTGT .49 | 12015 .76
__184 59 | __BAX7 .64 | __ 6SI7 88 | 12017 .79
18§ 51 | __BAX8 .92 6SK76T .74 | 12018 .79
__114 .58 | _6BA6 .50 6SL7GT .80 | .___T20U7 1.01
1U4 97 | —__6BA8 .88 BSN7GT .65 | —_120wW8 .89
__1U5 .50 | ___.6BC5 .61 6sQ7 73 | 12026 .56
__1X2B .82 | __BBC7 94| . 6T4 99 | __12ED5 .69
__2AF4 .96 | __BBCS 97 | —6T8 85 | __12EG66 .54
__2BN4 64 | __6BDS 125| __6U8 83 | __12EK6 .56
___2ENS .45 | —_6BE6 .55 6VG6T .54 | __12EL6 .50
—3ALS 42 | —_6BF5 .90 6W4 60 | __12EM6 .79
—_3AUG .51 | —_6BF6 44 6W6 JU | ___12EN6 .78
—3AV6 41 | __6BG6 166 | __ 6X4 .39 12E26 .53
—_3BAb 51 | —_6BH6 .65 | __BX56T .53 | ___12F8 .66
38CS5 54 | __6BH8 .87 | __6X8 .80 12FA6 .79
___3BE6 .52 | —-6BJ6 62 | __7A8 .68 12FM6 .43
__3BN6 .76 | __6BJ7 79 | _7AU7 .61 12FR8 .91
__3BU8 .78 | —__BBK7 .85 | __7B6 .69 12FX8 .85
—_3BYS .55 | —_6BL7 1.00 TEY8 .13 12GC6 1.06
3826 .55 | —__6BN4 __TF8 _ 1218

___BEBS8 —_12v6 53
43| __8SN7 .66 | ___12W6
.__ADT6 6CB6 55| . 9CL8 79 | —_12X4 .38
__5AM8 .79 | __6CD6 1.42 | __11CY7 .75 17AX4 .67
5ANS .86 | __6CES 57 | 124 .60 | __17BQ6 1.08
. 5A05 .52 | _6CFb .64 12AB5 .55 17006 1.06
___5AS8 .86 6CG7 B1 | ___12AC6 .49 | ___17we .70
—5AT8 .80 | __6CG8 1 12A06 .57 18FW6 .49
__5AV8 1.01 | __6CK4 .10 12AE6 .43 18FY6 .50
58C8 .79 | __6CL8 J91 1287 94 18FX6 .53
5BEB .83 6CM6 .64 124F3 .73 19AU4 .83
—_SBK7 .82 | __6CM7 .66 12AF6 .49 19BG6 1.39
__5BQ7 .97 __6CM8 .90 12A)6 46 | _.19C8 1.14
__5BR8 .79 BCN7 .65 12A15 .45 | __1918 .80
—_5BT8 83 | __6C08 .84 12AL8. .95 | —21EX6 1.49
5CG8 .76 | —__6CR6 51 12A05 .60 | __25AV5 .83
—5C18 .76 6CS6 571 ___12AT6 .43 25AX4 .70
__5CM8 .90 | __6CS7 69| __12AT7 .76 25BK5 .91
__5c08 .84 | __6CUS 58 | __12AU6 .51 | _25BQ6 1.1
_ 5C25 72} __BCU6 108| __12AU7 .60 | __25C5 .53.
___SEA8 .80 | __BCYS 70 | —12av6 .41 25CA5 .59
___5EU8 80 | _ 6CY7 71| —_128V7 .75 25C06 1.44
__5J6 .68 | __6DA4 68| —12AX4 .67 25CU6 1.11
518 .81 6DB5 69| _ _12AX7 .63 | __25DN6 1.42
__5U4 .60 6DB6 .51 | —_12AY7 1.44 25EH5 .55
. 5U8 81 | __ 6DE6 58 | —_12AZ7 .86 | 2516 .57
__5V3 .90 __6DG6 50| _12B4 63 | —_25Ww4 .68
___5V6 .56 | __6DK6 59 | __12BA7 .84 32ETS .55
. 5X8 .78 | _6DN6 1.55| —_128D6 .50 | __32U7 .90
573 4| _ eDO6 1.10| —12BE6 .53 | __35B5 .60
__6ABG 1.20 | —.6DT6 53| ___12BF6 .44 | ___35C5 .51
—_6AB4 46 | —_6DT8 791 __12BH7 .77 | __35l6 57
._BAC7 .96 _GEA8 79 —_12BK5 1.00 | __ 35W4 .42
__BAF3 73| __6EB5 72| _.12Bl6 .56 | __3525 .60
. _BAF4 97 GEBS 94| __12BQ6 1.06 | ___36AM3 .36
___BAGS 68 6EM5 .76 [ —_12BR7 .74 | __50B5 .60
__BAH4 81 GEM7 82| __12BV7 .78 | __50CS .53
—6AH6 .99 ___GEUB 791 __12BY7 .77 | __50EH5 .55
___BAKS 95 | _ _GEW6 57| —_12BZ7 .75 | __50L6 .61
BALS 47 | __BEY6 75| —12C5 56 | 7007 .97
__6AmM8 .18 __ BFSGT 39| —12CN5 .56 | ___7025 .69
—_6AQS .53 | —_6FE8 75| —12CR6 .54 | __ 807 .70
___BARS 551 _ 6GH8 80| —-12CUs .58 | ___ 11723 .61
___BAS5 .60 | __6GK6 79| __12Cu6 1.06
_gﬁg gg :gﬁgs :gg Send for free catalog ‘
6ATS 79 | __6J56T .51 | “RED HOT,” Summer Specials
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LIQUID CONTACT
CLEANER

Cleans Almost Instantly with Minimum Rubbing

After years of painstaking research, Standard Kollsman for the first
?irTze can honestly recommend a liquid con.tact cleaner. You'll find m NO RESIDUE
itin the new ContaCare Kit II. You'll also find a soft tough cloth—

lint-free to avoid fouling . .. and a tube of non-evaporating grease ® NO SUBSEQUENT

- : CORROSION
for permanent channel lubrication and contact protection. Instruc- .
tion sheet is clear, brief, and complete. Kit is compact and sturdy. = NON-FLAMMABLE
Try it soon . .. and save your elbow grease for jobs that need it. m NON-CONDUCTIVE

INSIST ON THE GENUINE CONTACARE KIT IT

standaml kollsman" INDUSTRIES, INC.

FORMERLY STANDARD COIL PRODUCTS CO., INC., MELRCSE PARK, ILLINOIS

WORLD'S LARGEST MANUFACTURER OF TELEVISIDN TUNERS

www americanradiohictorv com
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Essential service data at your fingertips...
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RCA TECHNICAL PUBLICATIONS HELP YOU DO YOUR JOB
FASTER, BETTER, AND MORE PROFITABLY

How many times each day do you have to refer to electronic
technical literature in order to do your job properly?

Of all major electronics manufacturers, RCA provides you with
one of the most comprehensive, authoritative libraries of techni-
cal service literature in your industry...all designed to put service
facts you need at your fingertips. This literaturc is as important
to your job as vour soldering gun.

e RCA Receiving Tube Manual (RC-21) Essential data and basing
diagrams for over 1000 receiving tubes. Treats tube theory,
applications, circuits.

e RCA Receiving Tube and Picture Tube Catalog (1275K) Classi-
fication, application, and characteristics charts and basing dia-
grams for over 1050 entertainment receiving and picture tubes.

e TV Servicing (TVS-1030) Fully-iliustrated, easy-to-follow guide
to help you locate and diagnose TV troubles.

o TV Servicing, Supplement 1 (TVS-1031) Problems encountered
in servicing hard-to-service sets.

o RCA Color TV Pict-O-Guide Loose-leaf guide to help you recog-
nize and repair color TV troubles. llustrated, diagrammed,
casy-to-follow.

e RCA Triple Pindex (PINDEX 109) Lets you look at base diagrams
of three diflerent receiving tubes simultancously.

e RCA Interchangeability Directory of Foreign vs. Domestic Re-
ceiving Tubes (1CE-197A) Shows which U.S. receiving tubes to
use to replace those hard-to-get foreign types.

o RCA Service News Keeps you up to date on RCA’s new products
and promotions.

...And much more, including RCA technical data bulletins, tech-
nical booklets and interchangeability directories on batteries,
technical aids to more effective use of test equipment, etc. All are
available from your Authorized RCA Electron Tube Distributor.
Stop in to see him this week.

RCA ELECTRON TUBE DIVISION, HARRISON, N. J,

THE MOST TRUSTED NAME IN ELECTRONICS

®
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