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...THERE’S NO QUESTION!
HERE’S YOUR ,
“BEST BUY”

o
The Thrifty 4-Speaker TF-3 from Jensen

in the “budget” price range, there is no finer speaker system on the market. In fact, careful comparison
proves that Jensen’s beautifully balanced TF-3 is unquestionably the finest. . . not only the *best buy"”
.. . but point for point, the best system—and you pay much less. Compare ... components: The TF-3
uses a 10" FLEXAIR* woofer, effective from 25 cycles, two special midrange units, and the new Jensen
Sono-Dome* Uitra Tweeter. . . so brilliant a speaker, it does not even begin to operate until 10,000 cycles!
power ratings: The TF-3 drives to full room volume with a good quality 10 watt amplifier. it does not require
a 20 watt amplifier for clean performance. enclosures: in the Jensen TF-3 you get top quality construction
34 gum hardwood, rigidly built. It stains beautifully—or paint or build-in as you choose. Dimensions:
13%"H., 2325"W., 11%"D. Compare . . . price: There is no real comparison. $79.50

EH RN You are invited to make these comparisons—and any others you wish—between the Jensen TF-3 and any
TSIVt other ‘rated” speaker system on the market regardless of price. Comparison with the thrilling sound of the
; TF-3 will still further prove that . . .

*T.M.

there is always something better from

X MANUFACTURING COMPANY

enae 6601 S. Laramie Ave., Chicago 38, lilinols
In Canada: Renfrew Electric Co., Ltd., Toronto

Division of The Muter Co. In Mexico: Universal De Mexico, S. A., Mexico D.F.

f _ Write for Free illustrated Brochure *‘KU'".

DRSPS - e o e
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If you have some knowledge
of Radio or Television or
Electronics now and want to
BECOME A PROFESSIONAL

SERVICE TECHNICIAN

- B — .

Over 40 vears ago, |. E. Smith, founder of the
National Radio Institute, pioneered in teaching
Rudio by the home study mcthod. Today, this mag-
nihcent building is completely devoted to NRT's
Radio-TV FElectronics training. Here up-to-date lab-
oratory and research fucilities are constantly testing
new developments and improved methods of train-
ing men for Radio-TV Electronics carecrs

All-Practice Method

NRI's Professional TV Servicing
Training is practical, complue
You make tests and experiments
to help thoroughly understand
TV problems. You get equipment
i to build a 5” Oscilloscope, a 177
' picture tube and all components
tfor building a TV receiver. Com-
prehensive Color TV manuals
also included. You learn how ex-
perts diagnose TV defects, get
knowledge of professional tech-
niques. Mail the coupon for
tfree catalog now. NATIONAL
RADIO INSTITUTLE,Washing-
ton 16, D. C.

NOVEMBER, 1960

you will want to
investigate the special
ALL-PRACTICE TRAINING
PLAN developed for men
like you by the OLDEST
AND LARGEST home study

Radio-Television school

MAIL THIS TO NRI NOW ‘

|
National Radio Institute, Dept.OMFT,Washington 16, D.C. !
Accredited Member National Home Studv Council y

Please send me¢ a FREE copy of your eatalog “How to Reach the Top in TV |

|

|

|

|

|

: !

: Servicing.”” T understand no salesman will call. |
L

: NAM€. Age . ____. P

| I

: Address. . :

| |

I O i e s o Zone . _State._.___.._..__ = :

[ (Note This training is NOT for beginners) !

U G SR A |
3
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Formerly RADIO-CRAFT — Incorporating SHORT WAVE CRAFT — TELEVISION NEWS — RADIC & TELEVISION *

Radio-Electronics o

y_...L-L..L

OVER FIFTY YEARS OF ELECTRONIC PUBLISHING

Hugo Gernsback editorial

Editor and Publisher 33 F S Traffi H
M. Hatvey Gernsback uture Space Traffic—Hugo Gernsback
Editorial Director

Fred Shunaman radio
Managing Editor

Robert F. Scott 38 FM Finally Makes it—David Lachenbruch

W2PWG, Technical Editor 43 How to Fix Radios Faster (and Make More Money}—Jack Darr
Larry Steckler ) i 56 Convert to Economical Hi-way FM—John J. Borzner
Associate Editor .
. Oueen 80 Simple FM Converter for TV Uses Minimum Parts
Editorial Associate —Jonathan Vanderwall
Elizabeth Stalcup
Production Manager elec'ronics
F do Marti
e . rarh Dlscton 34 Electromyography—Dr. Bernard S. Post
Wm. Lyon McLaughlin 46 Build the Rally-Pal Computer (Cover Feature}—Jack Allison
Tech. Illustration Director
g 55 New for Radar
]
LAl Associate 62 Microwave Transistors
Lee Robinson N 98 &ES5 for Transistor Circuits—Rufus P. Turner
Director, Advertising Sales
John J. Lamson what's new
_Eastern Sales Manager
6. Alique 63 Pictorial Reports of New Developments
Circulation Manager
Adam J..Smifh
Director, Newsstand Sales audio_high fidelity
Robert Fallath e
Promotion Manager 40 6DZ7 Amplifier Is Neat Job to Make—Rcbert M. Voss

52 New Stereo Pickups, Part lll—Julian D. Hirsch
71 Improving PA Systems—Leo G. Sands

Average Paid Circulation
Over 163,000

Ke) industrial electronics

o @“”’D 49 Subcarrier Techniques for Telemetry—Ed Bukstein
B 79 The Transient Capacitor, What's It For?—Dellroye D. Darling

9" WHERCOVER= test instruments

i fSlenkentnggEeit) 42 Construct a Tunnel-Diode Noise Generator—/. Queen
' Behciind Lhe' wheel and | 58 Simple-to-Build Sweep Generator Uses Varicap—Morris Barron
e oo | 91 PNP-NPN Transistor Oscillator Easily Built—F. T. Merkler

rally, the driver sets up his
home-made clectronic com-

puter. The.device. will help television
him to be in the right plac.e
o the 'ibgh' time—vital if 60 Servicing TV Distribution Systems, Part | —Jack Beever
s t a winner. . .
n scol car l: | 64 TV Service Clinic—Conducted by Jack Darr
B N e ‘ 84 Legal Pitfalls—Leo T. Parker
|

Jack Aliison.
90 Sawtooth Sticklers—Robert P. Balin
L - __ B _ w=m )
the departments
121 Business and People 99 New Patents 119 Noteworthy Circuits
b o '
118 Corrections 102 New Products 112 Technicians' News
26 Correspondence 115 New Tubes and 110 Technotes
130 New Books Semiconductors 124 Try This One
127 New Literature 6 News Briefs 120 50 Years Ago
io- i OV er, 196 XXXI, No. 11. Published monthly at Mt Gernsback Publications. Inc, Executive. Editorial ang» Advertising Offices, 154 West
]?Iz?x.ios.Ellﬁf:.“;)ovn:.‘,:e-sn1;:::132'1hr‘(\‘tllyli]c(;)lt;'i](')nzmllns\St\-clonrll\-?-lxm.s u):vl;])u‘: )‘:;i(llll:ntll)it'\. Alln is, 14th St., New York 11, N.Y. Telephone Alxonanin 5 7755, Huggo G‘err_nshack, Chairman
111, Copyright 1960 by Gernsback Publications, Ine. All rizhrs reserved under Universal, of the Board; M. Harvey Gernsback. President; G. Aliquo. Secretary.
International and Pun-American Copyright Conventions Advertising Representatives: ‘l;'os Asngﬂe;: Unrlit‘l'-ltllu.:};ellf;i'outgl(lil!i%. 4?%"&";;2
B Esessions 7 A $5 i ¢ vear: $9.00 for Alarado St Tel. DUnkirk 7-2328. San Francisco: arker- Husted-Courhiin,
1',’,OROaggx?-Ilu'lt‘-rés).'éalv"é.S'}’?nga-sjl\':;lef;Ii]ga‘l‘|n2\\fl?tl;"ilg§a:1:6\.l'llﬂaonnrlmoglemyg:f'“ ;1’ 80 tglr i\)lx:;x'rul dSrr..g?:é). GArtield 1-0151. Chicago: 5631 East Prairie Road, Skokie, IN. Tel.
clrar g o

$I5A00 for three vears. All other countries $6.50 a vear; $12.00 for two — o L .

> 16.50 for three vears. Foreign Agents: Great 4Brltam: Atlas Publisbing and Distributing Co., Ltd.. 18
i i 3 Ao Bride Lane, London E.C. 4.

Subscripti : Address correspondence to Radio-Electronics, Subscription Dept.. 154 - - )

\\!;Mscl':llt‘l’lhg:.s Ne\(vdl\r;;k(i"lf‘;‘lgl.' e\\'ﬁen retlm'slting a. change of address, please fur- Postmaster: Il'unduh\(’rﬂlgle. send Form 3579*to: R"\Dl‘(.)'LL?‘"TROBIS‘bI'J,I“U},\.Y"St

nish an address label from a recent issue. Allow one month for change of address. 11th $t.. New York 11, N.X. Trademark registered U. 8. Pat. ice.
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BREAK THROUGH T HIGHER PAY

72
|

SUCCEED IN MANY HIGH-PAYING
JOBS LIKE THESE...

« TV-Radio Salee, Service and Redair

» Profitable Business o Your Owr

» Communications Tecknician — F.C.C. License
» Hi-Fi, Stereo & Sound Recordinz Specialist

« TV-Radio Broadcasting Operator

» Technician in Computars & Missiles

» Electranics Field Engineer

« Specialist in Microwaves & Sersamechanisms
» Expert Trouble Shooter

« All-Phase Master Technician

NATIONAL &f SCROOLS

WORLD-W DE TRAINING SINCE 1902
4000 50. FIGUEROA SL, 1OS AMGELES 37, ZalIF, U.S. A

Write Dept. R6-110

fFrE

RESIDENT TRAINING AT LOS_ING[L[S
1 you wish te take your training in“o.ur:
Resident School at Lis Aﬂlnllti oot
NOW in our big, modern Shops an & l
Work with the 1atest Auts and u::_
tngines — ail types tuel inj un.“i’.
tomatic traasmissions, all power eq :
ment — most complete hf.llmn _l"!u
oy any schaol. Expert, friendly instruc-

ment Service. Help
tors. Graduzte Employ p

ACCREDITED MEMBER

- .. the only nationolly
recognized accrediting
ogency for privore
home study schools.

(n finding bome near school

time job while you ledrn.

WRITE FOR: SPECIAL RESIDENT SCHOOL
CATALOG AND INFORMATION

N.T.S. HOME TRAINING is
® Classroom Developed

o LabStudio Flanned = — |

® Shop-Tested . T I

o Industry-Approved - ' e |l

o Specificall¢ Designed
for Home Study

NOVEMBER, 1960

FREE

ELETRONES

START NOW! Break through the Eariing Barrier that stops
half-trained men. N.1.5. ““All-Phase’’ training prepares you —
at home in spare time — for a high-paying CAREER in Efec-
tronics — TV — Radio as a MASTER TECHNICIAN. Oaxe Master
Course at One Low Tuition trains you #or unlimited cpportuni.
ties ir All Phases: Servicing, Commuwnications, Pre2paration
F.C.C. license, Broadcasting, Manuracturing, Actomation,
Radar and Micro-Waves, Missile and Rocket Projects.

A more rewarding job ... a secure
future ... a richer, fuller life can
be yours! As an N.T.S. MASTER
TECHNICIAN you can go traight to
the top in industry ... cr in your
own profitable business.

19 BIG KITS

YOURS TO KEEP

worl on
. achaal job
\ projects

d

Free book
gives you all the facts

N.T.S. Shop-Tested HOME TRAIN-
ING is Better, More Complete,
Lower Cost. . . and it is your key
to the most fascinating, opportu-
nity-filled industry today!

YOU LEARN QUICKLY AND EASILY
THE N.T.S. SHOP-TESTED WAY
You get lessons, manuals, job proj-
ects, unlimited consultation, gradu-

ate advisory service.

You build a Short Wave-Long Wave
Superhet Receiver, plus a large-
screen TV set from the ground up,
with parts we send you at ne addi-

MAIL
COUPON .

"ow National Technical Schools, Dept. RG-110
for 400 5. Figueroa St., Los Angeles 37, Ca f.

BOOK

and

tional ccst. You also get a Profes-
sional Multitester for your practical
job projects.

EAEN AS YOU LEARN...

WE SHOW YOU How
Many students pay for entire tuition
~—and earn much mose — with
spare time work they pertorm while

training. You can do the same. .,
we show you how.

SEND FOR INFORMATION NOW...
TODAY! IT COSTS YOU KOTHING

TO INVESTIGATE.
Y
[/

NATIONAL fciita. SCHOOLS

NORLD-WIDE TRAINING SINCE 1905

Please rush FREE Electronics -
Tv-Radio “Opportunity’ Book and Actual
Lesson. No Salesmman will call.

ACTUAL
LESSON

NO OBLIGATION!
NO SALESMAN WILL CALL

' Name__
Address__ e
l City____ Zore State.
' [ Check hree if interestod ONLY in Resident Training at Los AngeR s,
| VETERAMS: Give date of discharge

\-——---—--—-—-—-

__Age

www.americanradiohistorv.com
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Power Converter on Market

Thermionic power converters, pro-
ducing electricity direct from heat,
are now being turned out commer-
cially by General Electric at the com-
pany’s power-tube plant at Schenec-
tady. The devices, somewhat similar
in action to a two-element vacuum

tube producing ‘“contact-potential”
current, are about the size of a silver
dollar. They will produce at least 1
watt apiece, according to K. E. Wil-
son, who is in charge of marketing
the new converters. They operate at
a cathode temperature of 1100°C.
Efficiency is 2.5%. Since electricity
is requived to heat the cathode, the
chief applications of the new con-
verters will be for special and experi-
mental uses.

Short-wavers Cooperate

Plans to reduce interference in
the short-wave broadcast bands have
been put into effect by the Inter-
national Frequency Registration
Board (IFRB) pursuant to decisions
made at the Geneva Conference last
year. Administrations concerned
with short-wave broadcasting are to
submit their schedules to the IFRB
four times a year. The IFRB com-
pares schedules and, where stations
would interfere, proposes improve-
ments to the parties concerned. At
the end of each period, the IFRB
will publish a “High Frequency
Broadcasting Schedule” which in-
cludes the schedules of the various
broadcasters, to which the notified
changes have been applied, and indi-
cates those changes that the admin-
istrations did not consider satisfac-
tory. It is hoped that this system
will substantially reduce short-wave
interference.

Electronic Medicine Meet

Electrie and electronic techniques
in biology and medicine will be dis-

WOMLZ, Raymond E. Meyers (left). re-
ceives Edison Award from B. S. Angwin

€EWS

riefs

cussed in more than 50 papers to be
presented at the 13th Annual Con-
ference on Electrical Techniques in
Medicine and Biology. The confer-
ence is being held in Washington,
D. C., on Oct. 31, Nov. 1 and 2,

Authorities from both the medical
and electronic fields, including the
US Department of Agriculture, the
National Institutes of Health and a
large number of American univer-
sities and medical, scientific and elec-
tronic concerns, will take part in the
eight sessions of the conference.
Main subjects are grouped under
analytical methods and instrumenta-
tion, electroanalytical methods, in-
struments, digital computers, tele-
metry of physiological data, ana-
logues and system analysis and gen-
eral discussion.

California Amateur Honored

Raymond E. Meyers, W6MLZ, of
San Gabriel, Calif., was awarded the
Edison Radio Amateur Award for
1960. The plaque is given each year
by General Electric to an outstand-
ing amateur.

Meyers’ award was given, in the
words of the citation: “For promot-

.\“‘ i Loeny

of G-E.

ing international good will through
his skiliful planning, organizing, es-
tablishing and operation of extensive
world-wide radio communications
during the Ninth Plenary Assembly
of the Consultative Committee on
International Radio (CCIR) held in
Los Angeles in April, 1959. The spe-
cial radio station, K6USA, handled
more than ten thousand important
communications during the confer-
ence.”

W6MLZ was assisted in setting up
the vradio service extended by

wWwWWwW. americanradiohistorv.com

K6USA by Herbert Hoover, Jr,
W6ZH, son of the former President
who, as Secretary of Commerce, con-
tributed greatly toward the 1recog-
nition of the American amateur
radioist and to his present status.

Voice of Africa?

The Voice of America has con-
tracted for construction of a power-
{ul station to be built near Monrovia,
Liberia. It will consist of six 250-kw
and two 50-kw transmitters. It will
give the Voice of America coverage
of Africa, parts of central Europe
and the middle East.

The Voice will operate under inter-
national rules and will not interfere
with other African broadcasts. Com-
pletion is expected in 1962. The
engineering design of the new sta-
tion is being handled by Page Com-
munications. Contracts for the actual
construction of the transmitters has
not been let at the time of writing.

Jap Radios Self-Limited?

In an attempt to maintain the
prestige of Japanese transistor ra-
dios, the Ministry of International
Trade and Industry has been clamp-
ing on restrictions and obtaining in-
formation looking toward an export
quota. First step of the MITI was to
ban export of all radios containing
less than three transistors. This was
softened slightly to permit export of
such radios only if plainly labeled as
toys. The ministi'y explained that
the little radios have been hutrting
the market for six-transistor or big-
ger sets.

American manufacturers pointed
out that the move would have little
effect on Japanese competition, as
no American manufacturers make
two-transistor radios.

Humans Telemetered

A new manned vehicle monitor
that can tell at a glance the imme-
diate condition of a pilot and the
craft he is flying has been designed
for the Air Force Flight Test Cen-
ter, International Telephone & Tel-
egraph Laboratories announced.

The new device, to be manned by
ground personnel, will give for the
first time direct readout or ‘‘real-
time” safety reports on the physio-
logical and environmental conditions
of the pilot, in addition to teleme-
tered “how goes it” information on
the vehicle itself.

According to Paul Sehnert, proj-

(Continued on page 10)
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| ONE OF THE CREATEST Jo
OPPORTUNITY FIELDS OF 0UR Time

Shown at righ: is the versatile . . . vsable
combiratio1 oscillascepe and voltmeter which
DeVry Tech men build during the 1ew 3pece
and Missil: Electronics prog-an. Mew
movies, new subjects, new texts, 1ew ex-
pe-imenta projec:s, all prepare you thor-
oaghly, in this latest and greatest Jedry
“ech trainirg Jrogram. No advamced
educaton, no previous technizl ex-
perience is needed.

When your training iz completed, our Employment Serdize he ps you get
started in Electronics—either i1 a good job or a proftable tusiness of
ysur awn. What a va uable aid <o your progress!

EXPLORER VII Draft Age?

SATELLITE If yom are subject to nilitary service, mark the :cupcn. We have

Pictre ot the famous satellite. valuable information fer ysu.
Rem2mber, assembling and
checking Electronic devices in

satelites and missiles is only ¢ ’ﬁ% SEND FOR FULL FACTS NOWwW!

one of the exciting new jobs now
open to trained technicians.

BOOKLETS ...
MAIL COUPON TODAY!

DeVry Technical Institute

NOVEMBER,

1960

, Wlinois
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Now you can charge Westinghouse parts
and tubes with the first and only Courtesy
Credit Card for TV Service g Technicians!

The credit goes to you. Just say, *‘Charge it"" with yg:u'r
new Westinghouse Credit Card, and orcer the parts
you need without tying up your cash or waiting for
credit clearance. You can order by mail, phone or over
the counter with 30 days open credlt m an amount to
be determined by your needs. :
Westinghouse is happy to extend credit to you, the
independent service technician, in the hope that it will
help you give better service to Westinghouse custom-
ers at a profit. It goes without saying that your repu-
tation as a good businessman makes |t po:snble for
Westinghouse to do this.
You can get your Westmghoas:e Credlt Card
through an eligible service assq&a_tnpnﬂ or from

nghOUSe

westi
COURTESY CARD

'*] .
Soamess WAveRl
SANER AL
; RES
IN‘SSADD
3\)% Ve

Westmghouse Elec_ r

T B e mwm&

1961
)

ﬁkeﬁf—"
NQTU“E

youR 816

your local Westl.nghouse District Service Manager.
All apphcat:ons:are subject to approval by the local
Westinghouse Credit Manager.

The credit goes to you...and Westinghouse
is glad to acknowledge it. You can be sure, if it's
Westinghouse.

For information cancerning Westinghouse Tech-Lit...
a factory direct maiting service on all product service
information, write to Service Dept., Westinghouse Electric
Corp., Metuchen N. J., or your Westinghouse Distributor.

Wesr'nghouse @

org., TVY-Radio Division, Metuchen, N, J.

RADIO-ELECTRONICS

www.americanradiohistorv.com


www.americanradiohistory.com

how to get
an FCC

COMMERCIAL
LICENSE

THESE BOOKLETS

FREE

find out how. ..

YOUR FCC LICENSE
OR YOUR MONEY BACK

Completion of the Master Course (both Sections)

will prepare you for a First Class Commerical : é
Radio Telephone License with a Radar Endorse- l You can handle the new electronic
ment. Should you fail to pass the FCC examina- o . E " ;

tion for this license after successfully completing devices.
the Master Course, you will receive a full refund
of all tuition payments. This guarantee is valid

for tthe entire period of your enrollment agree- 2. You can solve the problems that stump
ment. R
your fellow technicians.

3, Training is Job Insurance when em-
ployment is tough to find ... and
more money for you when times

Successful
are good.

Electronics

Training Mail This Coupon Today . ..

Receive These Booklets
FREE

Cleveland Institute of Electronics,

here is one example of the good Desk RE-47B, 4900 Euclid Ave., Cleveland 3, Ohio___ _ )
. q ] |
lObS C.1.E. trainees gei‘ oo ] Please send FREE Career Information Material prepare J |
] to help me get ahead in Electronics. | have had train- \/ |
James Glen,’ Wh o — N R | ing or experience in Electronics as indicated below: |
en . s w. J
%orary e%pl?lyeet of 'ihethCity of l [] Military [7] Broadcasting =
acoma, ashington. In € space - .. . 5
of 14 months, he completed the { ] RadlofTV S(jzrvlcmg [[J] Home Experimenting |
Master Course and received his first A [J Manu °d”””9 [] Telephone Compary :
class license. He is now installing [] Amateur Radio [] Other. ... ...... |
d maintaini bil d micro- ,
al;v:le(llrlllipl:ll‘;lngt‘mo 1€ and micro Ul In what kind of work are you In what branch of Electronics :
? i ?
James §. Glen, Jr. % now engaged?.......... are you interested? . :
2920 Knob Hill Road o M0 000D C T T s PN PP r AW S A H
Tacoma, Washington : |
| Name..... R Y [ FTTTTTYT. FTY.. « CENTTY. PV Age....... =
Accredited National i
SLieciien yiThelot onslitl oot ACourcil | Address............. I ————— I
. . l
Cleveland Institute of Electronics i City...... e T ¥ S AP PURU Zone...... State. . .... =
Deck RE-47B, 4900 Euclid Ave., Cleveland 3, Ohio | _________ @ el I8

NOVEMBER, 1960
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A perfect fit every time

B.6032
ELECTRONIC SWITCHES

3@3@‘)

These CENTRALAB tab-mounted Radiohm® Controls
are sure to suit you—because they’re tailored to the
minimum shaft length needed for TV set hidden
controls. When you need a longer shaft, you simply
use the 2" polyethylene extension packed with each
unit. Nothing to saw—a snip of the scissors gives you
an insulated shaft of the length you need, and the
adjustment slot is still there, and still easy to get at.

CENTRALAB Twist-Tabs are available in 25 values from
200 ohms to 7.5 megohms . . . rated at 15 watt, 154"
diameter, ;" deep. Ask your distributor for full
details about the new fashion in controls—Model
TT Radiohms.

X THE ELECTRONICS DIVISION OF GLOBE-UNION INC.
/922[ EAST KEEFE AVENUE « MILWAUKEE 1, WISCONSIN
. CENTRALAB CANADA LIMITED—AJAX, ONTARIO

+ VARIABLE RESISTORS « CERAMIC CAPACITORS

PACKAGED ELECTRONIC CIRCUITS + ENGINEERED CERAMICS

10
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(Continued from page 6)

ect initiator of Edwards Air Force
Base, and Carlos Miller, executive
engineer of ITTL, the “real-time”
console will keep abreast of man’s
conditions within fractions of a sec-
ond and can indicate immediately
when he is undergoing or entering
an unsafe condition. No computation
of data, graph or gauge analysis is
necessaly.

The information displayed on the
vehicular panel includes various sta-
bility and aerodynamic parameters,

structural strains, flutter, power-
plant behavior, and other data such
as skin temperature, fuel, fire warn-
ing and electrical equipment.

The information shown on the
physiological panel includes the
man’s heart rate, blood pressure,
temperature, breathing rate and vol-
ume, the parameters concerning his
environment, oxygen supply, acceler-
ation, radiation count, ete.

The cathode-ray displays will pre-
sent a green color indication of the
OK condition. It changes to a harsh
orange when either the actual value
or the rate-of-chcnge becomes un-
safe. For the plot displays of inter-
related parameters, the green spots
of light are located inside “safety-
envelope” areas which have been
previously determined for the par-
ticular parameters for both the man
and the vehicle. The spots of light
change their color to orange when
the parameters move outside these
areas.

Bell Begins Paging System

The New York Telephone Co. an-
nounced the opening of their bell-
boy radio signaling service covering
Binghamton, Endicott, Johnson and
an area surrounding these cities. The
system has also been put into use in
areas around Columbus, Ohio, and
Allentown-Bethlehem, Pa., the com-
pany reported.

A person subscribing to the service
carries a small (7%-ounce) transis-
tor receiver which buzzes when he is
wanted on the phone. On hearing the
buzz, he can then ecall his home,

RADIO-ELECTRONICS
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ALLIED value-packed 196]

444-PAGE ELECTRONICS CATALOG

including products available only from Allied

ALLIED

everything in

le
= 1961

ounr 407" vEAR
]

o 20
GATAL 37
”NO!"‘ PAJSE *rg
/ k!
)

/

RADIO

Aaymsrnet ! 800

‘ E D a0, WABOS
w\‘% ﬁ!;:v&:: nI“U"Q“G‘” '

b
,g;

BUY ON EASIEST TERMS
ONLY %2 DOWN

Yes, only $2 down on orders up to $50; only
$5 down on orders up to $200; only $10 down
over $20C. Up to 24 months to pay.

ALLIED Exclusives:

MONEY-SAVING KNIGHT-KITS®>—truly the very best in
build-your-own electronic equipment—designed to
save you money, easiest to assemble—the only
kits offered with Free Inspection Privilege. See the
complete szlection of Stereo hi-fi kits, Hobbyist
kits, Test Instrument and Amateur kits. KNIGHT-
KITS are an exclusive ALLIED product.

KNIGHT® STEREO HI-FI—comparable to the best in
quality and performance, yet priced far lower in
cost. Select super-value KNIGHT components or
complete systems and save most. Also see the larg-
est selection of famous-name hi-fi components and
money-saving ALLIED-recommended hi-fi systems.

ALLIED RADIO
our 40 year

NTEED
ATISFACTION GUARA
° OR YOUR MONEY BACK

World’s Largest Electronic Supply House

1960

e T

GtrOniGS

——

Q5066500

SAVE MOST ON

EVERYTHING IN ELECTRONICS

® Newest Stereo Hi-Fi Svstems—
Everything in Hi-Fi Components

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

® Best Buys in Recorders & Supplies

® Newest Public Address Systems,
Paging and Intercom Equipment

® Amateur Receivers, Transmitters,
and Station Gear

e Citizen’s Band 2-Way Radio

® Test and Laboratory Instruments

® TV Tubes, Antennas, Accessories

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

Get every buying advantage at ALLIED: lowest money-saving
prices, fastest shipment, expert personal help, easiest-pay terms,
satisfaction guaranteed or your money back.

the most complete
electronics catalog!

ALLIED RADIO, Dept. 2-L
100 N. Western Ave., Chicago 80, Iil.

[1 Send FREE 1961 ALLIED Catalog.

Name

Address

City Zone——_State
LU L L L L L L L L P TR I P rrrrrtl
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STEREO QUALITY SOARS TO NEW HEIGHTS...

Presenting the

THE

Now, the ceramic cartridge proved in independent A-B listening tests to
perform as well as the highest-priced ‘‘professional’’ types. It's Sonotone’s
revolutionary new 9T. So superior, you can expect faithful reproduction
from the most robust musical passages to the most subtle overtones.
Sonotone’s new 9T series stereo cartridge:

office or other contact from the near-
est telephone.
The telephone company said the
cost of installing the Bellboy equip-
' ment was more than $100,000. It can
i handle a maximum of about 3,000 re-
| ceivers. Customers are charged $15
| a month if one receiver is used. A
second receiver costs $12.50 a month.
The rate is for a maximum of 80 sig-
nals a month.

" De Forest Award to N.M. Student

Dwight Jaeger, 17, a Los Alamos,

N.M. high school student, was

| awarded a $1,000 de Forest Schol-
arship awarded annually by the
Western Electronie Show and Con-
| vention (WESCON). Jaeger's ex-
periment, which was displayed at

| the Future Engineers Show (a fea-
ture of WESCON), was called

‘ “Gravitational Pit” and simulated
the gravitational pull of satellites
as they orbit around the earth.

{ Dr. de Forest, at the time inva-
lided at his Hollywood home, sent a

' message to be given to the recipient
of this year’s and future awards.

GUARANTEES performance equal to car-
tridges costing up to 3 times as much—
as proven in A-B listening tests.

GUARANTEES highest compliance — al-
lows major reduction of tracking force.

GUARANTEES more than adequate chan-
nel separation.

GUARANTEES crisp definition.

GUARANTEES superior, more compact
mechanical design—including revolu-

tionary new needle design with instant
“snap-in, snap-out’’ replacement needie
feature and built-in jewel tip protector.
ELIMINATES distortion — incredibly flat
response of = 1 db from 20 to 17,000
cps—cuts listening fatigue.
ELIMINATES dust pile-up—at recent
trade show the 9T ran 4 straight hours,
collected no dust.

ELIMINATES most record groove noise
or hiss—no ‘“needle talk”.

Imagine, the 9T boasts all these ‘‘professional’’ features...yet sells for

less than half the price of the least expensive '‘professiona

|H

cartridge.

Second place in the awards, a $600
scholarship, was given to Donald
Shapero, a student at Cubberly High,
Palo Alto, for his work on ‘“Preces-
sion Magnetrometry.” Third place,
a $400 scholarship, went to Melvin
Rosowski of Clayton Valley High
School, Concord, Calif.,, for an ex-
periment called “Cloud Chamber Re-
search.”

Fourth place, a $300 scholarship,
was awarded to Edward Longe of
Santa Barbara High for ‘“‘Gaseous
Discharge I’henomenon,” and fifth
place, a $200 scholarship, went to
Steve Walther of Punahou School,

Simplify your inventory...cut call-backs —increase sales and profits —
with Sonotone’s great new 9T cartridge...unsurpassed for performance
—and for value.

LIST PRICE: 9T-S. . . $16.50 9T-S77...%$16.50 9T-SD. . .$19.50
(0.7-mit and (Two 0.7-mil (Sapphire-
3-mil sapphires) sapphires) Diamond)

Sonotone

ELECTRONIC APPLICATIONS DiVISION, ELMSFORD, N. Y. DEPT. C2-110
1N CANADA, CONTACT ATLAS RADIO CORP., LTD., TORONTO
LEADING MAKERS OF

Bl 8

BATTERIES - CARTRIDGES + SPEAKERS - TAPE HEADS - MIKES - ELECTRONIC TUBES
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Honolulu, for a display titled “See-
| ing with Sound.”

 Booster Operators Cooperate

lesults of a series of meetings in

the United States Northwest to ex-
plain the new FCC booster rules to
booster operators have been excel-

| lent, according to engineer Meclvor
Parker of the FCC. The long-banned
boosters are permitted to go into
legal operation, provided their sta-
tions meet FCC requirements. The
chief requirement is that they create
no harmful interference to other
services, including other TV stations.
Booster operators queried the FCC
representatives on a number of sub-
jects, the most commonly asked ques-
tions being on the FCC stipulation

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

What is the F.C.C.?

F. C. C. stunds for Federal Communications
Commission. This is an agency of the Federal

overnment, 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 broadeast transimitters, To
determine who is qualified to tuke on such re-
spousibility, the F. C. C. gives technical exami-
nutions. Operator licenses wre awarded to those
who pass these examinations. There are different
tvpes and classes of operator licenses, based on
the type and difliculty of the examination passed.,

What are the Different Types
of Operator Licenses?

The F.C.C. grants three different types (or
groups) of wperator licenses — commercial radio-

telePHONE, commercial radiotelcGRAPH, and
amateur,
COMMERCIAL RADIOTELEPHONE oper-

ator licenses are those required of technicians
and engineers responsible for the proper opera-
tion of clectronic equipment involved in the
transmission of veice, 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 RADIOTELEGRAPIH opera-
tor licenses are those required of the operators
and maintenance men working with communica-
tions cquipment which involves the use of Morse
code. For example, a radio operator on board a
merchant ship must hold a radiotelecGRAPH
license. (The ability to send and receive Morse
is required to obtain such a license.)

AMATEUR operator licenses are  those re-
quired ot radio “hums”-- 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?

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

(1) Third Class Radiotelephone License. No
previous license or on-the-job experience is re-
quired to qualify for the ‘examination for this
heense. The examination consists of F.C.C. Elc-
ments I and 11 covering radio laws, .C.C.
regulations, wind basic operating practices.

(2) Second Class Radiotelephone License. No
on-the-job experience is required for this exami-
nation. However, the applicant mnst have
already passed esamination Elements [ and 11
The sccond  class  radiotelephone  examination
consists of F.C.C. Element 1. It is mostly
technical and covers basic radiotelephone theory
(including electrical caleulations). vacuwn tubes,
transistors, amplifiers. oscillators, power supplics,
amplitude  modulation, frequeney  modulation,
measuring  instruinents, transmitters, receivers,
antennas and transmission lines, etc.

(3) First Class Radiotelephone License. No
on-the-joh experience is required to qualify for
this cxamination, However, the applicant must
have already passed examination Elcments In Lls
and 1IT. (If the applicant wishes, he may take
all four elements at the same sitting, but this is

not the gencral practice.) The first class radio-
telephone examination consists of F. C. C. Ele-
ment IVL 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 cluss ¢x-
amination, but the questions are more difficult
and involve nore mathematics.

Which License Qualifies for Which Johs?

The THIRD CLASS radiotelephone license is
of value primarily in that it qualifics vou to take
the sccond class examination. The scope of
authority cdovered by a third class license is
extremely limited.

The SECOND CLASS radiotelephone license
qualifics von to install, maintain. and operate
most all radiotelephone equipment except com-
mercial broadeast station cquipment.

The FIRST CLASS radiotelephone license
qualifies vou to install, maintain, and operate
every type of radiotelephone equipment (except
amateur, ot course) including 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 backgronnd and aptitnde. Grant-
ham training prepares the student to pass FCC
exams in a minimum of time.

In the Grantham correspondence course, the
average beginner should prepare for his second
class radiotelephone license after trom 200 to
250 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 DAY course (5 days a week) you should
aet vour second class license at the ¢nd of the
first 9 weeks of classes, and vour first class
license at the cnd of 3 additional wecks of
classes. This makes a total of 12 wecks (just a
little less than 3 months) required to cover the
whole course. from “scratch” through first cluss.

In the EVENING course (3 nights a week)
you should get your second class license at the
end of the 15th week of classes and vour first
class license at the end of 5 additional ‘weeks of
classes. This makes a total of less than 53 months
required to cover the whole course, from “‘scratch”
through first class, in the evening course.

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 vou are given constant practice in
answering FCC-type questions, presented in the
same manner as the questions you will have to
answer on your FCC examinations.

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 guickly to
pass F. C. C. examinations because it presents
the necessary principles of clectronics in a
simple “easy to grasp” manner. Each new idea
is tied in with familiar ideas. Each new principle
is presented first in simple, everyduy 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 aboct “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
questions and answers, it would be much more
difficult to memorize this “meaninglesy” 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 appraches the
subject on u ‘‘gquestion and answer’' basis. 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 vou do not
understand and clear them up as you go along.

RERE'S PROOF that Grautham Students prepare for F.C.C. examinations in a minimum of ¢

. Here

is a list of a few of our recent graduates, the class of license they pot, and how long it took them:

License Wecks
Neil W. Michel, 402 E. Jefferson, Owensville, Mo. .. ... .. .. 5 & T30 EXI %t ' 1st 12
L. Gordon Combs, RR=3, Box 279A. Hemet, Calif, X . - . 1st 11
Danicl A. Ruch, Station KVOZ, Box 1498, Laredo, Texas . . o Ist 12
George H. Sanderson, 1281: W. 4th Street, M: sville, Ohio . ... .. ... e 1st 8
Donald F. Tencveh, 58 Brighton Road, Worcester, N. Y. A y— Ist 12
Richard Scherzer, Apt. 5. 1175 S. Franklin Ave., Los Angeles, Calif. ... ... . 1st 13
Jermy Miller, P. O. Box 1253, Charleston, West Virginia X - Ist 11
David M. Twrter, 1174 Hilltop Road, Kansas City 4, Kansas . o 1st 12
Vernc S. Melton, Jr., 1014 Canyon Road. Santa Fe, New Mexico ... 1st 8
Gerald T. Bullock, 613 Kecfer Place, NW, Washington, D. C. s s Aol Ist 12

Resident Classes Offered at Four Locations

To better serve our many students throughout the nation, Grantham School of Electronics maintains

four separate schools — located in Hollvwood, Seattle,
preparation,

the same resident courses in F.C.C. license

from Hollywood.)

Kansas City, and Washington, D.C.— all offering
(Correspondence courses are corducted

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

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

GRANTHAM
SCHOOL OF ELECTRONICS

1505 N. Western Ave.
Hollywood 27, Calif.

(Phone: HO 7-7727)

408 Marion Street
Seattle 4, wash.

(Phone; MA 2-7227)

MAIL COUPON NOW —NO SALESMAN WILL CALL =

NOVEMBER, 1960

3123 Gillham Road
Kansas City 9, Mo.

(Phone: JE 1-6320)

www.americanradiohistorv.com

r ______ (I‘j\o—II in_er\_veTc;e—oTpasoe on postal card} j'

| |

i To: GRANTHAM SCHOOL OF ELECTRONICS |

: 1505 N. western 408 Marion 3123 Gillham Rd. 5 821-13th, Nw l'

| Hollywood Seattile Kansas City Washington |

| ]

| Please send me your free booklet telling how | can get my com- |

I mercial F.C.C. license quickly. | understand there is no obligation |

: and no salesman will call, :

i A 1

821 - 19th Street, NW. | e L — !

Washingten 6, D.C. | Address. _ 1

(Phone: ST 3-3614) baiy ) State — :
|

It am interested in: []HomeStudy, []Seatti ciasses |

! |

§ [ Hollywood classes, [ Kansas City classes, (] Washington classa«sM .
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RADIO + TV « HI-Fl » HAM « BROADCASTING * INDUSTRIAL - LAB

RCA Ki
FOR VALUE, QUALITY AND PERFORMANCE!

VOLT-OHM-MILLIAMETER

*
only $29.95 {includes batteries, probe and cable
with slip-on alligator clip, ground lead and clip, as-
sembly and operating instructions) (available factory-
wired and calibrated—only $43.95°)

Exclusive features make this RCA VOM kit the buy of a life-
time! Extra 1-volt and 0.25 volt (250 mv) ranges for wider
usage in transistor servicing—new handfe clip accommodates
probes and test leads for extra carrying convenience. Assem-
bles in a breeze!

FEATURING: ohms-divider network fuse-protected . easier-to-
read scales » extra-large 5% inch meter - polarity reversal
switch - excellent frequency response - full-wave bridge
rectifier « low circuit loading « standard dbm ranges.

SPECIFICATIONS: Input Resistance—20,000 ohms per volt on DC; 5,000 ohms per volt on AC -
Accuracy—= 3% DC, = 5% AC (full scale) . Regular Scales—2.5, 10, 50, 250, 1000, 5000 volts, AC
and DC; 50 pa 1, 10, 100, 500 ma, 10 amps (DC) - Extra Scales—250 mv. and 1 volt (dc) + Frequency
Response—AC-flat from 10 cycles to 50 Kc (usable response at 500 Kc) - Chms—3 ranges: Rx1—
(0-2,000 ohms); Rx100 (0-200,000 ohms); Rx10,000 (0-20,000,000 ohms) « Dimensions—W. 5%a”,
H. 678", D. 38"

3-INCH 0SCILLOSCOPE

95"

only $79 {complete with Low-Cap, Direct Input
Probe and Cable} (also available factory-wired and cali-
brated—only $129.95°)

The first ‘scope kit with '‘get-up-and-go!”’ Use it for practically
everything—video servicing, audio and ultrasonic equipment, low
level audio servicing of pickups, mikes, pre-amps, radios and
amplifiers, troubleshooting ham radio, hi-fi equipment, etc.~and
you can take it with you, on the job, anywhere!

FEATURING: voltage-calibrated frequency-compensated, 3 to 1
step attenuator - scaled graph screen and calibrating voitage
source for direct reading of peak-to-peak voltages - ‘plus-
minus’’ internal sync...hotds sync up to 4.5 Mc + shielded in-
put cable with low capacitance probe included - weighs only 14
pounds - includes built in bracket to hotd power cord and cables.

SPECIFICATIONS: Vertical Amplifier (Narrow Band Position)—Sensitivity, 3 rms mv/inch; Bandwidth,
within —3 db, 20 cps to 150 K¢ « Vertical Amplifier (Wide Band Position)—Sensitivity, 100 rms mv/
inch; Bandwidth, within —3db, 5.5 cps to 5.5 Mc « Vertical Input Impedance—At Low-Cap cable
input...10 megohms, 10 wuf (approx.); At Direct-cable input...1 megohm, 90 uuf {approx.) - Sweep
Circuit—Sawtooth Range, 15 cps to 75 Kc; Sync, external, == internal; Line Sweep, 160° adjustable
phase.

RCA WV-77E (K)

VOLTOHMYST®

95"
only $29 {also available factory-wired and calibrated
only $43.95%)

Think of it—-an RCA VoltOhmyst Kit at this low, low price! You get
famous RCA accuracy and dependability, plus the easiest to assem-
ble kit you've ever seen!

FEATURING: ohms-divider network protected by fuse - ultra-slim
probes and flexible leads + sleeve attachment on handle stores
probes, leads, power cord « separate 132 volts rms and 4 volts peak-
to-peak scales for accuraty on-low ac measurements - front-panel
lettering acid-etched.

SPECIFICATIONS: Measures: DC Volts—0.02 volt to 1500 volts in 7

™~ overlapping ranges; AC Volts (RMS)—0.1 volt to 1500 volts in 7 over-
lapping ranges; AC Volts (peak-to-peak)—0.2 volt to 4000 volts in 7 overiapping ranges; Resistance—
from 0.2 ohm to 1000 megohms in 7 overlapping ranges. Zero-center indication for discriminator
alignment « Accuracy—= 3% of full scale on dc ranges; = 5% of full scale on ac ranges Fre-
quency Response—fiat within = 5%, from 40 cycles to 5 Mc on the 1.5, 5, and 15-voit rms ranges and
the 4, 14, and 40-volt peak-to-peak ranges o DC Input Resistance—standard 11 megohms (1 megohm

resistor in probe). *User Price (Optional)

See them all at your local RCA Test Equipment Distributor!

RADIO CORPORATION OF AMERICA

ELECTRON TUBE DIVISION HARRISON, N.J.

www.americanradiohistorv.com

that the TV station’s permission to
rebroadcast its signals must be ob-
tained. The provision that boosters
must be so designed that they can
be turned off immediately—from a
remote point if unattended—also
came up for discussion.

It is likely that many boosters will
require additional equipment before
they meet with FCC standards as to
quality of signal, according to engi-
neer Parker. Some of the pictures,
he pointed out, were of such quality
that one might get a headache
watching them.

Stereo Standards Goming Soon

A strong feeling that FM multi-
plex stereo standards will be set by
the FCC before the end of 1960 per-
vaded the New York High-Fidelity
Show held early in September. The
results of the field tests conducted
from Pittsburgh were to be filed with
the FCC Oct. 28. According to Tele-
viston Digest, five of the systems
tested gave results that ohservers
considered “good stereo.”

Knee Noise Signals Arthritis

Sound patterns from the knee
joints indicate rheumatoid condi-
tions, states Dr. Herbert Fisher of
Ohio State University. Speaking be-
fore the International Congress of
Physical Medicine at Washington
recently, Dr. Fisher reported on rec-
ords made of 75 subjects, of whom
25 were patients with rheumatoid
involvements and 25 had been diag-
nosed as suffering from degener-
ative arthritis.

“Normal knees produce a rela-
tively regular pattern,” he said. “In
rheumatoid arthritis, the entire pat-
tern is distorted, while in degener-
ative joint disease, there arve high
amplitude spikes superimposed on a
normal pattern.”

Japanese TV’s Coming

Television receivers from Japan,
now being seen in a few American
stores, are expected in quantity for
the Christmas trade, according to
Television Digest. Those reaching
the counters first were 8-inch units,
sonte portable and some ac-operated.
Contravy to previous experience with
small-screen sets, sales have been
good, according to the few dealers
who have handled them. Sets were
selling at $100. A 19-inch receiver
was expected by the beginning of
this month, to sell for something
less than $200, and a 23-inch set
early in 1961.

Elevator + TV = Safety

A closed-circuit television system
has been installed at the Ansonia
residential hotel in New York City
solely for the purpose of observing a
self-service elevator. Users of oper-
atorless elevators are particularly
vulnerable to robbery and attack. To
protect them, a remote-controlled,
10-1b vidicon camera is mounted on
top of the elevator, with a special

(Continued on page 20)

RADIO-ELECTRONICS


www.americanradiohistory.com

LEARN AT HOME in Spare Time!

YOU DO MANY PRACTICAL JOBS with the kits we
send you. That’s right, you PRACTICE what we
TEACH! You build a Signal Generator, AC-DC Power
Pack, and AC-DC Superheterodyne Radio Re:eiver
and top quality 21 inch TV Set. EARN AS YOU
LEARN with the famous RTS 30 Day Income Plan.
Full instructions provided. NO HIGH SCHOOL
DIPLOMA NECESSARY. This is a COMPLETE
course which starts with basic subjects and
gradually advances to Radio-TV. . . . ALL FOR A
PRICE YOU CAN AFFORD!

*THE ONLY VERTICAL
MULTI-CHASSIS 217
l TV KIT OFFERED BY
ANY RADIO-TV SCHOOL

YOU BUILD THESE
AND OTHER UNITS!

STx
. ¢ Or, 4
Q \4“ ‘Euch student is en-

titled to unlimited
F = MULTITESTER

consultation service

AII questions are
answered promptly
and completely by
hghly specialized

KIT INCLUDED ! nstructors
*Tubes e
N:ss 5
Exc , BUSH |
e luded p\.AN

RTS' Membership in
The Association of -
Home Study Schools i 1eSSON  dp
is your assurance of A1 " e S
Reliability, Integrity and o

Quality of Training

RADIO-TELEVISIO :
TRAINING SCHOOL for

815 E RCSECRANS AVENUE
LOS ANGELES 59, CALIFORNIA

L 101p Est. 1922

= RTS

< 4P
-

NOVEMBER, 1960

RTS Will Train You at a Price
You Can Afford and When

You Are a Qualified Graduate
Will Help You Open a Service

Shop of Your Own and Supply
x You With Every Bit of

Equipment You Need to Get
Started - Plus an Inventory
of Parts and Necessary
Supplies.

ALL FINANCED WITHOUT INTEREST
OR CARRYING CHARGES!!

You Also Receive . . . Advertising
Help and Material, Shop Plans,
Business Systems, Letterheads,
Calling Cards and Much More!

Here's What Two of Many Business Plan Shop Owners Have to Say!

This business takes in between The school lives up fo
$1500 and $2000 2 month. |'ve promises 100 %. RTS does sl
had to hire heip to hkeep up lose interest in its students once
with it they g d t
CULLEN W. IRBY HAROLD R. STANLAKE
Corpus Christi, Texas Perry, Michigan

RADIO TELEVISION TRAINING SCHOCL, Dept. RE-110
815 E. Rosecrons Ave. Los Angeles 59, Calif.,
Rush me full information by return mail. (Please Print)

NAME. AGE ____
STREET

[ 3 CITY ZONE STATE
L J . . - ® LJ
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Why are more Service-Dealers

SW1tch1ng toJ Fn

because

50 per cent of all TV sets made in the
last 4 years are portables—sending
more antenna replacement business to
service-dealers every day.

because

with the JF'D PA500 and PA515 Exact
Replacement Kits, dealers are ready
and able to service 90 of antenna re-
placements for portables and tote-ables

EXACT
REPLACEMENT

TV ANTENNAS?

because

as JFD Exact Replacement Specialists,
service-dealers can get out of the un-
profitable ‘“‘rabbit-ear’ business—earn
a profit on the antenna sale (at full
mark-up) and on the nstallation.

because

with JFD guides, streamers, and sales
helps, service-dealers get the merchan-
dising know-how that nets them a
bigger slice of the 3,500,000 dollar
portable antenna replacement market.

NOW IS THE TIME TO WRITE JFD OR ASK YOUR JFD DISTRIBUTOR
FOR YOUR EXACT REPLACEMENT PROFIT PLAN PORTFOLIO!

Only JFD keeps you up-dated
with the 1960 Portable TV
Antenna Guide covering every
portable TV set made since
1956 {compiled and edited by
Howard W. Sams & Co., Inc.)
Check SAMS PHOTOFACT 'S ;
FOLDERS for JFD Exact Replace- }/‘l /7

ment Antenna Information.

JED ELECTRONICS CORPORATION BROOKLYN 4, NEW YORK

THE BRAND THAT PUTS YOU

JFD International, 15 Moore Street, New York, New York + JFD Canada, Ltd., 51 McCormack Street, Toronto, Ont., Canada 1IN COMMAND OF THE MARKET

WWW.americanradiohistorv.com
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Why are more Service-Dealers

Switching to JFD HI-FI

TV ANTENNAS"
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BnIGH‘ESY Ty PICTY ” . -
7

IN TOWN
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because

they know 5 mallion antennas need
replacement—that JFD HI-FI TV
antennas assure them a bigger share of
this profitable market.

because

JED is the tofal antenna line with the
right model, at the right price for every
location—does the most for them in
mile-shrinking performance and cus-
tomer confidence.

because

JFD all-out advertising sells for them in
powerful national mass media—such as
Look, TV Guide, Successful Farming,
Farm Journal, Progressive Farmer.

because

JFD sales stimulators such as cloth
patches, decals, mobiles, banners, dis-
plays and direct mail give them the
complete package to sell new zustomers.

HOW MUCH INSTALLATION BUSINESS ARE YOU LOSING BY NOT SWITCHING TO
JFD? THE TV ANTENNA LINE AMERICA KNOWS BEST!

HI-FI HELIX
Silver or Gold Anodized

HI-FI BANSHEE
Silver or Gold Anodized

O

JFD ELECTRONICS CORPORATION , Brooklyn 4, New York
JFD International, 15 Moore Street, New York, New York « JFD Canada, Ltd., 51 McCormack Street, Toronto, Ont., Canada

THE BRAND THAT FUTS YOLUL

HI-FI FIREBALL
Silver or Gold Anodized

IN COMMAND OF THIEE MARKET

Www americanradiohistorv.com
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see the exciting 1961

knight-kitls

A PRODUCT OF ALLIED RADIO 10-Watt

P2 e e T Suser-Power

in this value-packed AIZL/ED catalog i Stareo! :
DELUXE 70-WATT STERED AMPLIFIER

Super-powerto drive any of today's speakers;
the ultimate in control flexibility and func-
tions. 83YUD34.................. $11€.95 down

see many more great HI-FI1 KITS

Stereo Preamp 18-Watt Amplifier
" ‘ l IED 60-Watt Stereo Amplifier 12-Watt Amplifier
Stereo Ccntrol FM Tuner
everything in 25-Watt Amplifier Speaker Systems

electronics
1961

oun 40rn vexn

only

444 pages

most complete

sy

GATALOG 200
INDRX: WAGHE .‘iﬂf

5 ) -3
ALLIED RaDIO

1 160 n weRTREN AVENUS - CRCAT o A et

send for it!

use coupon
on next page

) \?.E&%o\“ox\oa\;\w WARRKY 5

7{\\‘; knight-kits—Best by Design s
‘T‘((\ FUN TU BU“.D Building it yourself is ALL-BAND SUPERHET RECIIVER

Y P iey . overs § mc, plus mtr;e-°“Iy
3 . always satisfying fun—it's fun at its best gralec;veggkecttuonisnﬁg a(r:adpcglib?ate% eAsma%ezr 5
SR + when you build Knight-Kits—they re so bandspread tuning. £3'¥U 935. ... ..$67.50 down
\%{: beautifully engineered, so much easier,
N more pleasurable to work with... see many other HOBBYIST KITS
: “*'Space Spanrer”®Receiver Transistor Radi
;X\ YOU SAVE You save substantially because "ogean Hpopper" Radio : lnrtercosrtIOSyster‘:iss
you buy direct from Allied at our money- Radio-Intercom Electronic Lab Kits
saving big-volume-production prices—and Cleck-Radio Photoelectronic Systam

because you do the easy building yourself...

YOU OWN THE BEST You'll be glad you

built a Knight-Kit, because you'll own and
enjoy with pride a true custom-built product,
professionally engineered and styled—
designed for superior performance...

EASIEST TO BUY only *2 down
on orders up to $50; $5 down up to $200;

$10 down over $200—up to twenty-four
months to pay...

4 BEST YTVM VALUE

High sensitivity general-
purpose VTVM; 11 meg
input resistance; bal-
anced-bridge circuit; 4%"
meter. 83 Y 125....$25.75

only $2 down

exclusive knight-kit
MONEY BACK GUARANTEE

Every Knight-Kit is uncondi- Buy Any Knight-Kit!
xXxrxx tionally guaranteed_t_o meet ...Build and Use It! 00000000000000000000000000000000¢00000000000000000000000
our published specifications It Must Perform From original concept

for performance or your pur- to final desi 1
T . . an, each  so/d exclusively b
chasepriceisrefundedinfull.  Exactly as Claimed! Knight-Kitis produced y oy

Your Satisfaction is Guaranteed by and comes directly A I l l E D
to you from ALLIED

WWwWWw.americanradiohistorv.com

only‘2 down
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Fenight-Fcrks:best in build-your-own electronic equipment
! -

| T R T TR

STERED TAFE RECORD/PLAY PRH&P

Professional quality; permits
tape moniforing, sound-on- only

e - e
sound and echo effect; use s§ L e ——r
with any tape transport. oo e e :
83 YX 929 (less case) $79.95 }‘:,
B i
DELUXE 40-WATT STEREO AMPLIFIER 3 —
. o —————— s
onty Full frequency center chanael. L
$5 Finest amplifier available any- Only $39.95
o where in this price range. For Fall 20 Watts
OWD B3 YU TT4....ccauennns $76.95 Stereo!
SUPER-VALUE

STEREO HI-FI AMPLIFIER

20-Watt Stereo Hi-Fi Amplifier, with
special clutch-type dual-concentric s2
level control; biggest bargain in down
Stereo hi-fi. 83 YX 927.. ... $39.95

DELUXE FM-AM STEREQ HI-FI TUNER p

Dynamic Sideband Regulation, anly
variablie AFC, *“Magic Eye” s5
stide-tuning, multiplex add-in.

83YUT31........ ..... $87.50 GOWN

-

FM-AM HI-FI TUNER BUY

Outstanding FM-AM Hi-Fi  °"W
Tuner; with AFC and tuned RF 32

i

| : . A
SUPERHET CITIZENS BAND TRANSCEIVER

Dual-conversion receiver far ; o ; stagg Onfi; includes THUERER oo
highest sensitivity and selectiv- (;n y only This C:tnzen's Band plex jack. 83 YX 928. . . .$49.95

ity; 2-chanrel crystal-controlled 39 5 Transceiver

5-watt transmitter. down g 2 a

83YXT712-2.............. $79.95 own TOP VALUE CITIZENS

SENSATIONAL 4-BAND ) BAND TRANSCEIVER :

Lowest-priced com-
plete Citizens Band
Transceiver. Tunable

22-channel super- 32-WATT STEREQ AMPLIFILR VALUE

“SPANMASTER's RECEIVER

For thrilling world-wide

reception; exciting Short-
wave and Broadcast; 3 regenerative receiver; Maney-saving 32-Watt Stereo  only
band-switching, 540 KC 5-watt transmitter. Hi-Fi Amplifier; high power at s 8§
to 80 MC. With cabinet. i 3BYMN3-Z...... $39.95 low cost; full frequency center
BIYX 256...... .. $25.95 only$2 down channel. 83 YU 933. ... $59.95 9"
%
: SEND FOR THE 444-PAGE
full selection of g
INSTRUMENT [JRW*/7/7/7/ 38 1961 ALLIED CATALOG
KITS } °~°'imfwt Write today for the world's biggest elec-
= AT To i d o 1all+t:3 tronics catalog, featuring the complete
5" Oscill g ? )
only*2 down Agv‘%vol\;wpes g 1967 KNIGHT-XIT line. See the bignews in qual-
“pnn” 4 = ity electronic kits—save on everything in
cLBE b ageiets 3 /o w Elyectronics Send for your Fﬁ?%ﬁ—g
Checks over 709 types; Signal Tracar 4 ¢ y Y-
illuminated roll-chart; Audio Generator b : ] 3
g%zolg;cyt;\?géproggzdgg Sweep Generator e e oot S —— __s_e:r:dfaoyr,lt = =
' S Battery Eliminator I )
«RF SIGNAL GENERATOR Capeaiy e | ALLED RADIO, Bept 12t
Sikoat to F12 Transistor Checker i 100 N. Western Ave., Chicago 80, Ill.
Ganontals: 100 cyele  RAC Tester, I [ Send FREE 1961 ALLIED Catalog
ot plus many others I
83Y 145.......... $19.75 i .
ame
|
: ) |l Address
R A D I o Picneer in electronic i
kit development i City Zone__ State_
’I‘

vavv.americanradiollistorv.com
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Biggest Soldering Gun
Value on the market!

MODEL 8100B

and new

low price from

Check these advanced features:

¥ New Long-Life Wellertip— Utilizes copper for superior \ ’ﬁ@

heat transfer, plus iron-plating for rigidity and iong life. {5
Copper conducts heat 5 times faster than steel, permits

operation at lower temperature, prevents damage to com-

ponénts. Long reach for easier use in difficult places.

v 100 watts—single heat

v Tip heats instantly when trigger is pulled—no waiting

v Prefocused spotlight illuminates work, eliminates shadows
¢ New compact, streamlined design with rugged housing

¢ Perfect balance for greatest soldering accuracy

¥ Guaranteed for 1 year—UL approved

On sale now at your Electronic Parts Distributor

Send for Weller Gun Bulletin

WELLER ELECTRIC CORP. ¢ stgs Crossine Re.

WWW . americanradiohistorv.com

(Continued from page 14)
wide-angle lens looking through an
opening in the top of the cab. A 24-
inch monitor is set so that it can be
viewed from any part of the lobby.
Two 17-inch monitors are placed at
opposite ends of the 16-foot main
desk so that they will be in direct
view of the desk clerk at all times.

CALENDAR OF EVENTS
Conference on Electronic Techniques in Medi-
cine and Biology, Oct. 31-Nov. 2, Sheraton Park
Hotel, Washington, D.C.

IRE-EIA Radio Fall Meeting, Oct. 3I-Nov. 2,
Syracuse Hotel, Syracuse, .

Conference on Magnetism & Magnetic Mate-
ﬁiale. Nov. 14-17, New Yorker Hotet, New York,

Mid-America Electronics Conference {(MAE-
CONJ), Nov. I5-16, Muehlebach Hotel, Kansas
City, Mo.

Northeast Research & Engineering Meeting
NEREM), Nov. I5-17, Commonwealth Armory
and Sheraton Plaza Hotel, Boston, Mass.
Northwest Hi-Fi Show, Nov. 25-27, Leamington
Hotel, Minneapolis, Minn.

EIA Winter Conference, Nov. 29-Dec. |, Fair-
mont Hotel. San Francisco, Calif.

Third Annual Futuronics Exposition, Nov. 30=
Dec. 2, Roosevelt Raceway Exhibit Hall, West-
bury, N. Y

Vehicular Communications Meeting, Dec. |-2,
Sheraton Hotel, Philadelphia, Pa.

URSI-IRE Fall Meeting, Dec. 12-14, NBS Boulder
Laboratories, Boulder, Colo.

Eastern Joint Computer Conference, Dec. I13-
15, New Yorker Hotel and Manhattan Center, N.Y.

' Radio Signals from Saturn

The Navy reports receiving “the
first conclusive signals” from the
planet Saturn. They were picked up
by scientists at the University of
Michigan, using that university’s 85-
foot radio telescope. This may make
possible a study of the temperature
and density of Saturn’s rings, and
of the distribution of gases in its
atmosphere.

Signals were also picked up from a
nebula so distant that the radio
waves took 3,000 years to reach the
receiving antenna.

World TV’s up to 94 Million

The number of TV receivers in
the world took a more than 10%
jump during the 12 months preced-
ing Aug. 1, 1960, to reach nearly
94,000,000, reports Television Digest.
TV stations are now operating in 66
countries, with a total of 1,383 sta-
tions on the air in foreign countries,
(plus 570 in the United States).
First of the foreign countries in TV
set ownership is Britain, with 10,-
900,000 sets, followed by Japan with
5,000,000, then by West Germany and
Russia, with over 4,000,000 each.

Electrons Weld Metals

An electron gun is being used to
weld molybdenum alloys and pure
tungsten, according to Republic
Aviation Corp. The metuls are con-
sidered very useful for space-vehicle
work because of their resistance to
high temperatures.

A narrow beam of electrons from
the gun raises the metal’s tempera-
ture to the 6,000°F needed for weld-
ing. The gun operates in a cvlin-
drical vacuum chamber that allows
contamination-free welds. END

RADIO-ELECTRONICS
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[77erzary ) offers you MORE
for your TEST EQUIPMENT DOLLAR!

Model 700--Tests all transistors and diodes quickly and accurately ¢ Checks
all trunsistors (RF. IF, Audio, Power Quiput, Industrial) for leakzpe und
oain ¢ Checks all diodes for forward-reverse current ratio « o rime
consming reference 1o data charts necessary ¢ Positively cannot become
wbsolete as the Model 700 will accommodute new transistors us they
are introduced ¢ Sturdy hummertone finish steel cuse ¢

Size. 57% x 734 x 312",

Model 500 — Actually substitutes for 44 ditferent values of resistors,
condenscrs, clevtrolytics, poswcr reclitierib crylslul dlfodcs, rcwe; re-
sistors and bias voltages ubstitutes: 20 values of resistois from
Model 7C0 Model 500 33 ohms ta 10 megohms « [0 values of condensers .00C] mfd. to
TRANS'STOR TESTEH chPONENT SUBS‘"TUTDR .S mfd. s 10 values of electrolytics from 4 mid. to 330 mid. = Power

s 3 $2425 $2995 rectifiers up to 50t ma. ¢ Crystal diodes ¢ Power resistan.e, con-

Gealer Ne: Dealer Net tinuously variable up (o 5000 ohms ¢ Voltages, continuously vari-
able up 1o 15 volis cither polarity ¢ Sturdy hammertone “nish steel

Mode! 430 Model 600 IN-CIRCUIT casc » Size, 5% x 7% x 38"

H ! Model 400~ A 20.000 ohms per volt VOM and an accurate -apacity
VOM-CAPACITY TESTER $3995 RECTIFIER TESTER $2750 meier. DC VOLTAGE RANGES: 0 to 13, /75/150/300/75) 1500/
Dealer Net Dealer Net 7500 V. « AC VOLTAGE RANGES: 0 10 15/75/150/300/730,1500 V.
zmm = = o RESISTANCE RANGES: 0 to 1,000,100.000 ohm\ /0 © [0 meg-
ohms ¢ RANGES: 010 75 microumps/?.S ma./75 ma./15 amps ¢ CA-
PACITY RANGI: 001 mid. 1o 80 mfd. ¢ Sturdy hammerione finish

steel case  Size, 573 x 73 x 312”7,

Model 600—-Checks all power rectifiers in-circuit (whether SELENIUM,
GERMANIUM, SILICON, COPPER OXIDE, etc.) rated from. IL ma. to
500 ma. ¢ Chechs with 10092 effectiveness for quality, fading, shores opens,
arcing, life ¢apectiancy o Simple to use: just ¢lip test lead. across
rectitier under test wirthout discaonnecting rectifier fram circuit.
Press test switch and set an instant indication on the 3-color
metul scales o« Checks all power rectifiers out-of-circuit wigh equal
LI](.\II\(]]L\\ » Sturdy hammertone finish steel case ¢ Size, 5%
X 734 0x 3427

New Mercury design projects meter forward . ., metal haxdi
swings hack to serve as rest so that instrument can be used i
tilted position

Mogel 101 TUBE TESTER Model 800 CRT IESIE-REAC“VAT“

- A versatile economy priced tube tester "

b A multiplesocket tube tester o= A CRT tester (oo coioim o ,~ TESTS 1= REPAIRS i REACTIVATES all
. s quality (emission, shorts and A
reactivator »~ A 20,000 ohms per volt VOM and ca  uas) of over 700 tube types. including the  BLACK and WHITE and all COLOR pisture tubes
pacity tester ALL COMBINED IN ONE COMPACT UNIT! newest scries-string TV tubes. OZ4s, gas o TESTS . . . emission, inter-element leakage and
e AS A TUEE TESTER . . . will check emission, inter-  regulators, hi-fi and foreign tubes o Checks  jife cypectancy » REPAIRS . . . shorts and pen
clement l2akage and gas content of over 700 tube types »  ¢ach section of multi-purpose tubes *  ojemens » REACTIVATES . . . weak tubes with
AS A CRT TESTER-REACTIVATOR.. _will test, repajr  Easy-io-read 3 color meter scales » 1710ng ) “controlled high voltage pulse (reactivatian is
and reactivate all bluck and white and all color picture lasting phosphor bronze tube sockets *  guen and controlled on the emter as it takes place)
tubes * AS A VOM AND CAPACITY TESTER . . Positively cannot become obsolete. New " Tegis the red., green and blue sections of color
sensitivity is 20.000 ohms per volt/DC and S000 ohras  tube listing furnished periodically to Wl (ypes separately » Also provides the newer 2.35
per volt/AC . . . Capacity rang 001 mii. 10 80 mfd. » registered owners o Sturdy-pray hammer- 54 8.4 filament voltages » Unbreakable mirror
Unbreakable mirror for TV adjustments inside detach- lOne steel case o Size: 9x 8Y2 x 2%, for TV adjustments inside detachable cover s

able cover ¢ Handsome wood carrying case KIT — WIRED — Handsome wood carrying case ¢
Size. 17V4 x 13V x 4127 Deuler Net $9975 Dealer Net $31 95 Dealer Net $3995 Size(ll ;(;Vz X ;%". Yk LDcaler Net $4995

Modei 102:7 TUBE TESTER Moge 102¢ CADDY TUBE TESTER SELF-SERVICE TUBE RIS | sotp ONLY THROUGH PARTS DISTRIBUTORS

=
The instruction manual for ary in-
strument shown is available upen re-

Cannot become |
obsolete as new
tube types are
tntroduced!

quest . . . use coupon below-

=

Mode;]l 201-F MERCURY ELECTRONICS CORP.
nﬁoﬁﬁ,ﬂ | 77 Searing Avenue, Mineola, N. Y. E-N I
Dealer | Sp— O Model 700 [Model 191 |
] S
; x 2 $‘I 5850 I mg instruction | [1Model 500 [ Model £30 |
?\/i'lmc s;glecifican-)ns as the Tube test]\e/[r has same specifica- I manuuls of the > []Model 400  [] Model 202-P
odel = Also 1ests picture tions as Modet 102-P o Tester test instruments Model 600 Mode! 132-C
tubes. alt diodes, rectifiers, is removable ¢ Extra storage Model 201-C I have ¢checked. s DM del 300 DM del =01
fuses, pilot Tamps o Unbreuk- compartment under tester o (counter l / [1Mode O Model = l
able steel mirror for TV Drawer for tools and test leads modcl)
adjustments inside detachable ¢ Unbreakable mirror mounted Dealer l Name |
cover » Handsome wood carry- under tester case for Net e e Bl '
mg case. TV adjustments.
Deater ner 35950 Deator e $7450 | $10950 : Address .. .. :

77 SEARING AVENUE, MINEOLA, NEW YORK
West Coast 0ffice: 4306 W. Victory Blvd., Burbank, Calif.

City . i State

MERCURY ELECTRONICS CORP. L

NOVEMBER, 1960 21

S . |

WWW americanradiohistorv.com
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Here’s the SPECIALIZED
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SAVE $2.00!

Make your service library
complete! Get both these
famous Ghirardi books at
a saving of $2.00 under
the regular price. See
MONEY - SAVING COMBI-
NATION OFFER in coupon.

Specmhzcd
Radio & TV CII\CUITRY AND OPLERATION train-

ing guide.

Radio & TV

locating troubles fast and fixing them righr.
enced servicemen,

Let these 2 Ghirar

OR RADIO RE

Let these two famous training books teach
vou to handle all types of AM, FM and TV
service jobs by approved professional meth-
ods—and wailch vour eflicicncy and ecarnings
soar! Almost 1500 pages and over 800 clear
pictures and diagrams explain . EVERY
trouhleshooting and repair operation as clear-
lv as A-B-C. No needless mathematics. No
ivolved theory. You get straight-from-the-
shoulder training oi the type that teaches you
to do the best work in the shortest time. Each

A. GHIRARDI

di manuals teach you to

REPAIR ANY TELEVISION

CEIVER ever made!

book is co-authored by A. A. Ghirardi whose
radio-electronics training guides have, for
more than 25 years, been more widely used
for military, school and home study training
than any other hooks of their tvpes. Books
are sold separately at prices indicated—or
you save $2.00 by buying them both. Use cou-
pon or order irom Dept. RIEE-110, Technical
Div,, Holt, Rinehart and Winston, Inc., 383
Madison Ave, New York 17, N.Y.

RADIO & TV CIRCUITRY and OPERATION

Learn about circuits . . . and watch service headaches disappear

training _vou get in Ghirardi’'s 669-page -

First it gives a complete understanding of

vou for the best-paid servicing jobs.
illustrations.

You can repair ANY radio, TV or other electromc basic modern circuits and their variations. Finally it
equipment lots easier, faster and bhetter when vou're shuws what troubles to look for and how to eliminate
fully familiar with ns circnits and know just \\h\ and useless service testing and gucss“ork Throughout, it
how each one works . . . and that's exactly the kind of gives yvou the above-average training that takes the

—the kind that fits
Contains 417 clear

headaches” out of trouble-shooting-

Sold separately for $9.00—or see MONEY-SAVING COMBINATION OFFER.

RADIO & TV TROUBLESHOOTING and REPAIR

Complete training in modern service methods

TROUBLESHOOTING AND REI'AIR

: For experi-
1t is an ideal way to develop hetter
Sold separately for 310.00 or save $2.00 on

methods and shortcuts:

guide to all tvpes of
10 days at our risk!
MONEY.SAVING COMBINATION OFFER.

or to find fast answers to prob-

is a complete 822-page guide to professional service lems. You learn troubleshooting of all types from
methods . . . the kind that help you handle jobs faster, “static” tests fo dynamic signal tracing methods. Step-
more profitably. Tor heginners. this giant book with its by-step charts demonstrate exactly what to look for and
417 clear illustrations 1s an easily understood course in how to look. A hig television section is a down-to-earth

TV service procedures. Read it

Cut Radio-TV Test
Time IN HALF!

In modern electronic work
it's what you know about
using instruments that
really counts!

This new 316-page BASIC
ELECTRONIC TEST PRO-
CEDURES manual  with its

more than 190 iltustrations, pat-
tern photos and procedure dia-
grams teachics you to test any
circuit, equipnment or componcent
in a fraction of the usual time.
[u brief, it is a complete course
ustrument  testing  techniques!

in
Covers ditferent ways of doing jobs. For iustauce,

trofessional

you learn to check for
rejection tilter,

distortion by the ‘scope,
harmomc distortion meter, wave
analyzer or oscillator methods. You learn 10 meas-
ure resistance  with current meter. a volt-
ammeter. voltmeter, ohhmmerer, or via the bhridge
method-—and so on through all types of testing.

Tucludes Current checks; measuring Pawer,
Capacitance, Resistance, AF, RF. Phase. Distor-
tion & Modulation; testing Tubes and Semi-
conductors; testing Amplifiers; checking Sensi-
tivity., REF Gain, Fidelity, AVC Voltage. etc.
Even ineludes industrial electronic test procedures.
Everything is really complete—and written so you
can understand it! Drice $8.00.

Order B1SIC ELECTRONIC TEST PROCEDURES

in coupon.

22

Now! FIX ANY
EI.EGTRIG MOTOR

Handle ANY job
from minor
repairs to
complete
rewinding

560 pages—Ozer 900
howw-to-do-it prefurcs

It pays to train for

solething ditferent!
ELECTRIC MOTOR
REPAIR is «« vomplete
guide that  helps vou
cash in on this vast.
rapidly  growing  field.
Shows  step by step
how to hondle ail re-
pair  jobs  {inciuding
complete rewinding) on
pravtically ANY AU or
DC miotor or generalor
in comnien use from
fractional horsepower
to giant indusrrial mo-
tors, Special duc-spirval
biiwding brings text and

TRAIN FOR BETTER

PAY IN A FIELD

THAT ISN'T CROWDED! telated how-lo-to-it
diagrams side Dby side
s that you learn fasr, easily and right. Fiery jobh is

explained so clearty you can hardly fail to understand
it Over 125,000 copivs in use it motor repair shops,
sehools, amd for home study. Fully approved hy repair
specialists, unions and instructors

[Us the bdeal ok whether vou want to train for 4
good-pay wmotor repair joh or simply want to [ix niotors
a4s a sideline or hobhy

Order ELECTRIC MOTOR REPAIR in
Price only $89.25.

coupon.

USE COU

WwWWW . americanradiohistorv.com

ron ror JO-day Free Triql!

DON'T THROW OLD
RADIOS AWAY!

Here's the data you need
to fix old sets in a jiffy!

Just look up the how-to-
do-it data on that old radio
you want to fix,

Four times out of 3, this

giant, 3¥-pound, 744-page
Ghirardi R.\[)[O TROU-
BLESHOOTER’S IHAND-

BOOK tells what is likely to
he causing the trouble .

shows how to fix it. No use-
less te:tmg No wasted time.
Using it. even heginners can

easily fix old <ets which

Covers every might otherwise be thrown
model made by away because serviee infor-
202 mfrs. from mation is lackin With a
1925 to 1942 few simple vepairs, most of

these old sets can be made
to operate perfectly for years to come.

THE ONLY GUIDE OF ITS KIND!

Cuts service time in half!

Included are common trouble synptams and their
remedion for over 4,800 models old home, aut
radios and record changers. Airline, Apex,
Awwarer Kent, Belmont, Bosch, DBrumswick, (1
Crosley,  Fmerson,  Iada, G-E.  Kolster, Ma
Motorola.  I'nilco, Tilor, RCA, Silvectone.  Sparton,
Stromberg  and  dozens more.  Includes hundre

pages of invaluable tube and componuvni data, scrvice
short euts,
Specify RADIO TROUBLESHOOTERS HAND-

BOOK in coupon. Price only $10.00. 10-day trial.

RADIO-ELECTRONICS
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TRAINING YOU NEED

in its most complete

economical and

easily understood Form

M
. asIC
ELECTRICITY -
.Tf

ALIELIING Diswn

TRAIN AT HOME FOR TV-RADIO-ELECTRONICS . .. at rock-bottom cost!

Now! Get your basic training from these two easily understood, low cost kooks!

Here is complete basic clectrical-
electronic training specifically written
for beginners—priced at a fraction of
what you might expect. 785 pages and
almost 700 pictures, diagrams and charts
in these two big books bring you top
notch training that can pave your way
to a fascinating electronic career. Fvery
detail is fully and clearly explained.
Nothing is omitted—nothing is con-
densed. In every respect, the maicrial
in these hooks compares more than fa-
vorahly with “‘courses” costing many
times as much!

BASIC ELECTRICITY - rundamen-
tal electrical principles are the basis ot
all Electronics—and this 396-page man-
ual gives vou a complete working knowl-
edge of them all! Covers everything
irom electromagnetism to 'phone princi-
ples, cireuits. wiring. illumination. re-
actance, impedance, power factor. in-
struments, controls. measurements, and
all types of components and equipment.
Includes set-up diagrams. practical ex-
amples and problem solutions.  Price
$6.25 separately.  See Moneyv-Saving
Offler!

ONLY $11.00 FOR THIS
COMPLETE HOME TRAINING!

BASIC ELECTRONICS _ Tuis new
389-page guide takes up whese Basic
LElectricity leaves off. Shows how elec-
trical principles are applied in Electron-
ics and gives you a sound grasp of elec-

tronic theory, methods, cirtuits and
eqguipment. Over 3735 illustrations ex-
plain details clearly. The i/} hasic

training to help you build a protituble
future in TV, radio, commmxzcations,
hi-fi, industrial electronics und related
fields! Price $6.25 separately

Save $1.50! See special
Money-Saving Offer in Coupon!

SHORT CUT TO TV REPAIR!

Just turn the dial of the pocket-
size PIN-O-1FIX TROURILE
FINDER GULDE! When the pic
ture in the PIN-O-FIX windew
matches the image on the TV
sereen- prestol-—you've ot your
clie. PTX-0-FIX shows the likely
canses of  the trouble—indicates

Here’s everything you need to
know about

OSCILLOSCOPES!

Complete data on
using the handiest
instrument of all!

the receiver section involve then
@ives clear repair .nstructions.
Two PIX-O-FIX units Was 1 and
2 cover 48 ditferent TV rroubles.
Together, they're a compr=hensive
wuide to quick ‘‘picture 1nalysis
servicing of any TV. Price only
$3.00 for the two.

e,

Get-;our COMMERCIAL OPERATORS LICENSE!

Train for radio's most fascinating, best paid jobs!

FIGHT TCC examination elements—
not just some of them. Reriews al-

Men who know how to use
oscilloscopes on all types of
jobs  don’t  guess  about
troubleshooting and tough re-
alignment problems! They

This famous book makes it easy to
train for your FCC commercial license

locate troubles in a jitfy, ad- as an operator aboard <hip. in avia- most 2200 exam questions  Covers
just them guickly and aceu- tion, Dbroadcasting. telecasting, etc. evervthing you'll need to krow to
rately—and this famous 346- LICENSE MANUAL FOR RADIO pass your examination for lst or 2nd

page manual teaches you the OPERATORS is a guick, easily un- class radio-phone license holder with

methods they use. derstood  guide  that covers ALL  flying colors! Price $6.75.
MODERN OSCILLO-
SCOPES AND THEIR S a——

USES gets right down to -3
earth in telling you all abont
these versatile  instruments
and exactly how to use them.

‘Scope experts get
the big pay jobs!

REPAIR ANY ELECTRICAL APPLIANCE!

Save on repair bills! . . . Earn in your Spare Time!

Particular attention is paid to AM. FM, and TV This 370-page ELECTRICAL APPLI- Troubleshooting charts quickly help you
reatignment procedures. Every detail of testing ANCE SERVICE MAXNUAT. helps vou locate troubles. 1asy instructions guide you

m making repairs. Tells how to make your
own low-cost test tools. Includes appliance
refnishing mecthods. An ideal gunide for
fixing your own apliances or for building
@ profitable appliance repair business! $6.25.

DAYS FRE

with ’‘scopes is explained from conuecting the
’scope and setting its controls to adjusting com-
ponents in the chassis being tested. Illustrated
mstructions teach vou to analvze patterns. FEven
includes data on quantitative measurements (as
used in color TV servicing) and use of ‘scopes in
lah, industrial electronics and atomic work. 370
illustrations. Price $8.00.

Specify MODERN OSCH.LOSCOPES AND THEIR

service practically any home electrical ap
pliance. Includes standard and automatic
washers, ironers, toasters, ranges, cleaners.
mixers, razors, clocks. wotors, and many
more.

LR TRY ANY BOOK 10

NOW

USES in coupon to order. i Dep'l'. RE-110, i
I Technical Division, Holt, Rinehart & Winston, Inc,,
' 383 Madison Ave., New York 17, N. Y. !
I o - Send hooks checked for 10 day FREE examination at prices indicated plus postage. i
New. MGSfel‘ GU|de +° TIME I SAVE! Send cash with order and we pav postage. Same 10 day return priwlege ||
SAVING Tv SERVICE I with money refunded. I
1 7] Check here for MONEY-SAVIN_G SERY- T Check here for MONEY-SAVING Easic
. . ICE COMBINATION on Ghirardi's Radio Training, COMBINATION ON 8asiC 1
Almost regardless of set make or n.mdeL this I & TV CIRCUITRY & OPERATION and ELECTRICITY AND RASIC ELECTROMICS. ]
. remarkable new 302-page [HANDBOOK OF TV Radio & TV TROUBLESHOOTING & RE- Price only $11.00 plus postage for batt big
& : / TROUBLES helps vou track down T\ troubles | PAIR. Price only $I7.00 for both (plus books. Regular price $1250—save $:/.50! |
5 ; m from the symptoms they prodhuce in the set itseli: 1 postage). Regular price $19.00—save $2.00! I
ﬁ-ﬁ - L Ty Moy DIl " Check here to order INDIVIDUAL BOOKS
3y TROVBLES, o e ot ies N 7 Radie & TV CIRCUITRY & O Basic Electronics ... ... .. s 625 1
v\-§ Y / “and all the.x;mn_\' other symp- I OPE,RATION P P WETS VT I T e $ 9.00 ) Modern Oscilloscopes & I
: tom= that indicate something I O gﬁ‘g%ﬁgz Receiver TROUBLE- Their Uses ............. ... 2.00 l
1= wrong. Just turn to the Basi cn'd REPAIR. .. ... 10 [0 PIX-O-FIX TV Trouble Finder
Quick Trouble-Finder Guide” 1 O P::'c dElecfromc Test Guides, Nos. 1 ond 2........ 3.00 1
inside the cover. look up the 1 E CECURESnn o yeurye SR T PR 8.00 ] License Manuol for I
symptoms exhibited by the set L lectric Motor Repair ... .... 9.25 Radio Operators ............ 6.75
vou're workingon. The HAND- 10 zodw Troubleshooter's [7 Electrical Appliance 1
. BOOK then tells vou just 1 arfdboolz .................. 10.00 Service Manual 6.25
LOOK! LISTEN! what to do and how to do it. Outlines 03 Basic Electricity ............ 6.25 (] Handbook of TV Troublies. 7.50 I
Then follow this tnne};savmg shortcuts. Eliminates guess- | 1
) work. More than 150 test patterns, wave OUTSIDE U. S. A
easy gquide! form and circuit illustrations explain test 1 Add 50¢ to .prx.'ce .of Name S S I
) results, details and procedures. DPrinted | each book. Cash with . i ——— 1
in large type and bound in sturdy varnished covers for use at the order, but money re- Address = -
bench. All methods presented have been hench-tested hy the anthor 1 funded if books are re- 1
through actual shopwork! Price $7.50. 1 turned in 19 days. City, Zone, State. . — 1
Order HANDBOOK OF TV TROUBLES in coupon. LIl g — O N B S B e Y
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the biggest customer reception!

| -

CD Rotors have the power to end your
service problems .. .because they are de-
signed with a direct line of power that
out performs them all. Even in the storm-
iest, snowiest areas, you can just install
them and forget them. CD Rotors give
clear-as-a-"'bell”" reception that's trouble-
free, longer lasting, require no call-backs.
So order your CD Rotors today. .. you'll
shout their praises from the roof-tops!
Write for Catalog 21630 to Cornell-
Dubilier, South Plainfield, New Jersey.

CORNELL-DUBILIER
ELECTRONICS DIVISION

Federal Pacitfic Eledtimlie Cuo mip arn v

]
D.E
s
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WITH VOCALINE 4-CHANNEL COMMAIRE
ED-2M CITIZENS BAND RADIO

Ranked first for
dependability
distance - clarity

Citizens band radio can be no more effec-
tive than the equipment you use! In fact,
no judgment on the subject can be valid
until one has heard the type of perform-
ance possible when properly engineered;
truly superior equipment is utilized.
Example: the Vocaline Commaire ED-
27M. the finest citizens band radio avail-
able anywhere today! The difference
between Vocaline Commaire ED-27M
and ordinary Citizens band radios can
be as substantial as the difference
between the two photos above. For dis-
tance, reliability, flexibility and uniform
clarity on the entire 22 channel citizens
band . . . you have only to hear the Com-
maire to convince yourself that this is the

Vocarive (.
COMPANY A W g (

123 Coulter Street
QId Saybrook, Conn.

26

Also available in
single channel
model —
Commaire
ED-27M

proven as the
world’s finest-
performing class
D Citizens Band
Radio! Only
$179.50 each, list.

$189.50
each, list,

one unit that is unmatched by any other
in its class.

Specifications and features: Finished to
pass U.S. Navy 500 hour salt spray test!
“Silent-Aire’’ squelch with exclusive
noise suppression. Double conversion
superheterodyne single crystal receiver—
accepted as the finest. Transistorized
power supply. 5 watts input — 3 watts
output. 6 and 12 VDC — 115 VAC. Only
54" x 914" x 814"

. . . (] (] . . . * (] . * (] *
Send complete literature to:

Name

Address
City

Zone. State

WWW.americanradiohistorv.com
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orrespondence

-

REPORT FROM A USER
Dear Ediior:
I was very interested in “How to

Obtain Faster Break-in” which ap-
peared on page 137 of the Maich, 1960,
issue. It showed how to 1remedy the
problem of slow recovery in radio ve-
ceivers when the amateur throws his
T-R switch from Transmit to Receive.

I was having a tervific amount of

CH 8-30H
RECT == B+
& I+°c+j_ 25K-
3 - T <$50K
- 107401 BLEEDER
| (FILTER
117 VAC % - EAPS)

—
6.3V /1 B—
SPST RELAY

= CONTACTOR =
SW

trouble with this problem and I thought
I would give this idea a try. I was
amazed at how perfectly the change in
circuitry solved my problem. No matter
how fast I flick my T-R switch, I don’t
get any of that annoying leftover signal
from the transmitter.

Since I have made this change, a
numbet of other hams in this area have
made this modification too and all report
equally perfect results.

J. DANTE AMOROSE—KA4IIW
Riclimond, Va.

[Thanks for the note of appreciation.
And for those readers who missed this
ilem we are reprinting the switching
cirewit here.—Editor]

FOR TV TECHNICIANS
Dear Editor:

The “Philadelphia Plan” announced
in the August Technicians’ News col-
umn seems worthy of comment.

How large a portion of the whole-
saler’s business is involved with the
over-the-counter cash sale? It can’t be
muech or the wholesaler would not be
willing to 1relinquish it and take on
the added burden of accounting and
making the “kickbacks” to the various
service shops. Now, then, when this
very small portion of the total volume
of business is divided between the indi-
vidual service shops, how much have
you really gained?

Then the cost. The cost of the whole-
saler has already been mentioned, but
now that you are demanding the retail
profit vou must bear the retail load,
that of maintaining a retail stock over
and above your bench stock items. This
takes space and capital. It can’t be
circumvented by telling the customer

RADIO-ELECTRONICS
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to come back later while vou obtain the
desired items. And what is the con-
sumer’s reaction to all this? He will
certainly become incensed at you, the
neighborhood service shop, especially
when he learns of the “kickback gim-
mick” on top of the drastic increase
in cost.

The TV service industry in general
has never done much toward enhancing
its customer 1elations in the past and
this latest maneuver is not going to
improve the situation. Why did the
man take to trying to fix his own TV
in the first place if he felt that he was
being treated fairly by his local service
man?

Consider the auto repair business. It
has lived with this problem a long time.
1t succeeds by rendering service and
not through selling parts. The car owner
can still buy his own parts and do his
own work if he so chooses. But he can
usually get the work done better and
quicker at the local garage. He goes
there.

The “Philadelphia Plan” certainly
typifies the type of thinking that has
made the TV service industry “sick” in
the first place.

Magor WiLLiaM M. Price
Little Rocl: AFB, Avlk.

[Technicians! How do you feel about

this?—Editor]

DANGEROUS TEFLON
Dear Editor:

Referring to the article “Solder Re-
moval Made Easy” on page 68 of the
June issue. The use of Teflon tubing to
pick up molten solder can be very
dangerous since the decomposition prod-
ucts ave highly toxic.

Above 200°C, Teflon gives off fumes
which, if inhaled, has caused polymer
fume fever. Deaths have occurred when
granular or dispersion polymers were
heated above 300°C.

Paiticles of Teflon must not be
allowed to contaminate cigarettes and
they must not he carried where con-
tamination is possible.

If someone were to apply this method
of solder removal! with the use of a
torch, it is possible that death could
result.

LEE E. VANDERVEER
Ludingion, Mich.

AUTHOR’S REPLY

Dear Editor:

Mr. VanderVeer’s comments concern-
Img toxic products of decomposition of
Teflon are well known and do apply for
steady-state thermal conditions such as
those obtained from heating a solder
joint with a torch. However, under
transient thermal conditions such as
the application described in my article,
appreciably higher temperatures can be
tolerated without the danger of Teflon
decomposition. The system described in
the article was developed for use in the
removal of solder from terminal con-
nections in complex miniature electronic
assemblies. not in plumbing work. A
torch of any kind is never used for this
kind of work; only low-wattage solder-
ing irons.

There are other reasons why this
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uild This Superh .92/ ctes
rgan From Simple Kits and

AVE OVER 50%!s

LET US
SEND YOU

FREE
DETAILS

HOW TO ASSEMBLE A
Seloter

ELECTRONIC ORGAN
IN SPARE TIME!

The Beauti-ul
Selober
CONSOLETE

— the only smal or-
gan with two full 61-
note keyboards and
22 stops. Requires
only 2’ x 32" flbor
space! Comme-cial
value approximately
$1600 or more — ser
you save over 5€%
when you build tais
thrillinginstrument!

Give Your Family A Lifetime of Musical Joy

With A Magnificent Schober ELECTRONIC Organ!

Now vou can build the brilliant, full-range
Schober CoxsoreTTE or the larger CONCERT
MobeL with simple hand tools. No skills
are necessary to construct an instrument with

Send For Complete Details On Schober Organs
and For Hi-Fi Demonstration Record
The coupon will bring vou a handsomne 16-
page booklet in full color describing Schober

one of the finest reputations
among electronic organs. No
woodworking necessary — con-
soles come completely assem-
bled and finished. All you do is
assemble clearly marked elec-

THE GREAT
CONCERT MODEL

meets spevifications of
American Guild
of Organists

organs in detail, plus articles on
how easy and rewarding it is to
build your own organ and how
pleasant and quick it is to learn
to play the organ. In addition,
we have prepared an exciting

tronic parts guided by clear il-
lustrations and detailed step-hy-step instruc-
tions. Lven teen-agers can assemble the
Schober! You build from kits, as fast or as
slowly us you please. . .at home, in spare
time — with @ small table serving as your
entire work shop!

Pay As You Build Your Organ;
Start With As Little As $18.94!

You may start building your Schober at once
with an investment of as little as $15.94. The
musical instrument you assemble is as fine,
and technically perfect, as a commercial
organ built in a factory — yet vou save over
509 on top-quality clectronic parts, on
hich-priced labor, on usual retail store mark-
up! In vour own home. with vour own hands
vou huild an organ with genunine pipe organ
tones in an infinite varietv of tone colors
to bring into your home the full grandeur
of the Emperor of Iustruments. You may
build the Coxsor x1T1: for vour home, or vou
may waint to build the greut Concenr
Mober for home, church, school or theatre.
You save 30% and more in either case.

WwWWwWWw.americanradiohistorv.com

10" hi-fi LP record demonstrat-
ing the full range of tones and voices avail-
able on the Schober, which you may have
for only $2.00 (refunded when vou order a
kit). Literature on the Schober is FREE!
There is no obligation; no salesman will call.

Mail This Coupon
For FREE Literature
and Hi-Fi Record

' 3 Today!
A
The Schober Organ Corp., Dept. RE-8, l
43 West 61st St., New York 23, N. Y.
a [] Please send me FREE full-color booklet anc ﬂ
l other literature on the Schober organs.
i [] Please send me the 10” hi-fi Schober demon- |
' stration record. 1 enclose $2.00 (refundable on I
l receipt of my first kit order). I
' Name. .oveuieinnneenennn oen oo S I
: AdAress...o.conunrnernssvesnssrsvavessnbsioncanses l;
L (0 I o U Zone..,State.........
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the
advantage
of using a

PREGISION
LOUDSPEAKER

m your hagh fidelity installation

JBL D130
15" full-range 5
speaker with 4” voice coil "

JBL D123
127 full-range
speaker with 3” voice coil %

JBL D208
8” full-range
speaker with 2” voice coil

HIGH EFFICIENCY SPEAKERS

are characterized by excellent transient res
sponse, strong impressions of immediacy and
presence. Power requirements are low. For pre.
cision bass reproduction they require a bass re-
flex or exponential horn acoustical enclosure,
Voice coil: 0.d, ratio of the highly efficient units
shown above is 1:4, an exclusive JBL feature.

Intricate audio wave forms
can be reproduced accurately
only by transducers of the
highest precision. Anything less
introduces sonic impurities
which in minutes become
vaguely annoying and
ultimately intolerable. The
great advantage of precision
in loudspeaker construction is
lasting listening pleasuve,

You will find that you

feel satisfied when you live
with a precision instrument,
and this can represent a
decided economic advantage.
Precision also contributes

to efficiency. High efficiency
not only lowers your power
requirements, but, more
important, gives you superiol
reproduction of transients, a
more realistic dynamic range;
and cleaner, smoother sound
over the entire frequency
spectrum. If you are installing
a system for someone else,
your reputation as an expert
depends on how the system
sounds to the client six months,
and even six years from now.
Play it safe; install JBL, choice
of the conscientious technician.

JBL LE8 o, |
8” linear-efficiency
full-range speaker
with 2” voice coil

LINEAR-EFFICIENCY SPEAKERS

provide long linear cone excursion so that clean,
full bass can be generated in a relatively small
space. They can be mounted directly in a wall
or partition, but are usually mounted in an “'in-
finite baffle” type enclosure of minimum dimen-
sions. Power requirements for JBL Linear-
Efficiency units are moderate because they are
built to the highest standards of precision.

Write for complete catalog of JBL precision loudspealkers, precision
ligh frequency units, and acoustical enclosures...Bulletin SC508.
Products of James B. Lansing Sound, Inc., are marketed by

JBL INTERNATIONAL,LOS ANGELES 39, CALIFORNIA
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| application

of Teflon tubing isn’t
dangerous:

The end of the tube is not brought
close to the solder joint until it is fluid
and the soldering iron removed.

A high-volume vacuum pump guar-
antees adequate air flow to pick up the
solder and insure quick chilling of the
molten solder. If there is some decompo-
sition of the end of the tube, the toxic
products are immediately picked up by
the inrushing air and carried into the
vacuum pump where they ave trapped
out.

This technigue has been used success-
fully in many applications throughout
the electronics industry for more than
3 years without any reported difficulty.

WiLLiaM J. MCGUINNES
Roclielle Park, N. J.

DON'T TRY THIS!
Dear Editor:

The legitimate TV service dealers in
our area operate under a hardship
today. They're getting a black eye from
the malpractices of a few jackleg and
back-alley shops and from customers
who move here and then complain that
their TV goes out more frequently than
it did at “home.”

“Here” is Sarasota, Fla., a coastal

| town, and the heat, humidity and salt

air are all adverse factors. Even with
a new set, a Sarasotan can expect more
TV breakdowns than he did in the
North.

For this reason, our service opera-
tion embraces two factors. We won’t
accept for repair any set that is 8 to
10 years old, because to do a good job
on such a dog would involve the cus-
tomer in exorbitant costs and bring
cries of “‘gyp.”

Also, since customers are madly
adverse to “labor charges,” we often
submit an invoice which, instead of
listing $1.50 for parts and $7.50 for
labor, lists $7.50 for parts and $1.50
for labor. That keeps the customers far
happier than a small amount for parts
and a high labor charge.

NaME WITHHELD
Sarasota, Fla.
[Your billing technique sounds nice,

but can get you into trouble. What
happens when the Better Business
Bureau or a local newspaper comes

around, traps you with a gimmicked
set; and discovers that you are charging
for parts you didn’t replace? That’s the
kind of billing that can put you out of
business.—Editor]

CORRECTION PLEASE
Dear Editor:

In my article “Radio Waves and
Life” (September issue), the third
paragraph on page 45 states that the
field reduced the stimulation of secre-
tion of digestive juices when atropine
had been injected.

This is incorrect as was pointed out
by Dr. Jarrett of Phoenix, Ariz. The
correct version is:

The field reduced the inhibition of
digestive juices when these were in-
hibited by the drug atropine.

ToMm JASKI
San Mateo, Calif. END

RADIO-ELECTRONICS
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PEAK-TO-PEAK
VTVM #232 & UNI-PRDBE | 3
KIT $29.95 WIRED $49.95

') GEE

3

R,

COLOR & MONOCHROME

DC TO 5 MC LAB & TV
5 OSCILLOSCOPE #460

KIT $79.95 WIRED $129.50

a0 Y oy 1o

“1.0 te-100

|I|II||IIl'IIII|IIIII

N

Alsg available:
5" Push-Pull

Oscilloscope #4325

Kit $44.95 Wired $79.95

RF SIGNAL
GENERATOR #2324
KIT $26.95 WIRED $39.95

Turn Page For More EICG Values
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Most EICO distributors
offer budget terms.
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SIGNED

AS YOU WOULD DESIGN IF YOU
WERE AN ELECTRONICS ENGINEER...

Praised by the experts as Best Buys. ..

@ By far the best professional VIVM value
in electrenics; nobody but EICO brings
you such outstanding instrument perform-
ance for so low a price! Calibration without
removing from cabinet. Measuie directly p-p
voltage of complex & sine waves: 0-4, 14,
42, 140, 420, 1400, 4200. DC/RMS sine
voits: 0-1.5, 5, 15, 50, 150, £00, 1500 (up
to 30,000 volts with HVP probe, & 250 mc
with PRF probe). Ohms: 0.2 chms to 1000
megs. 412" meter, can't-burn-out circuit. 7
non-skip ranges on every function. Zero
center.* Features EICO’s exclusive UNI-PROBE:
your terrific time-saver, performs all func-
tions: a half turn of probe-tip selects DC
or AC-Ohms!

.An engineering achievemert unmatched
in the industry! EICO-designed for labo-
ratory precision and E|CO-priced for lowest
cost. Features DC amplifiers. Flat from DC to
4.5 mc, usable to 10 mc. Vert. Sens.: 25 mv/
in.; input Z 3 megs; direct-coupled & push-
pull throughout. 4-step frequency-compen-
sated attenuator up to 1000:1, Sweep: per-
fectly linear 10 cps - 100 kc (2xt. cap. for
range to 1 cps). Pre-set TV V & H positions.
Auto sync limiter & amplifier Direct or C
coupling; balanced or unbalanced inputs;
edge-lit engraved lucite screen with dimmer
control,

More features and versatility, more

range and accuracy than ia generators
costing three to four times as much. 150 ke
to 435 mc with ONE generator in 6 fun-
damental bands and 1 harmonic band!
=1.5% frequency accuracy. Colpitts RF
oscillator directly plate-modulated by K-
follower for improved modulatisn, Variable

e swizs CERITOT X

@
Q\’Q”w{!{’

TV-FM SWEEP GENERATOR
& MARKER #368
KIT $69.95 WIRED $119.95

wol

.
g $ 3 4

() DYNAMIC CONDUCTANCE
TUBE & TRANSISTOR
TESTER #666
KIT $69.95 WIRED $109.95
Complete with steel cover and handle

e

I

f§os~ 0.8
) | A
o® o e
o R e
g saen ‘;

EICO

depth of internal modulation 2-50% by 400
cps Colpitts oscillator. Variable gain external
modulation amplifier: only 3 volts needed for
30% mod. Turret-mounted, slug-tuned coils
for max. accuracy. Fine & Coarse (3-step) RF
;menuators. RF output 100,00C uv, AF output
0 10 v.

@ Provides more ranges, greater ease and
accuracy, and better pertormance than
any competitive unit. Entirely electronic
sweep circuit with accurately-biased incre-
ductor for excellent linearity. Extremely flat
RF output. Exceptional tuning accuracy. Hum
& leakage eliminated. 5 fundamental sweep
ranges: 3-216 mc. Varfable marker range:
2-75 mc in 3 fund. bands, 60-225 mc on har-
monic band. 4.5 mc crystal marker osc.,
crystal supplied. Ext. marker orovision, At-
tenuators: Marker Size, RF Fire, RF Coarse
(4-step decade). Narrow range phasing con-
trol for accurate alignment,

@Speedy. simple operation, unexcelled
sensitivity ard accuracy; superb elec-
trical and mechanical design. Tests all

receiving tubes (picture tubes with adapter),
n-p-n and p-n-p transistors. Composite indi-
cation of Gm, Gp & peak emission, Simul-
taneous selection of any one ¢t 4 combina-
tions of 3 plate voltages, 3 scraen voltages,
3 ranges of continuously variable grid volt-
age (with 5% accurate pot.). Sensitive 200
ua meter, 10 six-position lever switches:
freepoint connection of each tube pin. 10
push-buttons: rapid insert of any tube ele-

ment in leakage test circuit. Direct reading
of inter-element leakage in ohms. New gear-
driven rolichart, CRA Adapter $1.50.

i *F?’@

A £ GABCIANS T 8 TBASRC

; S & 12V Battery

© 1960 £1CO 33-00 N Bivd. L. 1. C. ¥, N, V. Add 5% tn the West

Power & Bias Eliminator
All Transistor Supply for Deluxe Tuhe Tester #625 | & Charger #1050
Portahle RA-6 Transistorized Multi-Signal Kit $34 Kit $29.95
Kit $29.95 Eqpt. #1020 Tracer #147 Wired $49 95 Wired $38.95
Wired $49.95 Kit $19.95 Kit $24.95 Pix Tube Test #1060 Kit $38.95
less battery Wired $27.95 Wired $39.95 Adapter ... $4.50 | Wired $47.95
T
i EICO 33-00 Northern Bivd., L.1.C. 1, N.¥. c-1r
Show me HOW TO SAVE 50% on [J Test lastruments !
i| [ Hi-Fi [J Ham Gear. [J Send free Stereo Hi-Fi l
{ Cuide. Send me FREE Catalog. name of ne:ghborhood |
! dealer. Send free Short Course for Novice License.
» !
v-0- M #565 |
Kit $24.95 I BBG—— — — i m e d :
Wired $29.95 R-C Bridge & R-C-L
‘{(2;“12#335 Comparator #9508 | Address !
) . Kit $19.95 :
Wired $14.90 Wired $29.95 ! CiY a0 Zone State ... |
31
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IF YOU LOVE TO CREATE...BUILD

Over 2 MILLION EICO instruments in use throughout the world. Add 5% in the West.

100W Stereo Power Amplifier HF89
70W Stereo Power Amplifier HF87
28W Stereo Power Amplifier HF86

@ Exclusive advanced systematized engineering

@ latest and finest quality parts

o Exclusive “Beginner-Tested' easy step-by-
step instructions

@ Exclusive TRIPLE quality control

o Exclusivé LIFETIME guarantee at nominal cost

IN STOCK —- Compare, then take home any EICO
equipment — right “off the shelf"” — from 1500
neighborhood EICO dealers throughout the U.S.
& Canada, most of whom offer budget terms.
HFB1 Stereo Amplifier-Preamplifier selects,
amplifies, controls any stereo source & feeds it
thru self-contained dual 14W amplifiers to a pair
of speakers. Provides 28W monophonically.
Ganged level controls, separate balance controt,
independent bass and treble controls for each
channel. ldentical Williamson-type, push-pull
EL84 power amplifiers. “‘Excellent”’ — SATURDAY
REVIEW. "Outstanding . . . extremely versatile.”
~ ELECTRONICS WORLD. Kit $69.95. Wired
$109.95. Incl. cover.

HF85 Stereo Preamplifier: Complete master
stereo preamplifier-control unit, self-powered.
Distortion borders on unmeasurable. Level, bass,
& treble controls independent for each channel
or ganged for both channels. Inputs for phono,
tape head, mike, AM, FM, & FM-multiplex. One
each auxiliary A & B input in each channel.
“Extreme fiexibility . . . a bargain.”” — HI-FI
REVIEW. Kit $39.95. Wired $64.95. Incl. cover.
New HF89 100-Watt Stereo Power Amplifier: Dua!
50W highest quality power amplifiers. 200W peak
power output. Uses superlative grain-oriented
steel output transformers for undistorted re-
sponse across the entire audio range at full
power, assuring utmost clarity on full orchestra
& organ. 60 db channel separation. IM distortion
0.5% at 100W; harmonic distortion less than 1%
from 20-20,000 cps within 1 db of 100W. Kit
$99.50. Wired $139.50.

HFB7 70-Watt Stereo Power Amplifier. Dual 35W
power amplifiers identical circuit-wise to the
superb HF89, differing only in rating of the out-
put transformers. IM distortion 1% at 70W;
harmonic distortion less than 1% from 20-20,000
cpswithin 1 db of 70W. Kit $74.95. Wired $114.95.

HFB86 28-Watt Stereo Power Amp. Flawless repro-
duction at modest price. Kit $43.95. Wired $74.95,
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Mono Hi-Fi...
the experts say
your Best Buy
is EICO

Stereo Amplifier-Preamplifier HF81¢

FM Tuner HFTS0%1
AM Tuner KFT94%%
FM/AM Tuner HFT9214

FM Tuner HFT90: Prewired, prealigned, tempera-
ture-compensated “front end’ is drift-free. Pre-
wired exclusive precision eye-tronic® traveling
tuning indicator. Sensitivity: 1.5 uv for 20 db
quieting; 2.5 uv for 30 db quieting, full limiting
from 25 uv. IF bandwidth 260 kc at 6 db points.
Both cathode follower & FM-multiplex stereo
outputs, prevent obsolescence. Very low distor-
tion. "“One of the best buys io high fidelity Kits."
— AUDIOCRAFT. Kit $39.95*_. Wired $65.95",
Cover $3.95. *Less cover, F.E.T. incl.

AM Tuner HFT94: Matches HFT 90. Selects “*hi-fi"’
wide (20-9000 cps @ —3 db) or weak-station
narrow (20-5000 ¢ps @ —3 db) bandpass. Tuned
RF stage for high selectivity & sensitivity. Pre-
cision eye-tronic® tuning. “One of the hest
available.” —HI-FI SYSTEMS. Kit $39.95. Wired
$65.95. Incl. cover & F.E.T.

FM/AM Tuner HFT92 combines renowned EICO
HFT90 FM Tuner with excellent AM tuning facili-
ties. Kit $59.95. Wired $94.95. Incl. cover &
F.E.T.

AF4 Economy Stereo Integrated Amplifier pro-
vides clean 4W per channel or 8W total output.
Kit $38.95. Wired $64.95. Incl. cover & F.ET.

HF12 Mono integrated Amplifier (not illus.): Com-
plete ““front end” facilities & true hi-fi perform-
ance. 12W continuous, 25W peak. Kit $34.95.
Wired $57.95. Incl. cover.

HFS3 3-Way Speaker System Semi-Kit complete
with factory-built 34 veneered plywood (4 sides)
cabinet. Bellows-suspensiog, full-inch excursion
12 woofer (22 cps res.) 8 mid-range speaker
with high internal damping cone for smooth re-
sponse, 3V2” cone tweeter. 2V4 cu. ft. ducted-
port enclosure. System Q of 12 for smoothest
frequency & best transient response. 32-14.000
cps clean, useful response. 16 ohms impedance.
HWD: 26%” x 13%” x 1454”. Unfinished birch.
Kit $72.50. Wired $84.50. Walnut or manogany.
Kit $87.50. Wired $99.50.

HFSS 2-Way Speaker System Semi-Kit complete
with factory-built 34~ veneered plywood (4 sides)
cabinet. Bellows-suspension, 5~ excursion. 8
woofer (45 cps. res.), & 3% cone tweeter. 114~
cu. ft. ducted-port enclosure. System Q of V2 for
smoothest freq. & best transient resp. 45-14,000
cps clean, useful resp. 16 ohms,
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Stereo Automatic Changer/
Player 1007

3-Way Speaker System HFS3
2-Way Bookshelf Speaker Systems

HFS5 and HFS1 ¢ a0

INSTITUTE OF

"HIGH FIDELITY

MANUFACTURERS

HWD: 24~ x 125" x 1044~ Unfinished birch. Kit
$47.50. Wired $56.50. Walnut or mahogany. Kit
$59.50. Wired $69.50.

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

HFS2 Omni-Directional Speaker System (not illus.)
HWD: 367 x 154" x 1132~. “Fine for stereo” —
MODERN HI-FI. Completely factory-built. Mahog-
any or walnut $139.95. Blond $144.95.

New Stereo/Mono Automatic Changer/Player: Jam-
proof 4-speed, all record sizes, automatic changer
and auto/manual player. New extremely smooth,
low distortion moisture-proof crystal cartridge
designed integrally with tonearm to eliminate
mid-range resonances. Constant 412 grams stylus
force is optimum to prevent groove flutter dis-
tortion. No hum, turntable attractions, acoustic
feedback, center-hole enlargement. Only 10347 x
137, 1007S: 0.7 mif, 3 mil sapphire, $49.75.
Incl. F.E.T. and ‘‘Magnadaptor.”

+Shown in optional Furniture Wood Cabinet
WE71: Unfinished Birch, $9.95; Walnut or
Mahogany, $13.95.
++Shown in optional Furniture Wood Cabinet
WE70: Unfinished Birch, $8.95; Walnut or
Mahogany, $12.50.

B

EICO, 33-00 N. Bivd., L.1.C. 1, N. Y. C-ul 1
Show me how to SAVE 50% on easy-to-build I
top-quallty Hi-Fi. Send FREE catalog, Stereo Hi-Fi 1
Guide plus name of neighborhood EiCO dealer. ‘:

PHATTIC . e prmarma s o+ e T3 i i+ o ez e 1
AGArRSE . oo o MR R . - e g B . :
(1T Zone......State ... |
e ey

Listen to the EICO Hour, WABC-FM, N. Y. 95.5 MC,
Mon.-Fri., 7:15-8 PM.

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

RADIO-ELECTRONICS


www.americanradiohistory.com

Radio-Electronics

Hugo Gernsback, Editor

FUTURE SPACE TRAFFIC

o Tens of Thousands of Spacecraft will Soon be Aloft . . .

S this is written (at the end of August), 34 space
vehicles are in orbit. The United States accounts
for 26, the Soviet Union 8. Still transmitting
data to earth are 10—US 9, Soviet Union 1. The

rest—i.e., 24 space vehicles—ecither through mechanical
malfunction or for electronic veasons, are still gravitating
in space, voiceless and signal-less, silent.

This is the short and epic 3-year record of man’s first
excursion into space, above the earth’s atmosphere, since the
advent of Sputnik I—the true start of the Space Age, on
Oct. 4, 1957. What of the future, immediate and distant?

Columbus and the intelligentsia of 1492 certainly never
dreamt what the opening of the New World could mean to
mankind—riches beyond imagination, steamships that trans-
port 3,000 people across the Atlantic in a little over 4 days
(it took Columbus 70), speaking under and above the ocean,
flying over it in 6 hours and less, seeing across the ocean
by television (Baird on Feb. 8, 1928). Certainly no one
alive in 1492 would have had the temerity to predict such
“arrant nonsense”!

Likewise, we of 1960 are often prone to look at the con-
quest of space now in the making as an enigma, wrapped
in doubt and dishelief, that appears of little consequence
to humanity at large.

Let us then push aside the thick veils of the future and
examine some of the possible scientific predictions of the
Space Age. Remember always that space is a new and
completely alien and harsh world, never visited by living
man hefore.

Extreme heat and cold, dozens of harmful radiations—
many deadly, weightlessness, a variety of gravitational
effects, meteorites and other matter flying at the rate of
over 10 miles a second, a total vacuum—these are only a
few conditions in this new world never experienced by man.

Let us stay for a few moments with only one hranch of
space vehicles, the satellite type that circles the earth in
orbit from 250 to thousands of miles above. We mentioned
that at this moment there are 34. In time there will be
many thousands of every imaginahle type. By the end of
this century there will certainly be more thun 10,000 earth,
lunar and other planetary satellites of every description of
dozens of nations. Many will be for research, many for
communication purposes. They will be of all sizes, from a
few feet to thousunds of feet in diameter. Most will be
automatic, highly sophisticated unmanned ones; others will
be manned.

Hovering observatories will bhe “stationed” 22.238 miles
above the equator. Seen from the carth, they will appear
stationary as they travel at about 6,882 miles per hour, which
compares 1o the surface speed of 1,000 miles an hour at
which the earth revolves.* Equipped with light amplifiers,
three such observatories, spaced equidistant over the c¢quator,
can direetly view and photograph any part of any country
(except the polar regions) and spot any activitiv snch as
troop movements, intercontinental missiles when launched,

. *At an altitude of 22,238 miles, the observatories must travel nearly 7
times as fast as the earth’s speed at the equator,
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weather conditions such as cloud formation and cyclones, ice
patrolling and hundreds of other activities.

All space observatories will also be equipped with the
most modern and sensitive infrared treceiving equipment.
Even with present-day equipment, it would be pozsible to
detect a multitude of heat effects at a distance of 22,238
miles overhead, even through overcasts. In the future the
stationary space observatories will do vastly more -efined
observing and detecting of many activities on the earth—
particularly for military purposes.

Also connected by cable to every floating observatory will
be a huge aluminized plastic ball or sphere fram 750 to
1,000 feet in diameter. The three observatories, stationed
equidistant around the earth 22,238 miles over the equator,
will reflect from their spheres ALL electronic long-distance,
national and international communication traffie, be it radio,
TV, telegraph or telephone, or other signaling. Signals
can be directly bounced from earth against the reftecting
balls, then returned to earth. Others, to reach the anti-
podes, will be relayed between the observatories, then trans-
mitted to their destination.

By the time the observatories are in space by the end of
this century, it is almost certain that all spacecraft will be
propelled by atomic power. This will be true of satellites
as well as interplanetary spaceships.

Won’t there be many collisions in space between these
tens of thousands of spaceships, satellites, observatories and
dozens of other types of spacecrait? Not at all—certainly
many fewer than between the thousands of propeller and
jet airplanes now crowding the air lanes. All present air
traffic moves in a thin space less than 50,000 feet thick.
Future space traffic will be dispersed into millions af miles.
There could be tens of millions of spacecraft maneuvering
in space without fear of collision. The only possible danger
will come when thousands of space vehicles descend en masse
toward the earth to land.

Inasmuch as all landing craft must have permission to
alight, exactly as aircraft today, collisions will be a rarity.
This will even be more tirue than now, because future space-
craft will not require long landing strips. All space vehicles
of the future will descend vertically into rather small num-
bered spaces, many flights terminating on top of city sky-
scrapers, just as helicopters do now.

Will not onr communications spectrnm bhe severely over-
loaded with all this tremendous traffic between earth and
tens of thousands of satellites, obscervatories, spaceships to
and from the planets?

Fortunately not. There is sufficient room in the radio-
frequency spectrum to aceommodate 300,000 simultancous
separate communications at a minimum.

Incidentally, once thousands of interlunar and inter-
planetary spaceships are in transit, they probably will not
communicate directly with the earth at all. There will be
an interplanetary communication center on the airless moon,
its sole purpose being to clear all distant message traffic,
which then will be relayed to earth on speecial frequencies.
Even communications between the various spaceships will
be via the moon center, unless the spacecraft are near each
other, which probably won’t be too often. —H.G.
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Fig. 1—Waveforms
produced by: a
normal musele
rest; b—mnormal
musele  contract-
ing, popping
sonnds; c—musele

with nerve supply

cut, crackling
sounds; d muscle
with nerve regenerat-
ing, chugging sounds;
e—musecle disease (My-
otonia), sounds like a
dive bomber.
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tLEGTRO

By DR. BERNARD S. POST*

tronic method of measuring and
recording the electrical activity of
niuseles. It is a valuable diagnostic
tool in the hands of a competent op-
erator. Most often used in physical
medicine, neurology, orthopedics and
neurosurgery, it has many applications
in other fields, including research. The
high incidence of muscular and nervous-
system injuries during World War II,
and more recently during the Kovean
conflict, served to speed up the develop-
ment of electromyographic techniques.
A normal muscle at rest emits no
detectable electrie signal but in action
or in certain abnormal states of the
muscle (o1 of the nerve connected to it)
waveforms are produced. The shape of
these waves varies with the condition
that causes them. For instance, a nor-
mal muscle contraction will produce
a tracing like that of Fig. 1-b. The
amplitude of the waveforms varies
between approximately 100 and 1,500
wv, with a frequency of 5 to 30 per
second o1 higher, depending on the
intensity of the muscular contiaction
being measured. The average duration
of the spike is about 5 to 10 milli-
seconds. The waveform is bi- or tri-
phasic in character. Other character-
istic waveshapes are also shown in
Fig. 1. Most are abnormal and arve
found in disease states or injuries.

ELECTROMYOGRAPHY is an elee-

Electrodes

The action potentials are picked up
with a needle electrode which is pushed
through the skin into the muscle being
examined. Three types of needles ave
in use (Fig. 2). The first, a monopolar
type, consists of a plain sewing needle
passed through a cork and insulated
completely except at its very tip. Such
an electrode must be used with a refer-
ence electrode on the skin to complete
the circuit. This reference electrode
sets up numerous problems due to skin
current and the distance between elec-
trodes. The second and third tvpes ave
hypodermic needles fitted with either
one or two wires through the needle
bore and insulated from the needle
shaft (and in the two-wire case, from
each other). If one wire is used, it is
called a single coaxial electrode. If two

*BS, MD, PGME of IRE. In charpe of Electro-
myography Laboratory, St. Johns Episcopal Hos-
pital, Brooklvn, N.Y. Research Fellow in Physi-
cal Medicine, Downstate Medieal Center, Uni-
versity State of New York.
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MYOGRAPHY

Waveforms produced by contracting muscles are
helpful in diagnosing muscle and nerve disorders

are used, it is referred to as a double
coaxial electrode. Again the shaft of
the needle is insulated except at its tip.

The advantage of the coaxial elec-
trode is that it makes it possible to
contact individual musele fibers, since
the tip of the needle electrode is a
complete circuit unit only a fraction
of 4 millimeter in size. This is approx-
imately equal to the size of the indi- WIRE WIRES

vidual muscle fiber or collection of INS LAT)ON Fig. 2—Various needle elec-

fibers (known as a motor unit), which SH - NEEDLE trodes and their cross-sections:
are controlled by only one nerve fiber. a_—mon(_)polar (single wire)
When a double coaxial needle is used, ﬁg'g'{,’LE INSULATING INSULATING with reference electrode; b—
the shaft of the needle is connected to MATERIAL MATERIAL single-wire coaxial (most com-
ground, since the second wire inside the 2 ¢ monly used) ; and c—two-wire
bore acts as the reference electrode. NEEDLE CROSS SECTIONS ARE GREATLY ENLARGED coaxial.

Ground electrodes are used to minimize
the etfect of stray pickup and inter-
ference.

The signals from the needle electrode
arve fed to the input grids of a pre-
amplifier having a very high noise-
rejection ratio, flat low-frequency re-
sponse and high-frequency-cutoff cir-
cuitry. The preamplifier output is fed
into a multistage differential amplifier
with gain enough to produce an increase
in signal strength of at least 100,000.
This amplifier is designed to produce

NEEDLE
the absolute minimum of waveform ELECTRODE TAPE
distortion. The output stage of this RECORDER

amplifier is coupled to the vertical
amplifier of an oscilloscope and a tape
recorder (for restudy when convenicent).
Pictures of the waveform may be taken
later during the tape playback by
arranging a triggering mechanism in
the oscilloscope sweep circuit. This
synchronizes the opening of the camera
shutter with the sweep. Note in the
block diagram (Fig. 3) that a calibra-
tion circuit is also built into the sys-
tem. Also shown is a separate audio
power amplifier (Fig. 4) of standard
hi-fi quality which allows the low-
frequency impulses to be heard through
a loudspeaker. This is possible because
all the muscle impulses fall within the
lower end of the audio spectrum. a TWR TRANS 5Y3'GT

. IO 30M
The different sounds produced by the
various waveforms are very useful to (147,19 +,
the examiner because each is charac-

teristic of a particular condition. After
sonte experience with the e¢lectromyo-
graph, an individual can recognize an
abnormal c¢ondition by sound alone.
Some muscle impulses produce sounds
like static noise in a radio, others like Fig. 4—Audio amplifier used to repro-

a di"’i":‘f airplane, still others like duce the sound of muscle contractions.
machine-gun fire or a diesel locomotive

or the chugging of an old model-T Ford.
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outpur bination preamplifier, am-
= '\I plifier and calibrator.

100K §47OKJ i Fig. 5—Schematic of com-

LSV BATT
+

45V 45V

© 30 DB ATTENUATORS, 3DB PER STEP]

This is not the whole list; there are
many others.

Circuitry

The basic circuitry of the electro-
myograph is shown in Fig. 5. (Since
manufacturers tend to object to having
the diagrams of their particular instru-
ments published, this is a generalized
schematic.) It consists, first, of a high-
gain, low-noise, balanced push-pull
preamplifier with a built-in calibrator.
There are three stages of push-pull
R-C  coupled voltage amplification.
Because of the tandem balance attenua-
tors R7, 8, 13 and R14, linear amplifi-
cation of all input voltages can be
obtained. Each attenuator has a loss of
3 db per step. The frequency response
is flat =1.5 db from 10 to 4,000 cycles.

Extraneous electrical interference is
reduced without shielding by the screen-
grid balancing potentiometer R3. Since
most of such interference appears as
a grid-to-ground signal, R3 can be
varied to make the unwanted signals
equal in amplitude. Since they are
already 180° out of phase, they cancel
each other out. Tubes are shock-mounted
to prevent vibration. Precision wire-
wound resistors in the first stage plus
careful shielding reduce inherent noise
still further.

The calibrator circuit consists of a

5-volt battery, R21, 22 and a push-
button. When the oprP-caL switch is
turned to cAL, depressing the CAL button
introduces an 0.8-mv  square-wave
pulse. The vertical gain on the oscillo-
scope can then be adjusted to the
desired deflection height. A well filtered
power supply may be used in place of
the batteries.

The preamplifier output is fed into
the vertical amplifier of the scope (Fig.
6). This consists of two 6ANbS’s which,
hecause of their high transconductance
and high plate current, deliver a high
voltage across a low plate-load imped-
ance. This produces linear deflection
because the beam leaves the face of
the scope before the tubes are driven
past the linear portion of their char-
acteristic curve. The sweep generator
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Fig. 6—Schematic of oscillo-
scope and muscle stimulator.
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two-channel e¢lectromyo-

Corp.
graph model TE-2-7,

employs an 884 thyratron, a 6BD6
constant-current pentode and half of a
12AU7 limiter. Normally the 884
thyratron is biased to cutoff and is
prevented from flashing or conducting
by the 12AU7 limiter connected in
parallel with it. However, a positive
pulse from the multivibrator raises the
grid bias of the thyratron, causing it
to conduct and thereby charging C4.
This capacitor is then discharged at a
linear rate through the 6BD6 constant-
current pentode. When the potential
across C4 drops to a low value, the
grid of the 12AU7 limiter is driven
positive with respect to the cathode
(since the cathode is made more nega-
tive than the bias on the grid by R20
and 21). As a result, the 12AU7 con-
ducts heavily, preventing further con-
duction by the thyratron until the next
positive trigger pulse arrives from the
multivibrator,

The
two 6AHG pentodes in which the screen
grids ave used as plates for the switch-
ing action. The circuit provides positive
pulses for triggering the sweep gen-
erator and negative pulses to trigger
the muscle-and-nerve stimulator circuit.
The frequency is set at 7.5 cycles. The
square-wave pulse from the appropriate
plate of the multivibrator is passed
through a differentiating network to
produce the sharp, positive trigger
pulse for the sweep generator. The
negative trigger pulse is obtained from
the grid of the nonconducting tube of
the multivibrator as it suddenly swings
negative. The output of the stimulator

NOVEMBER, 1960

multivibrator itself consists of

circuit is a negutive square-wave pulse
with a frequency of 7.5 cycles. The
duration of each impulse may be set
at 1, 0.5 and 0.2 millisecond. The
amplitude can bhe varied from 0 to 90
volts. The stimulator employs a 6N7
one-shot multivibrator triggered by the
negative pulse just described. The out-
put, a negative square wave, is passed
through the 6ANS5 cathode follower.
This arrangement minimizes distortion
of the square-wave stimulus. Plate
current of 6ANS, which is normally
conducting heavily, is reduced by the
negative square-wave input from the
6N7. The current decrease through
R41 results in a negative square-wave
output. Stimulus duration is kept con-
stant by the 6AL5 duration limiter
which stabilizes the grid-voltage excur-
sions of the two triode sections of the
6NT.

The power amplifier (Fig. 4) is a two-
stage 1esistance—capacitance-coupled
circuit, with frequency compensation in
the plate circuit of the first stage. The
output is flat from 10 to 10,000 cycles,
but the lows may be accentuated and
the highs attenuated by switching in
the low-frequency booster. The output
is 6 watts undistorted. Carveful atten-
tion to power-supply design is respon-
sible for the very low hum level.

Commercial equipment

It is worth mentioning at this point
that a number of commercial pieces of
equipment are available for electro-
myography, One of these is seen in
the photo. This is a two-channel unit
with a twin-gun scope and a two-
channel tape vrecorder (using hoth
halves of a standard ¥4-inch tape).
This machine also incorporates a
muscle-stimulatotr circuit for use during
the examination. The two channels give
the advantage of being able to compare
one side of the patient with the other.
The second channel may also be used

for simultaneous display of any other
related physical parameters such as
force, pressure or rotation by means
of suitable transducers. The dual-heam
7-inch cathode-ray tube used has a P7
screen (a short-persistence blue spot
followed by a long-persistence vellow-
green afterglow).

The tape recorder will record any
pattern which can be displayed on the
cathode-ray-tube screen. It has a bias-
and-erase oscillator and a recording
amplifier for each channel. The electro-
myographic amplifiers are used for
tape playback to obtain good low-
frequency response and a low noise
level. Relays in each amplifier switch
the amplifier input to the tape plaxback
heads and also insert correcticn net-
works within the amplifiers to com-
pensate for the nonlinear frequency
response of the tape. Information
stored on tape during electromyography
may be played back through the oud-
speaker and the cathode-ray display
system for study or photorecording as
well. The tape-recorder mechanism uses
three motors and electrodynamic ten-
sioning in its design, eliminating slip
clutches and mechanical complexities
(and a need for critical adjustment).

The technique of electromyography
is still in its infancy and there will no
doubt be many changes in instrumenta-
tion in the near future (since mozt of
the larger institutions are now begin-
ning to use this important diagnostic
tool). Extremely important information
is being obtained with this techmque
in the research on such diseasez as
polio, muscular dystrophy, myasthenia
gravis and many others. It is hoped
that some of the answers heing songht
lie in electrical abnormalities in muscle
and nerve tissue. This is what makes
medical electronies so important (be-
vond pure instrumentation). Other
phases of its application will be dis-
cussed in future articles. ‘END

Nobody gets fooled in
RADIO-ELECTRONICS!

Fast operating tube salesmen are
not permitted to try their shell game
in the advertising pages of Radio-
Electronics. Since January 1956 we
have insisted that mail order tube
advertisers tell you directly if
the tubes they were selling were
either new and unused, or imperfect
if that was the case. It's cost us
money in advertising but saved our
readers more than just embarrass-
ment.

WwWWWwW . americanradiohistorv.com

37


www.americanradiohistory.com

By DAVID LACHENBRUCH

UST 4 years ago, FM radio was offi-
cially “dead” as a broadcasting me-
dium. Its phenomenal rise immedi-
ately after World War II was

nipped in the bud in the late 1940’s by
the coming of television. Now there was
nothing left to do but call in the under-
taker and fight over the will. It seemed
that the only legacy FM would leave
was the valuable spectrum space be-
tween 88 and 108 me, and the heirs
(various nonbroadcast services) were
already fighting over it.

But the corpse rvefused to lie down
for the funeral oration. Artificial respi-
ration by about 500 FM broadcasters,
a handful of radio manufacturers, sev-
eral thousand hi-fi enthusiasts and the
Federal Communications Commission
kept it breathing.

If FM died in 1950—as many people
believed at the time—today it's a very
lively zombie. And now, for the first
time since 1948, its future seems virtu-
ally unlimited.

To get an idea of the kind of come-
back FM radio has made, look at the
charts showing FM stations on the air
and factory sales of FM receiving de-
vices (Figs. 1 and 2). In both leagues,
you will see that FM is setting an all-
time record in 1960.

Immediately after World War 11, FM
was hailed as “radio’s second chance”
and the first FM boom was on. By 1946,
the FCC had authorized more than 1,000
FM stations—many of them to recently
discharged veterans who wanted to get
a foothold in this new and superior type
of radio broadcasting.

In 1948, when nearly 700 FM stations
were on the aiv, radio factories sold
1,600,000 FM radios and tuners. But
things were far from rosy.

A new type of hroadcasting suddenly
was creating public excitement—broad-
casting vou could see! Television was
here, and as picture tubes got larger,
speakers got smaller. Radio became
an appliance for the kitchen, the bed-
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Radio's "dead dog" now begins

to look like the

wave of the future

room, the car. Music was just a thrum-
ming noise to beat eggs to or to keep
you awake on those new turnpikes.

By 1954, FM radio production had
dropped to an annual rate of less than
200,000 sets. There were still about 550
FM stations on the air to provide some
progranmming for the listeners who were
stuck with FM sets, but the vast ma-
jority merely broadcast the programs
carried on their sister AM stations (at
just about the same fidelity).

IF'rom this low point, let’s look at
what is happening in 1960, By mid-year,
there were already 741 FM bhroadecast
stations on the air—ahead of the record
730 in late 1959. There would be more,
except that there weren’t enough chan-
nels to go around—and applicants were
competing with each other to prove their
qualifications to operate FM stations
in such cities as Los Angeles, New York,
Chicago, Philadelphia and Washington.

This year, too, will see FM receiver
production and sales exceed 1948's rec-
ord by perhaps as much as 307.. Our
estimate is that factory production of
sets designed for sale in the US will
total close to 2,000,000 units this year,
possihly even move.

At the mid-point of 1960, the FCC
had authorized another 169 applicants
to broadcast on the FM band—in
addition to the 741 already on the air.
Of the stations on the air, a large pro-
portion were hroadcasting special pro-
grams on FM only—even those sta-
tions who also owned AM outlets.

And there seemed to be no end to the
applications flowing into the FCC for
new FM stations. An FM expert at the
commission estimates that by the end
of 1961 there will be more applications
than there are available FM channels
in most cities with a million or more
population.

The Los Angeles area already has
28 FM stations compared with 21 on
AM. In New York City and environs
there are 23 FM stations and 24 AM;
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San Franeisco and its suburbs have 19
FM stations to 21 AM outlets.

And people are listening! No reliable
set count has been made, but it's esti-
mated that at least 10,000,000 FM scts
are now in regular use. That’s one out
of every four households in the country,
even though many rural and small-town
areas aren’t vet adequately served by
FM stations.

Why the big boom now? The common
and most obvious answer is that people
have become more conscious of good
music and high-fidelity sound reproduc-
tion. But there's more to it than that.

There couldn't be an FM boom if
there were no stations. The 500-o0dd
(and some of them were quite odd) FM
stations which hung on during the lean
vears did it mainly from force of habit.
It didn’t cost much to keep the FM
transmitter operating, repeating AM
programs. And there was still a hard
core of rabid hi-fi FM fans, who would
raise a vuckus if the stations went off
the air.

Some broadcasters did deliberately
knock their FM outlets off the air
for a week or so just to see if there
would be adverse reaction. There was.
So they knew somebody was listening.

But there was still no way to make
money out of FM broadeasting. A few
stations tried simplex operation (broad-
casting to restaurants and businesses)
with special equipment to eliminate
commercials in these establishments.

Simplexing was outlawed when FCC
established multiplexing rules. Today,
208 M stations are authorized by the
FCC to multiplex (transmit a special
program in addition to the normal one,
and unheard by the regular listeners)
for various purposes, most of them for
special storecasting and functional mu-
sic services. This is providing needed
revenue for stations with the courage to
program their FM outlets separately
from AM—for very few FM stations
are yet showing a profit on broadcast

RADIO-ELECTRONICS
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Fig. 1—Estimated factory sales of re-
ceiving deviees (including foreign units
sold in U.S.). Included are TV sets with
continuous tuners that reccive the FM
band, of which 120,000 were produced
in 1949 alone.

operations. Madison Avenue ad agen-
cies, by and large, still don't realize
how many people are listening.

Hobbyists and sound enthusiasts nev-
er abandoned FM. In arcas where sta-
tions were hroadcasting good hi-fi mu-
sic, there was a small but loyal audi-
ence of hi-fi bugs with component rigs.

But the radio makers who went into
television production forgot all about
FM—with one exception. Zenith kept
turning out FM table radios and, be-
cause it was virtually the sole manufac-
turer, did a fairly brisk business in
them.

When the LP phonograph record be-
gan to arouse real consumer interest
with its excellent reproduction, FM’s
second boom began to germinate.

Among the first high-quality phono-
graphs introdueced in this country for
realizing the full sound potential of LP
records were German-made units.

In KEurope, where the post-war AM
band was hopelessly overcrowded, FM
broadcasting has become standard—
strictly from necessity. German phono-
graphs with radios included naturally
contained FM tuners. The American
purchasers ll§telled, and pricked up
their ears.

Then came the “cheap” FDM set, pio-
neered by Granco products, whe sold
scads of ["M-only table models at $29.95.
Other manufacturers followed.

When American radio manufacturers
began to offer hi-fi consoles in a single
package, they took another look at FM
largely because the German units had
them. A few dropped in FM tuners as
extras or even as standard equipment
on sonie models.

Then along came stereo. Experimen-
tal AM-FM stereo broadcasts aroused
the interest of set manufacturers. To-
day, most makers of so-called “pack-
aged” hi-fi offer “drop-in” simulcast
AM-FM tuners as an option. Some
manufacturers estimate that more than
70¢% of their stereo consoles now arve
sold with AM-FM tuners. Industry-
wide, it's a good guess that the propor-
tion is more than 50%.

In the field of hi-fi components, manu-
facturers say sales of I'M tuners are
increasing, too. The concept of the com-
bination tuner, preamp and amplifier
has resulted in added FM sales.

Our estimate of close to 2,000,000 new
FM receivers this year includes all types
of devices to receive M broadcasts. It
breaks down this way: Table-model FM
and I'M-AM radios, 750,000 to 820,000
units (up from 540,500 made in 1959) ;
“packaged” phonograph systems with
FM tuners, 700,000 to 1,000,000 (from
623,000 last year); component FM tun-
ers, 150,000 to 200,000 (from an esti-

Fig. 2—FM stations actnally on the airv,
by years. Low-water mark came in 1956
after many stations had given up and
gone off the air. Some of those silent
stations have now been reactivated.
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mated 150,000) ; imported FM receiving
devices of all kinds, 80,000 to 120,000
(from about 100,000).

We have given a high and low figure
in each case, because estimates within
the industry vary widely. Adding up
the “lows” would give a 1960 minimum
of 1,680,000 sets (compared with 1,413,-
500 last year) ; the “highs” total 2,140,-
000. The best guess is that the final
1960 figure will be closer to the high
estimate than the low one.

What of the future? Write this down
and paste it inside your hatband: You're
going to see more and more FM sets
in the coming years, and FM radios
will some day rival AM in popularity.
Here are some of the reasons FM radio
can’t go any place from here but up:

FM achieved its sales record this
year despite the fact that it isn’t yet a
nation-wide medium. Many areas have
few FM stations—or none at all. This
situation is rapidly changing, and FM
broadcasting will be transformed in
the next few years from a basically
big-city service to a type of radio which
reaches into every nook and cranny of
America.

New types of FM receiving devices
are just beginning to come on the mar-
ket. The one with the biggest immediate
potential is the FM auto radio. German
manufacturers (including Blaupunkt
and Becker) have been offering FM car
radios here for several years. Smaller
US manufacturers (Gonset, Automatic,
and others) have also had FM tuners
and converters for cars. But the big-
business FM car radio push is just
beginning.

It actually started with Motorola’s
introduction this year of an FM-only
car radio at $125, which reportedly has
been accepted well by the customers
despite its relatively high price.

The race was really on with the debut
Granco converter (marketed by Emer-
son Radio) at $49.95. Granco, which
specializes in low-priced FM sets, hopes
its converter will do for the auto mar-
ket what its $29.95 FM table mode!l did
for the home market. Its president,
Henry Fogel, sees a “reliable market
for 100,000 auto FM sets a year” begin-
ning in 1961,

You’ll see other FM car radios in the
coming months. Sears, Roebuck even has
one now in its fall catalog.

The portable FM transistor radio is
just in its infancy, too. Zenith is now
competing with Japanese manufactur-
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ers with a battery-operated set. You
can expect many more models—from
Japan, Europe and the US-—next
spring. FM clock radios, too, will be
coming into their own soon. Other FM
receiving devices are on the way also,
including the return of the combination
TV and FM set (Magnavox introduced
a new one this year).

But FM’s biggest push will come from
the source that gave hi-fi its largest
lift—stereo.

Nobody knows when the FCC will
finally establish standards for FM ster-
eo multiplexing. Engineering work and
field testing of all proposed FM stereo
systems have been completed by the
National Stereophonic Radio Commit-
tee, an industry-wide group established
by the Electronic Industries Association.

The opening gun for FM stereo
broadeasting counld come very soon. Or
it could be delayed for months by legal
action and bureaucratic red-tape. But
it's coming—and every radio manufac-
turer is poised to be off and runmning
with the “first FM stereo radio.”

The FCC, too, is eager to get FM
stereocasting started almost immedi-
ately. But delays could result if its de-
cision on a specific multiplexing system
is challenged either through the FCC’s
own rule-making machinery or the fed-
eral courts. Because so much depends on
the FCC's decision, this is a distinct
possibility.

The estahlishment of FM stereo multi-
plex standards by the FCC will mean—
alnost immediately—that FM tuners
will be a must in all new stereo phono-
graphs; stereo tuners will be added to
existing ones; a whole new field of
stereo FM table radios will open up;
all hi-fi rigs must be equipped with
multiplex converters.

Every radio manufacturer now has
engineers designing multiplex receiver
circuits—even before the FCC itself
knows which system will be adopted.
Radio makers expect the FM stereo
decision to touch off the biggest con-
sumer-electronics boom since TV, and
to vastly increase stereo phonograph
sales as well.

Will FM ever realize its proponents’
long-time dream of replacing AM? We
don’t think so. But it is being increas-
ingly accepted for what it really is—a
far superior form of radio. It’s building
up real niomentum now, and with the
introduction of stereo multiplexing
there’ll be no stopping it. END

“That wouldn’t do.
Most of my listening
is done after sunset.”
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By ROBERT M. VOSS

HE 6DZ7, recently put on the mar-

ket, should solve a few space and

circuit problems of audio-amplifier

designers. It consists of tiwo beam-
power pentodes in an envelope the size
of a 6L6-GB. The sections have a com-
mon cathode and internally connected
screen grids. With 400 volts on the
plates and 250 on the screens, the tube
wll deliver 20 clean watts into a 14,000-
ohm load.

Naturally, the internally tied screens
limits the possible uses of the tube. It
obviously cannot be used for Ultra-
Linear or triode operation, unless two
or more are used in a push-pull-parallel
circuit. When powered by a supply that
delivers 250 volts at 90 ma, the 6DZ7
will put out 10 watts into a 9,000-ohm
load.

Besides using the 6DZ7, the amplifier
described here has one other unusual
though not unique feature—it uses sili-
con diodes in the power supply. Having
had no experience with silicon recti-
fiers, 1 tried to use only two Sarkes
Tarzian K-200’s in a standard full-wave
hookup. Both shorted after about 15
scconds. The moral—the wvoltage rat-
ings of silicon reetifiers nmust be derated
considerably when feeding « capuacitive
load (see page 40, June, 1960, RapIO-
ELECTRONICS). (Even with the 150-ohm
resistor the load is essentially capaci-
tive.) Therefore, it is necessary to use
four in series—two in each leg of T1’s
high-voltage winding.

Inspection of the rest of the cireuit
will reveal nothing unusual. A pentode
voltage amplifier is direct-coupled to a
phase splitter. The ba'ance control is
adjusted for equal ac voltages at the
output tube plates. Feedtack is, in the
conventional manner, returned from
the output transformer secondary to the
input cathode. The heaters are biased
at 10 volts to reduce hum.

A stereo amplifier may easily be built
using the same amplifier circuit. It is
necessary to change only the power
transformer and choke; the rectifiers
will easily handle the added current.

RADIO-ELECTRONICS
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AMPLIFIER

RECT 2 RECTS

Neat little R B R
10-watt amplifier

has a 1-tube
push-pull output
stage...uses a
new dual-pentode

A look umer el assis. Potentiometer E6 is meunted on U-shap-d bracket.

VOLTAGE AMPL _ PHASE SPLITTER

RIS

6DZ7 4.7K
PWR AMPL

10 watts

Sensitivity: 350 mv input fer full output
20-20,000 cycles within | db

distortion belew 1.5%,

17-db feedback at | ke

hum and noise 55 db below 10 watts

Unit was tested for frequency response, power
] output, distortion, hum and noise,

= and sensitivity. All results verified

the author's statements and are

summarized above. Conclusicns
drawn from the tests are: ''The lll‘htll
°

OUTPUT TRANS
T2

r120puul

"U(.O';'
oX

RECTS I-4 Vess amplifier will give satisfac- °° =
260V/200MA EACH 8H el o . tory service as a 9i-fi amplifier in 5
PWR TRANS oM Cireuit of the ampli- : 2
- Iisﬂ fier. Note there are low- or medium-cost systems,
520VeT RI6 CH== only two tnbes.
90MA 1500

+ a7ty
5W -~Cl- Cl-d
ww ( 10 40
6.3V/4A RI7 450V’ —
ﬁ 4700
18

R2—10,000 ohms V2 Vi R

R3—220,000 ohms

R4—330 ohms

R5—| megohm

Ré—pot, 20,000 ohms, linear

R7—39,000 ohms, i watt

R8—47 000 ohms, | watt

R9, 10—270,000 ohms

RI}, 12—27,000 ohms

R13—125 ohms, 10 watts, wirewound

R14—15,000 ohms

R15—4 700 ohms

R16—150 ohms, 5 watts, wirewound

R17, 18—470 ohms

All resistors Vy-waft 10% unless noted

C1—40-40-25-10 uf, 450-450-50-450 volts, can type
electrolytic (Cornell-Dubilier D0-45 or
equivalent)

C2—0.1 uf, 600 volts, molded tubular

C3, 4—.05 uf, 600 volts, molded tubular

C5—120 puf, disc ceramic

CH—choke, 8 henries, 150 ma, 145 ohms
(Thordarsor 20C54 or equivalent)

F—I1.5 amps

J—phono jack

RECTI, 2, 3, 4360 volts, 200 ma (Sarkes-

Tarzian K-200 or equivalent)

Tl—power transformer: primary, 117 volts; secondary,
520 volts ct, 90 ma; 6.3 volts, 4 amps {Stancor
PC-8420 or equivalent)

T2—output transformer: primary, 9,000 ohms plate-to-
plate; secondary, 8 and <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>