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* mutual conductance tube tester
* transistor checker

* germanium diode tester

* selenium rectifier tester

3413-B...$79.50

The first low priced
tube tester to provide

¢ dual sensitivity for
short test

Triplett model 3413-B
combines provision
for conventional short
test (0.25 megohms)
with high sensitivity
leakage test (2.0
megohms) — will test
series string tubes
without adapter.

No one piece of
equipment can do
more for you. As the
electronic field ex-
pands your tube tester
must do more.
TRIPLETT TUBE
TESTERS meet this

Here is the ultimate in a
tube tester for today and
tomorrow, A 4 in 1 value
that checks for accuracy as
the circuit demands depend-
ing on the tolerance of the
circuit.

Model 3423 will give you no
false readings to waste time.
The patented circuit for the
tube testing employs actual

demand. More heater
voltages including
3.15, 42 and 4.7 volts
for 600 mill series
string heaters.
Quickly locating the
bad tubes saves time.
Tube sales can be a
profitable business in
itself.

signal (4KC) for grid and DC bias voltage making it independent
of line voltage hum. It also has a complete coverage of all tube
types—six plate voltages (including 0-10 variable). Micromhos
scales read 0-1800, 0-6,000, 0-18,000 and 0-36,000. Leakage meas-
ured directly on meter 0-10 megohms.

Quick development of new types of tubes can obsolete any tester
tomorrow that does not have the multiple switching arrangement of
Model 3423 which allows making any combination of tube connec-
tions. Ask your parts distributor to demonstrate the many other
extra features of this foremost tube tester. . ., Triplett automatically
furnishes revised, up-to-date roll charts regularly if you promptly
return registration card. (Included with tester.)

TRIPLETT ELECTRICAL INSTRUMENT COMPANY -« BLUFFTON,O0HIO
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An Invitation. ..

To men who want to "go places”

in TV SERVICING

Find out about this NEW,
ALL-PRACTICE WAY

0 f becoming a Professioual
TV SERVICEMAN

If you have some Radio or Television
experience, or if you know basic Radio-
Television principles but lack experience—
NRI's new Professional Television Serv-
icing course can train you to go places in
TV servicing. This advertisement is your
persoral invitation to get a free copy of our
booklet describing this training in detail.

Learn-by-Doing "‘All the Way"’’

This is 1009, learn-by-doing, practical
training. We supply e/l components, aill
tubes, including a 17-inch picture tube, and
comprehensive manuals covering a thor-
ough program of practice. You learn how
experts diagnose TV defects quickly. You
see how various defects affect receiver per-
formance—picture and sound; learn causes
of defects, accurately, easily, and how to fix
them. You do more than just build circuits.
You get practice recognizing, isolating, and
fixing innumerable troubles.

You get actual experience aligning TV
receivers, diagnosing the causes of com-
plaints, from scope patterns, eliminating
interference, using germanium crystals to
rectify  the TV picture signal, obtaining
maximum brightness and definition by
properly adjusting the ion trap and center-
ing magnets, etc. There isn’t room on this
or even several pages of this magazine to
list all the servicing experience you get.

UHF & COLOR TV Making New Boom

Installing front-end channel selector strips
in modern UHF-VHF Television receivers
and learning UHF servicing problems and
their solution is part of the practice you get.
To cash in on the coming color TV boom
you’ll need the kind of foundation in knowl-
edge and experience this training gives.

Get Details of New Course Free
Once again—if you want to go places in TV
servicing, we invite you to find out what
you get, what you practice, what you learn
from NRI’s new course in Professional
Television Servicing. See pictures of equip-
ment supplied, read what you practice.
Judge for yourself whether this training
will further your ambition to reach the top
in TV servicing. We believe it will. We
believe many of tomorrow’s top TV serv-
icemen will be graduates of this training.
Mailing the coupon involves no obligation.

OCTOBER, 195%

Troin at home easily, quickly, for TV's top servicing jobs. NRI’s
Professional Television Servicing course includes a 17-inch picture
tube and all other tubes and components to build a complete TV
Receiver, Oscilloscope, Signal Generator, H.F. Probe. Complete
training, including all equipment, available now for a low intro-
ductory price—under $200 on easy terms.

______________ -7
National Radio Institute, Dept. 6KFT '
16th and U Sts., N.W., Washington 9, D. C. !
Please send my FREE copy of “"How to Reach the Top !
in TV Servicing.” I understand no salesman will call. I

]
NAMe. .ttt iiiiniitseetssasassnnsanns Age.......... }

SERVICIND i

N 1 L T ]

|

City. ..o e Zone State. .. ... |

I APPROVED MEMBER NATIONAL HOME STUDY COUNCIL _J

www americanradiohistorvy com


www.americanradiohistory.com
www.americanradiohistory.com

OCTOBER 1956, Vol. XXVII, No. 10

RADIO -

ELECTRRONICS

Formerly RADIO (RAFT ® incorporating SHORT WAVE CRAFT ® TELEVISION NEWS @ RADIO & TELEVISION®

EDITORIAL

33 Electronies vs. Humuan Judgment — Hugo Cernsback

AUDIO—HIGH FIDELITY

34 Sound Bug (Cover Feature) — Charles Rav

37 Loading Phono Pickups — joseph Marshall

40 Long-Tailed Cascode Pair — L. B. Hedge

42 Balancing Amplifier Output With Your VTVM — lames P. Rodeers

Hugo Gernsbock

Egltor ang Putiisher

M. Horvey Gernsback
[sEt— L UL T TS T

Fred Shunaman
[e——— L LTTILT T T

Robert F. Scott
e WZPHG, Technical Editor

Jeromne Kass
Prsaa— 17 Y10 11T

I. Gueen
[e— 1T 1Y 3T

Matthew Mond|

43 Background Noise Reduction in Tape — James A. McRoberts e ;;’;:""“"‘"’“ Gonsultat
- . . .y N [ 0
435 Variable Damping — Paul Klipsch RO
46 Londspeaker Impedance Measurements — Harold Reed bagupoiccs & C o -
~ . . aprene sastonual oF| O n
45 Feedback From the Voice Coil — Norman Crowhurst Wi Lyon Heloughlin
e TECN, tlustration Disecter
’
WHAT'S NEW RURE Wi v Rl
31 Pictorial Report of New l)c.-vclopmvnts Lee Robinson 7
[Rnn—— e GenE T3l Manager
John J. Lomson
RA D l O [RS—— LT
P . . . 6. Alique
52 Flea-Power Transistor Transmitter — Joseph Chernof e iCliCULAt 0N Maneger
33 Conelrad — A Report i ’;T.i:)?mm Mewsstang Salas
54 Transistor Radios, Part V . QGueen Robert Folloth
36 Three-Tube FM Receiver — Richard Griaham G omatien Manaper
38 TV Sets With Remote Control, Part 11 — FHenry O, Maxwell i . ‘ 54,000
61 Reducing Co- and Adjacent-Channel Interference "SR el GRS e

— Edward M. Noll and Matthew Mandl
63 TV Service Clinie — Conducted by Jerry Kass
7Y TV DX — Robert B. Cooper ' '
84 ITV Pulse Generator Technigues, Part 111 — Edward M. Noll
95 New Color Sets Simplify Servicing
98 Underground TV Master Antenna — Harry [, Miller

ELECTRONICS

104 Confused About Transistor Tvpes? Part 1 — Paul Penfield, Jr.

TEST INSTRUMENTS

107 Compact Audio-Frequeney Meter — Elliott A. McCready

ON THE COVER

(Story on poge 34)

109 Transistor Checker for 81 — Edwin Bohr Vic Damon and model Dixie lee
Clark with his Sound Bug at the
157 Books 147 People Kansas City Airport to assist in cere-
150 Business 128 Question Box monies celebrating the opening of a
155 Corrections 8 Radio Month new thraugh service by one of the
18 Correspondence 137 Radio-Eleetronie maior airlines
116 New Devices Circuits : ’
123 New Records 154 Teehnical Literature | -
125 New Tubes and 121 Technicians” News Calor original by Andersen Phote,
G ; F 3 Kansas City, Mo.
Transistors 132 Technotes
140 Patents 114 Try Fhis One

NEXT MONTH: Hi-Fi Conversions Are Profitable! ® What to Do for Weak Video

Associate Member of Institute of High Fidelity Mirs., Inc.

RADIO-ELECTRONICS. thioher,
al MU Morris, DL Copyrlght [u56
SUBSCRIPTION RATES: [ » 3
Por ane vedly $L.U0 far two years: $L50 for thiee yey Yot SR for tho yeais:
SUBSCRIPTIONS: Address correspondence te Radio LoAmE N, Wesley  Ave., ) in,
When orbefie s chunge please tumish an addiess stenel] impresson fram a recent wrukper. Mlow o ot for change of adilress. o y
GERNSBACK PUBLICATIONS, INC, Executive. Editorial and Advertising Offices, 151 Wt 410 S, New York 1. No Y. Telephone Algongnin 5-7755. Hugo Gerashack,
Chaitinan of the I8oard: M. Harvey Gernshaek, I'resitient: G. Aliguo, Secrefary.

BRANCH ADVERTISING OFFICES anidl FOREIGN AGENTS listl on poge 160,

POSTMASTER: It undeliveralle, send Form 1518 to: RADIN-ELECTRONICS, 161 West 14th 8., New Yook 11, N Y.

Vol. XXVIL. No. 0. Published monthly at Mt, Morrls, L, Wy Geenshaek ulilieations,  to Seemtnl-class ail privileges anthorlzed
IE | e under Universal, Intemauonmal and Pan-Smerlean Cop: It Conventions,
$6.48 for twe years; X010 for three le coples 33¢, PPan-ANmerigpn conntriex $4.00

'S, -
134 Weat 14th 8., New York 1. N. Y.

*Trademurk recistered U0 80 P'at. Office,

4 RADIO-ELECTRONICS

www americanradiohistorv com

it


www.americanradiohistory.com
www.americanradiohistory.com

NATIONAL SCHOOLS

(rodly foncoonTs
o ALL

Another great advance in HOME STUDY TRAINING. Let National
Schools, of Los Angeles, a practical Technical Resident Trade School
for over 50 years, train you at home by Shop-Method, for today’s
unlimited opportunities in ALL 8 BRANCHES of the Television, Elec-

tronics, Radio Industry.

Check all you receive in One Master
Course at One Low Tuition

1. Television — Including Color TV
2. Radio — FM and AM

. Industrial Electronics

. Sound Recording and Hi-Fidelity
. Preparation for FCC License

. Automation

. Radar and Sonar
Communications

GNowdLL

ALL OF THIS MODERN, NEWEST,

PRACTICAL EQUIPMENT IS YOURS TO KEEP!

o Parts to Build a modern TV set, including
large screen Picture Tube.

¢ Parts to build a powerful Superhet Re-
ceiver, standard broadcast and short wave.

e Parts to conduct many experiments and
build Continuity Checker, RF Oscillator,
TV Circuits, Audio Oscillator, TRF Re-
ceiver, Signal Generator.

s Professional Multitester

* These are a MUST for all technicians.

Fully illustrated ‘“‘CAREER'
BOOK in TV, Rodio, Elec-
tronics. AND actuol Somple
Lesson—yours at no cost, no
obligation SEND COUPON
NOW—-TODAYI

OCTOBER, 1956

YOU DO MANY PRACTICAL JOBS.
You do servicing, circuit analysis and
many other down-to-earth experi-
ments. You build a modern TV set
from the ground up . ... with equipment
kits we give you, mclndmg a new large
screen picture tube and professional
Multitester, at no additional charge.

EARN AS YOU LEARN! Many of our
students earn their entire tuition and
more in Spare Time jobs we show
them how to do while learning. YOU
GET GRADUATE ADVISORY SER-
VICE, TOO.

4000 S. FIGUEROA ST.,
187 N. LA SALLE ST., CHICAGO 1,
IN CANADA: 811 W. Haslings St.,

0
I
l.
'
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BRANCHES OF
TELEV'S'ON -ELECTRONICS - RADIO

DYNAMIC, MODERN SHOP METHOD,
HOME TRAINING COURSE

TECHNICAL TRADE TRAINING SINCE 1905

' 4000 5. FIGUERQA ST,
' LOS ANGELES 37, CALIF.

Rush free TV-Radio "Opportunity” Book and samiple
lesson. No salesman will call.

NAME

L. J. ROSENKRANZ

President of NATIONAL SCHOOLS

This Master-Shop-
Method course is com-
pletely up-to-date.
Here in Los Angeles,
the TV and Electron-
ics center of the world,
we are able to keep in
constant touch with the
industries’ latest de-
velopments. As a stu-
dent, you will quickly
master all phases at home . in your spare
time. Your earning power will grow with
every lesson. Just as thousands of Natioral
Schools graduates do every day, you can
handle servicing, manufacturing, repairing,
hundreds of other jobs, or muke g money
in your own business. SECURE YOUR
FUTURE-NOW. SEND COUPON BELOW.

].‘ 1

' B
IN THESE MODERN TV STUDIOS, SHOPS AND
LABORATORIES, vour Shop Method 1lome
Study Course was developed by experi-

enced instructors and engineers. What
an advantage that is to you at home

each lesson is tested. proved, casy to
understand. You can master the most up-
to-clate projects, such as color TV st
repair, printed circuits even prepare
for F.C.C. License and industrial elec-
tronics without taking a special course
TAKE YOUR FIRST STEP NOW TO
A TOP-PAY JOB IN TV, ELECTRON-
!r((:)s R{\DIO SEND COUPON BELOW

‘Reqiﬂro'lun opplied for

-—
APPROVED fop
VETERANS

3
NON-VETERANS

LOS ANGELES 37, CALIF.
iLL.

Vancouver, B, C.
NATIONAL SCHOOLS

Los Angeles, California

,G!'I' FASY SERVICE - MAIL NOW TO OFFICE NEAREST YOU!

NATIONAL SCHOOLS. DEPT.
oR

RG. 106

BIRTHDAY

ADDRESS

.ZONE STATE

VETERANS: Give Dore of Dischorge
\——_--—-------—-

187 N, LA SALLE ST
CHICAGO 1,

I
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MODEL D55
3-speed, 4-pole motor

On any job, large or small—from a single-speed
nursery phonograph to a super-deluxe ‘“hi-fi”
instrument—you’ll always be right if you follow
the lead of America’s foremost manufacturers and
Specify GI phonomotors. GI is America’s only
complete line—the one source for every phono-
motor need—with quality and dependability
backed by over half a century of design leadership!

i B 2

MODEL DR—2-speed, MODEL AX
4-pole motor Single speed, 2-pole motor

MODELD-10
4-pole, shaded pole AC In-
duction type for tape, wire
or disc recorders

MODEL RM4 =
Single speed, 4-pole motor

Model $53 —

3 speed, 2 pole motor

Model 554 — 4 speed,

2 pole motor

tie GENERAL INDUSTRIES co.

DEPARTMENT GR * ELYRIA, OHIO

LOOK What RADIOELECTRONICS jss

® HINTS ON TY TUBE TROUBLES & SIMPLE TRANSISTOR SHORTWAVYE
By Cyrus Glickstein RECEIVER
® THE NEW MOTION-PICTURE SOUND By Joseph Brounbeck
By Aaron Nadel ® IMPROYVING SOUND IN AM RADIOS
® AUDIO TRANSFORMERS G2, A AICIT
By Norman H. Crowhurst ® A HOME INTERCOM SYSTEM
® A SELF-CALIBRATING MARKER By Jobn F.
GENERATOR o SELLING EXTRA TELEVISION SERVICE
By Richard Graham By Matthew Mandl
The NOVEMBER issue of RADIO-ELECTRDNICS goes an sale October 25th at better parts distributors and newsstands
SUBSCRIPTION RATES
One year $3.50 Two years $6,00

RADIO-ELECTRONICS New York 11, N.Y,

Three years $8.00
154 West 14th St J

8
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BLIND PBX OPERATORS will soon
try out experimental electronic “eye”
as an aid in operating private telephone
switchboards. Weighing less than an
ounce, the unit, developed by Bell Tele-
phone Laboratories, consists of a tiny
light-sensitive  phototransistor which
fits on the tip of index finger—it is the
only piece of equipment that must be
worn by the operator other than the
standard operator’s headset.

When a call comes into the switch-
board, a signal is heard and a lamp
lights. When a blind operator hears
the signal she runs her finger, with the
eve attached to it, across the rows of
lamips (see photo). On reaching the
lighted lamyp the phototransistor is ae-
tivated and the operator hears a signal
through her headset. The phone cord is
then plugged into the jaek associated
with the lighted lamp, completing the
connection.

EDUCATIONAL TV NETWORK
opened on a state-wide state-supported
basis in Alabama, The nation’s first
such network was inaugurated by Gov.
James E. Folsom as station WAIQ,
channel 2, went on the air from Anda-
lusia to complete the system. The other
two—stations, WBIQ, channel 10, Bir-
mingham, and WTIQ. channel 7, Mun-
ford—have been on the air since early
1955. The three stations now program
to 90 of Alabama.

THE SIGNAL CORPS is now using
electronics in the form of data proces-
sing equipment to supply its far-flung
branches throughout the world. An
IBM 705 computer and associated
equipment installed at the Army Signal
Supply Agency, Philadelphia, receives
all requisitions for supplies, locates
stocks in one or more of the four main
Signal Cerps supply depots, decides
(Continned on page 12)

RADIO.ELECTRONICS
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THE PHILADELPHIA ORCHESTRA,
EUGENE ORMANDY, contte

RAVEL: BOLERG  DEGUSSY: CLUX DE LUNE

PERCY FAITH

MY FAIR LADY

sYm NO.

PHONY $
IN C MINOR, OP. 67
MOTART

SYMPHONY MO. 40
IN & MINOR, X 380
PHILADELPISLA

{ Ports of Cart
Philadelphia Orches-
tra, Ormandy, conduc-
tor. § popular works—
Bolero, Espana, Pa-
vane. Escales. ete.

2 The Voice

Frank Sinatra in 12
songs that first made
him famous — Lover,
Fools Rush In, ete.

3 Kfing of Swing; Vol |
Benny Goodman 'md
Original Orch.. Tri
Quartet. Rldfng lhgu,
Moongiow—? more.

4 My Fair Lady
Percy Faith and his
Orchestra Dplay music
from this hit show.

6 Mendelssohn:
iolin Concerto
Tehaikovsky:
Violin Concerto
Francescndl vielln:
N. Y. Philbarmonic,
Mitropoulos, conduct.

6 | Love Parls

Michel Legrand and

Orch Play La Vie En
Rose. Paris—12 more.

7 Jazz: Red Hot & Cool
Dave Brubeck Quartet
in Love Walked In,
The Duke—5 more.

8 Levant Plays

Gershwin
3 v.orks—Rh'\psody In
Blue: Concerto in F;
An American in Paris.

9 Saturday Night Mood
Dance music by 12
bands—Jimmy Dorscy,
Sammy Kaye, ctc.

10 Beethoven:
Symphony No. 5
Mozart:
Symphony No_ 40
Philadelphia Orch.,
Ormandy, conductor.

11 Music of Jeromo'
Kern

Andre Kostelanetz and
his Orchestra play 20
Kern favorites.

12 Ambassador Satch
European Concert Re-
cordings by the great
Louis Armstrong and
nis All-Stars.

OCTOBER,

CEVART PLAYS GERSHWIN

RHAPSODY
[IN BLUE

- 1 CONCERTO IN F

i i)
AN AMERICAN IN PARIS .

13
AN

YES! You may have, FREE, ANY 3 of these best-selling
12" Columbia @ records. We make this unique offer
to Introduce you to the money-saving program of the
Columbia @ Record Club . . . a program that selects for
you each montn the greatest works in every field of
music—performed by the worlds finest artists and bril-
liantly reproduced on Columbia @@ records.

HOW THE CLUB OPERATES
To enjoy the benefits of the Club’s program and to
receive your 3 records free—mail the coupon, Indicating
which of the four Club divisions best suits your musical
taste: Classical; Jazz; Listening and Dancing; Broadway,
Movies, Television and Musical Comedies.

Each month you will receive free the Club Magazine
which describes the current selections in all four divi-
sions. You may accept or reject the monthly selection
for your division. You may also take records from the
other Club divisions. This unique advantage assures you
the widest possible choice of recorded entertainment
Or you may tell us to send you NO record in any month.
Your only obligation Is to accept as few as 4 selections
from the almost 100 that will be offered during the next
12 months, and you may cancel membership at any time
thereafter. The records you want are mailed and billed
to you at only $3.98 plus a small mailing charge.

FREE BONUS RECORDS GIVEN REGULARLY
The 3 records sent to you now represent an **advance”
of the Club's bonus system=—given to you at once. After
you have fulfilled your membership obligation by pur-
chasing four records, you will receive an additional free
Bonus record of your choice for every two additional
Club selections you accept. Bonus records are superb
12~ Columbia @ records—the very best of the world-
famous Columbia @ catalog—just like those shown here.
Because you are given a Columbia dp record free for each
two records you purchase from the Club, your membership
provides the best buy in records—anywhere.

Indicate on the coupon which 3 records you want
free, and the division you prefer. Then mail the coupon
at once. You must be delighted with membership or you
may cance! without obligation by returning the free
records within 10 days.

COLUMBIA (i) RECORD CLUB

165 West 46th Street, New York 3&, N. Y.
® “Cormbia”. @, @ Marcor teg

1958

If you join the Columbia (@ Record Club now —and agree
to accept as few as 4 selections during the coming [2 months

Only the Columbia ) Record Club

can make an unprecedented offer like this!

po=o= === MAIL THIS COUPON NOW!

MENDELSSONN
TCHATROVSKY

b ol

e e e -

SATURDAY MGHT MOOD

COLUMBIA (» RECORD CLUB, Dcpt. 470

165 West 46th Street, New York 36, N. Y,

Please send me¢ as my FREE gift the 3 records indicated here:
(Select the 3 records you want from the list on this page, and
circle the corresponding numbers here)

1 2 3 4 3 6 v 8 9 10 mn 12

and enroll me in the following Division of the Club.
(check one box only)
[0 Classical [J Listening and Dancing
[ Broadway, Moviecs, Television and Musical Comedies O Jazz

Each month you will send me the Columbia §p Record Club Magazine which
describes the records offered In all four Cjub dlivisions. I have the brivilege
of nceepting the monthly selection in the divisicn checked above. o any other
selection described. or none at all. My only obligation is to nccept a minémum
of four records in the next 12 months at the regular list price plus a small
mailing eharke. After acoepting 4 records. I will recelve a free Bonus record
for every two additional records I burchase, 1f not delighted with member-
ship, I may cancel within 10 da¥s by returning ail records.

Name..

State.......
CANA DA Prices stightly nigher. Address 11-13 Soho St.. Toronto 28

If you wish to have this membershib credited to an estab-
lished Columbia Records dealer., authorized to accept
subscriptions, blease filt in the following Information:

Oealer's Nome.....

Cealer's Address

www americanradiohistorvy com
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IDEAL FOR RADIO-TV SERVICE WORK...DRILLS
STEEL
STONE
BRICK
CEMENT
wooD
PLASTIC
EVERYTHING
PERFECTLY

/he Only ZHitY Qo Tloed

%' is too small really, for most work — %2 is 100 big. This % is just right. Gearing
down from high speed to 800 RPM under load, o speed suitable for all types of
drilling, not only multiplies the usefulness of this drill, but also saves you money —
because now you can use and reuse regular carbon steel bits — which burn up at
higher speeds. Polishing, buffing, waxing, etc,, go better too at this lower speed.
Features of this big powerful new WEN Drill include GENUINE %" JACOBS GEARED
CHUCK WITH KEY; UNIVERSAL 115 V. AC/DC 2 AMP. MOTOR for ample power and
torque; HELICAL GEARS for smooth, quiet operation

and long life; STURDY HANDLE for maximum safety

and convenience; 6 FT. CORD, rubber covered, heavy MODEL 707

duty; LUSTROUS SILVER GRAY CASE; COMPACT DE-
SIGN, length 9", height 6”; LIGHT WEIGHT, only 3% $
Ibs. —ond many other features never before combined o

in a drill at anywhere near this price. A price that gives
you a superb new %’ geared down, muiti-useful power LIST
drill for the cost of an ordinary %" job.

ROUNDS OUT THE WEN LINE OF HIGH GRADE-LOW COST
ELECTRIC POWER TOOLS FOR HOME AND SHOP

YOUR DEALER HAS THEM OR CAN GET THEM FOR YOU

WEN PRODUCTS, INC. “Cicicoa, umos

(Export sales, Scheel International, Inc., Chicago)

10 RADIO-ELECTRONICS
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HOW TO PASS

Your FCC Commercial

LICENSE EXAMS’

GET YOUR FCC LICENSE IN A HURRY!

We Guarantee’

to train you
until you receive

Your FCC License

* See Free Catalog for complete details
Cleveland Institute training results in success
with commercial FCC examinations
«e..easily ....and quickly

Here's Proof:
Name and Address
Wuiter Eggers, Pacific Grove.

Paul Reichert, West Salem, Ohio. . ........ccvuu..

Harold Phipps, L.aPorte, Indiana ..

John 1. Johnson, Boise City, Okla.. ..

James Faint, Johnstown, Pa.. ... ..

License Time
...... e Ist 12 weeks
2nd 10 weeks
Sy bt 500 Ist 28 weeks
A 2nd 12 weeks
........... Ist 26 weeks

(Names and addresses of trainees in your area sent on request)

Cleveland Institute training results in job offers like these:

Radio Operators & Technicions

Ameriean Airlines haz apenings for radio
aperators amid radio mechanics. Operators
start at £334.53 per manth. Radio me
chanie’s salary up to $1.949 per hour. Peri-
oldie increases with oppertanity for ad-
vancement. Many company benefits,

Electronic Technicians

Canvair Flectronics Department: Radio
and Radar Mechanics, Flectronies Tech-
nicians, ad Junior Enginecrs are wanted
for a speeia) program on fire control de-
velopment and installation. Beginning
rate: $365 and up.

And our trainees get good jobs

Electronics Technician

1 am now employed by the Callins adio Company as a Lab Teche
nician. (This job was listed in vour bulletin.) | have used the infor-
mution gathered from vour course 1n 0 many ways and I know that
my training with Cleveland Institute helped me a great deal to obtain
the job.’

Charles D. Sindelar, Cedar Rapids, lowa

Airlines

"1 replied to the Job Opportunities you sent me and I am now a radio
operator with American Airlines. You have my hearty reccommenda-
tion for your training and vour Jub-Finding Service.’

James H. Wright, Belisville, Md.

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Desk RE-96, 4900 Euclid Bldg., Cleveland 3, Ohio.

OCTOBER, 1956

Cleveland Institute of Radio Electronics

We can train you to pass your License Exams

if you’ve had any practical experience —amateur,

military, radio servicing, or other. Our proven

plan can help put you on the road to success.

* Your FCC ticket will be recognized by employers
as proof of your technical ability.

MAIL COUPON NOW

"“"""""""""'Iullllm’” i

Money Making ni
FCC License
intormation

and get
all 3 books
FREE

Member National
Home Study Council

Desk RE-95, 4900 Euclid Bidg., Cleveland 3, Ohio.

Please send Free Booklet prepared to help me

get ahead in Electronics. 1 have had training or
experience in Electronies as indicated bhelow:

0 Military 7] Broudecasting
0 Radio-TV Servicing [0 Home Experimenting
[ Telephone Company

0 Other

0O Manufacturing
[J Amateur Radio

1In what kind of work are you In what branch of Electronics

are you interested?

pow engaged?

Name_ _ — vt

Address,

City Zone__ State,

Special Tuition Rates to Members of Armed Forces

www americanradiohistorv com
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“TUNG-SOL°

TECHNICAL DATA
BOOKS FOR 1956

T-70 More than 250 pages of data
on CR tubes, receiving and special
putpose tubes and dial lamps,

T-31 Over 350 blueprint base dia-
grams for 1400 tube types,

ALL THE INFORMATION
AT YOUR FINGER TIPS

The new 1956 Tung-Sol Electron Tube
Technical Data books are the most prac-
tical set of reference hooks in the entire
industry. They conaain all the informa-
tion you need for everyday use. Clearly
indexed and swreamlined for fast reading,
they open flar tor rapid on-the-job refer-
ence.

Ask your Tung-Sol supplier how you
can get your set.

TUNG-SOL ELFECTRIC INC., Newark 4, N. ]

Sales Otiices: Adanta, Columbus, Culver Ciey,
Duallas, Denver. Detrout, Melrose Park (111,
Newatk, Seattle

i

2 =
Minsature Sealed Beam Signal Radio snd
Lamps Headlamps flashers IV Tubes
i a Tl'
| ) f
Aluminized Specul Purpose  Semiconductors Color
Picture Tubes Tubes Picture Tubes
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THE RADIO MONTH
(Continned from page 8)

which one is best situated for efficient
service and prints a shipping order to
be sent to that depot by telegraph
“transceiver’” the same day. More than
6,000 orders for supplies from troops
maintaining communications equipment
throughout the world are processed
daily.

The equipment also reviews its stored
information daily—a task that was
formerly completed every three months.
It prints recommendations for an aver-
age of 150 orders for replenishments
of supplies daily. If stocks are not
secured, it repeats the request daily
till they are obtained. It also reviews
daily any orders from troops for stocks
not on hand at time of receipt of order,
and prints shipping orders for such
goods as soon as they are in stock.

The Signal Corps expects large sav-
ings due to closer control oi supplies
and possibility  of carrving smaller
stocks, which should result in reduced
waste and loss, Even more important
is the machine's tremendous reserve
capacity, ready to be called on at any
moment, thercby preatly increasing the
Army’s readiness for mobilization in
the event of a national emergency.

TRANSISTORIZED TV PICKUP sta-
tion developed by RCA for spot news
coverage and other TV field pickup
applications weighs only 19 pounds.
The unit consists of a 4-pound camera
and detachable electronic viewiinder,
The camera uses a tiny '%2-inch Vidicon
pickup tube no longer than a king-size

cigarette, The back pack contains a
synchronizing generator, battery power
supply and a 20¢0-mc transmitter.
Camera and transmitter together use
70 transistors, and the %-watt trans-
mitter can send signals to a base station
more than a mile away. The batterics
contained in the back pack can operate
the equipment for 5 hours and may be
recharged. Conventional, and heavier,
tube-operated equipment provide ap-
proximately 2 hours’ operation.
Recently unveiled was another min-

tature (or subminiature) television
camera (see photo) weighing only 10
ounces. Announced by the Amervican

www.americanradiohistorv.com

{Continued)

the camera,
manufactured in West Germany, is {
inches long and 2 inches in diameter.

Broadcasting Company,

tube is reportedly the
smallest c¢ver made, operating with a
lens ' inch in diameter., Unlike the
RCA unit above, this camera requires
cable connection back to its home base,
restricting its mobility.

The camera

Calendar of Events

National Electronies Conference and Ex-

hibition, October 13, Hotel Sherman,
Chicasa,

(Canadian [RE Show and (‘envention, Oc¢-
tober 123, Aatomotive Bldg.. Exhibition
Park, Toronto, Canada,

Second Annual Wigh-Videlity C(oncert-

Demonstration, October 3, Carncgie Hall,
New York., (G, A, Briges)

1956 New England High-Videlity Music
Show, Uctober 5-7, Hotel Vouraine, Bos-
ton, Mass,

&0th Convention of the Nociety of Motion
Picture and TV Engincers., October 7-12,
Ambassador Hotel, Los Angelos, Calif.

Mmm| High Ficelity Music Show, Octo-
her 12-14. Iotel MeAlhster, Miami, Fla.

RETMA Radio Fall Mecting, Octoher 15-
17, Hote] Syracuse, Syracuse, N. Y.

New Orleans ligh Fidelity Music Show,
October 23-27, Hatel l(uu-w\(-lt New Or-
leans

Second Annual TRE Professional Group
Technical Meeting on FElectron Devices,
October 25-26. Shorehan Hotel.

ton, . C.

1956 High Fidelity Show and Music Festi-
val, November 2-5, Palmer House, Chi-
cwo, tRADIO BELECTRONICS will ex-
hibit in Room 746,

Dallas High Fidelity Music Show, Novem-
ber 16-1%, Hotel Adolphus, Dallas, Toxas,

Saint Louis H u.-h Fidelity Muxic Show,
November Hotel  Statler,  Saint
Louis, Mo,

Washing-

h‘.

TV SHIFT TO UHF was urged by Dr.
W. R. G. Baker, RETMA president and
vice president of G-E. Stating that if
we are to have nation-wide competitive
television service we must make effec-
tive use of the uhf channels, even if
this ultimately involves having sub-
stantially all television in the uhf
spectrum, Dr. Baker indorsed the Fed-
eral Communications Commission’s re-
cent action of considering a move to
the uhf channels.

Recognizing that it is natural for
the FCC to wish to avoid such a drastic
shift because of the 37 million vhf TV
receivers now in the hands of the public,
Dr. Baker said that “if such a move
were made over a T7-10-year period,
the economic loss to the public could
be reduced to the absolute minimum.
... We are now entering the phase of
volume intreduction of color sets. It
appears that if the transition to all-

(Continned on page 16)
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START YOUR CREI CAREER TRAINING
AT HOME TO INSURE MORE INCOME!

W hat wonld a 810 or 820 « week raise mean to
you? Ounly one 8$10-u-week raise will repay your
investment in CREl training, and leave vou a
profit of 8200 or more the very first vear! Your
increases in pay thereafter are all pure profit, and
vou’ll be prepared for many more promotions
and pay raises in the future years of your life!

WHAT YOU DO NOW today, tomorrow. next week-—will
decide vour success in the electronics field. Everv day
counts because the trained technicians are the ones who
get the “plums” when promotions are handed out. How
ean vou be sure to step ahead of competition, to earn mote
monev. to get the position that carries more responsibility

and the pay that goes with it? The answer is contained
in a CREI booklet called “Your Future in the New World
of Electronics.”

ERA OF COMMUNICATION

This is the era of Communication: aeronautical, marine,
police and fire, industrial, land transportation. This is the
era of defense orders and a manufacturing industry which
last vear alone sold billions of dollars worth of electronic
equipment. which will top ten billien dollars (without
military) this year. This is the era of electronic develop-
ment. research. design, production. testing, inspection.
manufacture, broadecasting, telecasting and servicing. This
is the era of electronic careers-—well-paid. interesting. and
secure.

PRACTICAL COURSES

Train for a secure career
—not just another job!

5. Success ahead for trained men
only in

Stop Dreaming! Start Planning!

COLLEGE DEGREE NOT ESSENTIAL- You don’'t have to be
a college graduate to benefit from CREI's famed courses.
You do have to be willing to study at home. You can do
it while holding down a full time job. Thousanis have. No
matter what yvour level of electronics experience. CREIL
has a course for you.

CREI's professional guidance is recognized all over
the world. Since 1927 CREI has trained technicians; you
find them in radio and television stations; you ftind them
in electronics planning and manufacture; you find them
evervwhere and. generally, near the top. During World
War II CREI trained men for the Armed Services. Lead-
ing firms choose CREI courses for group training in elec-
tronies (among them are United Air Lines, Canadian
Broadeasting Corp., Trans-Canada Airlines, Douglas Air-
craft Co., and Co'umbia Broadeasting System).

THIS CAN BE YOUR BIG YEAR!

Wreite today for this FREE DOONLET.
Tuition is reasonable, terms are €asy. infor-
mation is free. Fill out the coupon and
mail it at once.

AVAILABLE TO VETERANS UNDER Gl BILL!

FILL OUT AND MAIL TODAY—BEFORE YOU FORGET IT!

Your work is under th N d
supervision of a regular staf? | CAPITOL RADIO ENGINEERING INSTITUTE To he‘|p us answer your re- |
instructor who knows and | Accredited Technical Institute Curricula quesfln*elhgenﬂy.please give |
teaches what industry needs. I Dept.1410-C, 3224 16th S1., N.W., Washington 10, D. C. the following information: |
Training is accomplished on I ) ’ i ; EMPLOYED I
vour own time, during hours | Please .fnd me your course ouiline and FREE l.ul'f'rafed BY [
chosen by vou. | Booklet "Your Future in the New World of Electronics x| 1
L | de ribing_opportun fiEe and CREl home study courses in | {ypE OF I
KEY TO SUCCESS . [ ::r:'Ef(l:c:l Electronics Engineering. PRESENT WORK. |
%‘;glrmt:i lzﬁ;;“ t.hflndke\‘;}m[l(l) I D Practical Rad@ Electronic Engineering (SCHOCL :
Y L . FIELD OF = Broadcasi Radio Engineering [AM, FM, TV]|BACKGROUND.
suecess in the entire field of | - o | |
electionics. Al your service [ GREATEST { [ Practical Television Engineering E AL T |
is the Placement Bureau | INTEREST [0 Aeronautical Electronic Enaineering 'E;'(PERIENCEV |
which finds positions for ad- ! | |
vanced students and gradu- | Name Age | IN WHAT BRANCH OF ELECTRONICS |
ates,. No short cuts are I Sirect | ARE YOU MOST INTERESTED? I
promised; no jobs are guar- | I |
anteed — but requests for | City B R Zone State i
CREI-trained personnel far .M , ) Korean
exceed current supply. [_C_HE:E__FiT_Sfidy_E_Rid_en_ej'_h___"_“ﬂ"“_ _________________ !

OCTOBER, 1956
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THOUSANDS OF SERVICE DEALERS 3SAT'S%Y. SUSTOMERS

MAKE MONEY EVERY DAY . B-

$109:2:
NET —
Dyna-Quik 500. Easily portable in luggage-style carry-

Ing case. Size: 153 x 14} x 5% in. Weighs only 12 Ibs.
Has 7-pin and 9-pin straighteners on panel.

DELUXE—PORTABLE

CRT MODEL 400
Tests and nepaing

TU Picture Tubes \'!'ESTER

Quickly spots and corrects picture tube troubles
right in the home, without removing tube from
set. Restores emission, stops leakage, repairs inter-
element shorts and open circuits. Life test checks
gas content and predicts remaining useful life,
Grid cut-off reading indicates picture quality cus-
tomer can expect. Eliminates tube transportation,
cuts service-operating costs. Also saves money on
TV set trade-in reconditioning. Earns dollars in
minutes—pays for itself over and over again.

Proved In Use by Servicemen Everywhere.

See your B4 K Distributor or send for facts
on "Profitable TV Servicing in the Home™
and informative Builetins 500-104-E,

14

DYNA-QUIK 550

DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER

MODEL

Tests oven 95%

OF ALL POPULAR TV TUBES*— IN SECONDS
It’s easy and profitable to check all the tubes in a
TV set with DyNA-QUIK—on every service call.
Cuts servicing time. Creates more on-the-spot
tube sales. Saves repeat calls, protects service
guarantee.

DyNa-Quik 500 measures true dynamic mutual
conductance, completely checks tubes with labora-
tory accuracy under actual operating conditions
right in the home.

Tests each tube for shorts, grid emission, gas con-
tent, leakage, dynamic mutual conductance and
life expectancy. One switch tests everything. No
roll charts. No multiple switching. Makes com-
plete tube test in as little as 12 seconds. Large
4! ,-inch plastic meter shows tube condition on
“Good-Bad"’ scale or in micromhos on scales cali-
brated 0-6,000 and 0-18,000. Used in home or
shop, DyNA-QUIK is a proved money-maker!

*Inctuding new 600 mil serles tubes.

ver 35422

Deluxe CRT 400. With 4%-In. plastic
meter. Weighs only 5 Ibs. Luggage style
carrying case. Size: 11 x 7Y x5".

Also available In economy model CRT
200 with 3-in. meter at $39.95 net.

0
BaK MANUFACTURING CO.

3726 N. Southport Ave. - Chicago 13, lllinois

RADIO.ELECTRONICS
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MONEYBACK GUARANTEE ON THE
WORLD'S FINEST SERVICE DATA!

Howard W. Sams will prove to you that
PHOTOFACT'wiII help you solve any service problem

FASTER, EASIER, BETTER, MORE PROFITABLY

GET THE PROOF...DO THIS NOW:

. 2. 3.

Choose a "Tough Nut” See Your Parts Distributor Give PHororact the “Acid Test”

Pick a set that’s been giving you Look up the set in the Sams Index With the proper pHoTOFACT Folder
plenty of trouble—the tougher the to PHOTOFACT Folders. In just 60 by your side, start solving your
test, the better the proof. Get the | seconds you’ll find the applicable service problem ...

make and chassis number of the Folder Set. Buy it—take it back to

set... your shop . ..

THEN, YOU BE THE JUDGE:

If pHOTOFACT doesn’t save you time, doesn’t make the job easier and more
profitable for you, Howard W. Sams wants you to return the complete
Folder Set direct to him and he’ll refund your purchase price promptly.

LEARN FOR YOURSELF HOW PHOTOFACT
SAVES YOU TIME ON EVERY SERVICE JOB...
HELPS YOU EARN MORE DAILY

HOWARD W, SAMS, INC. ¢ 2205 E. 46th ST. e« INDIANAPOLIS, IND.

OCTOBER, 1956 15
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PACKED AMPLIFIERS!
(Models 99C, 210E com-
plete amplifiera, 121C
preamplificr) Color.
marked Green Dot con-
trols that make it easy
for your family to operate
your hi fi system . . .
smartly designed mahoga-
ny cabinets . . years
ahead features that defy
obsolescence . . . that's
H. H. Scott fer '57, your
best dollar investment.
See for yourself!

210E

4 NEW SUPER-SENSITIVE TUNERS!

(Models 330B. 321B AM-FM tuners; 211B, 210B FM (tuners)
For the first time AM that gives you audio response beyond 10 ke
.+ . FM with new wide-band circuitry that makes drift a thing of the
past . . . AM.FM tuners equipped for Stereophonic (blnaural) operation.
That’s H. H. Scott for '57. Hear for yourself!

3308

2 COMPLETELY REDESIGNED

POWER AMPLIFIERS !

(Models 240, 28u) Exclusive Dynamic
Power Monitor on Model 280 affords full
output on muslc, yet protects expensive
speakers against burnout . . . variable
damping controls for perfect speaker match-
ing . . . new exterior styling . Clean
distortion-free performance typical of all
H. H. Scott components. Judge for yourself!

ALSO SEE THE NEW 710A TURNTABLE

Visit your dealer or write today
for complete technical specs.

Export Dept: Telesco International Corp,, 270 Park Ave., N. Y. 17

16
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THE RADIO MONTH {Continued )
(Continued from page 12)

uhf is the ultimate solution, now is the
time to begin the transition.”

SCOTT HELT, patent adwministrator
for the Allen B, Du Mont Laboratories,
died Aug. 9 of a heart attack, at the
age of 49. A radio and television engi-
neer for several radio stations in the
South and Midwest, Mr. [elt joined
Du Mont in 1944 as chief engineer of
the TV network.

Scott Helt was very well known and
extremely popular in the electronic
industry. lectured on

He frequently

television engineering and taught that
subject at Columbia University. His
book Practical Television Eugineering
is one of the standard works on the
subject. He also wrote numerous articles
for technical journals. He was a mem-
ber of several electrical organizations
including the Institute of Radio Engi.
ncers and the Armerican Institute of
Electrical Engineers.

SEVEN NEW TV STATIONS have

gone on the air since our last report:

KVIP Redding, Calif.
KUAM-TV Agana, Guam.

WBIR-TV  Knoxville, Tenn.
WCYB-TV Bristol, Va. . 5
KOTI Klamath Falls, Ore...... 2
KVSO-TV  Ardmore, Okla. 12
WAIQ Andalusia, Ala.. - 2

Two stations have left the air:

WKNY-TV Kingston, N. Y. .. 66

KBMT Beaumont, Tex. 21

Canadian stations now total 3¢ with
the addition of CHLT-TV, channel 7
Sherbrooke, Que.

The total number of TV stations
now operating in the U. 8. and its
territories is 483 (387 vhf, 46 uhf).
This includes 22 noneommercial units,
educational station WAIQ, above, be-
ing the most recent.

RADIO RESURGENCE is reflected by
retail sales for the first 6 months of
1956—3,391,102 as against 2,429.018
for the same period of 1955. The phe-
nomenal increase was not restricted ‘o
any particular category. It included
sales of table models, elock and portable
sets and transistorized units but ex-
cluded automobile receivers. During this
same period TV retail sales fell off from
approximately 3.2 millions in 1955 to
2.8 niillions in 1956. END

RADIO-ELECTRONICS
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F [ ALLIED’S 1957
value=-packed 356-page
rgg CATALOG

the only COMPLETE catalog
for everything in electronics

(o Mot Copletr st

e Latest Hi-Fi Systems and Components
® Super-Value KNIGHT-KITS ¢ P. A,

Systems and Accessories ® Recorders and

Supplies ® TV Tubes, Antennas, Acces-
sories @ Amateur Receivers, Transmitters,
Station Gear @ Test and Lab Instruments
e Specialized Industrial Electronic Equip-
ment ¢ Huge Listings of Parts, Tubes,

Transistors, Tools and Books...

Get ALLIED’s 1957 Catalog—it’s
complete, up-to-date—356 pages packed
with the world’s largest selection
of quality electronic equipment at lowest,
money-saving prices. Get every buying advantage
at ALLIED: fastest shipment, expert personal help,

FEATURING

SUPER-VALUE mnight-kits: Finest electronic
equipment in money-saving Kit form —Test

Instruments, Hi-Fi kits, Hobbyist kits, Ham lowest prices, guaranteed satisfaction. ..
kits. Easiest to build and you SAVE MORE.
EVERYTHING IN HI-FI: World’s largest selection send for the leading
of quality Hi-Fi components and complete music , "
systems —available for immediate shipment from electronic supply guide
stock. Own the best in Hi-Fi for less!
NN &

I ALLIED RADIO CORP., Dept. 2-K-6 1

EASY-PAY TERMS: Only 10% down, up 100 N. Western Ave., Chicago 80, IIl.

to 18 manths to poy. Available an orders over $45. I

Fast handling—na red taope. [ Send FREE 356-Page 1957 ALLIED Catalog

|
U 3617(,\,% |Name .......................................... I
ALLIED RADIO IAddress ......................................... I

World’s Largest Electronic Supply House I (ISR v a0 O 410100 g St o Zone. .. .State, . .. ...

OCTOBER, 1956 17
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NOW FOR BOTH 12” AND 8” SPEAKERS

Wite

Model TM-812

A TINY GEM WITH MIGHTY PERFORMANCE
AT AN UNBELIEVABLY LOW PRICE

It is hard to describe “sound.” The picture above gives a pretty good idea of what a
TINY-MITE looks like, but what it sounds like . .. that's not so casy.

H we used words like “beautiful,” “sonerous,” “rich-bodied,” you'd conjure up
some sort of mental auditory response. But at best it wouldn't be accurate. You have
to actually listen with your own cars to know what “sound” really sounds like.
You'd have to ook twice to believe that the magnificent sound produced by the
TINY-MITE was emanating from an enclosure only 217h. x 15%"w. x 127d.

It's no trick to achieve good results with a large enclosure, but realizing the great
need for limited space enclosures, we sct ourselves the goal of producing the finest

small enclosure possible. ... This is ir!

JUST LOOK AT THESE FEATURES:

3. The ouly cornerless-coner enciosute for both
127 and 87 extended range speakers, employing
highly cthcient University  horn-loaded  phase-
inversion principle.

2. Versatite design permits use in room and ceil-
ing corners or along flat wall. A1 exterions, in-
cluding the back, are beautifully finished, per:
mitting unlimited decorating possibilities,

3. Coustinction cquals the finest cabinetry. Full
¥ wood used thioughout. theroughly braced.

UNIVERSITY LOUDSPEAKERS, Inc., 80 South Kensico Ave., White Plains, N.Y.

LISTEN I mmm;gmm E

4. Supplied with mounting board cut out for 127
speaker; adapter for 8” speaker with ample space
[or tweeter opening is available,

5. No moic stiuggling to install speakers. Bafile
board is easily yemoved at tront ol cabinet.

The TINY-MITE makes any speaker sound its
besi. Matching ihe superh quality of the TINY-
MITE, University offers the largest selection of
8" and 127 2. and 3-way Diffaxials ., _ 1o meet
any hbrdget requivement. Visil your favorite Hi-
Fi center and tisten for yourself.

Mahogany ... $3%9.75
Blond 42,25
Unfinished 34.00

www.americanradiohistorv.com
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Correspondence

L
E‘v

SAFETY PROGRAM
Deay Editor:

We wish to convey our sincere thanks
for the fine publicity (Radio Month,
August) given our safety project in
Pittsburgh. We are hopeful that the
national coverage by vour magazine
will alert the rest of the nation to this
danger.

As a follow-up, I wish to inform you
that our committee also investigated
the electrocution of a voungster who
had the misfortune to make contaet
with a hot chassis and a grounded radi-
ator. We are therefore adding one more
point to our final recommendations: All
TV receivers should have a safety in-
terlock in the back which cannot be
defeated by using a cheater couvd.

I wish also to state that Mr. Joseph
Fay, battalion chief of our Fire Pre-
vention Bureau, feels so strongly about
our recommendations that he will try
to have them placed on the agenda of
the convention of the National Fire
Prevention Bureau. Qur feeling in this
matter is that local associations, by
performing public services such as this
will gain in stature. Again, thanks for
the coverage.

B. A. BREGENZER

Chairinan, Public Safety Committee

RTS8 A of Pittshwargh, Inec.
Pittsbirgh, Pa.

BASEMENT
Dear Editor:

In the August issue of yvour very fine
magazine [ ran across some bilge by
H. M. Layden (page 14). [ am a *“*base-
ment technician,” as Mr. K. M. Barbier
Jr, (same page) puts it. But I am also
a college grad, having majored in
electronies. 1 did not read Mr. Lavden’s
beef with Mr. Wolfson but, whoever
Mr. Wolfson is, [ am on his side.

Mr. Layden is probably deing poorly
in his electronics endeavor and, like a
lot of others in his status, is complain.
ing about us basement technicians who
do a good job and charge a reasonable
rate. Most of us do not make a living at
it—we have jobs in electronics—but
do it to make a small profit while pur-
suing our favorite hobby. It’s a shame
that Mr. Layden did not broaden his
electronic knowledge to a point where
he could do the same.

If Mr. Lavden would learn more
about radio and TV troubleshooting,
he would be so covered with work that
he wouldn’t have time to complain
about basement technicians who
are too busy counting their jobs to care

(Contineed on page 22)

TECIHNICIANS
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You Can Train at Home for Good Pay Jobs in

RA 'ELEVISION

Fast Growing Industry Offers Good Pay, Security, Bright Future

D Training PLUSOPPORTUNITY istheideal com-

’ bination for success. Today's OPPORTUNITY
field is Radio-Television. Over 125 million home
Radios plus 30 million sets in cars and 40,000,000
Television sets mean big money, opportunity for
trained Radio-Television Technicians. More than
4,000 Radio and TV Broadcasting stations offer
interesting and important positions for techni-
cians, operators. Color Television, portable TV
sets, Hi-Fi, other developments assure future i
growth. Radio, Television are both growing. Need ~J. E. SMITH
' for trained technicians is increasing! Founder

B Find Out What Oldest and Largest Home
Study Radio-Television School Offers You

Since 1914—for more than 40 years-—N.R.I. has been training
ambitious men at home in spare time for Radio-TV. Thousands of
successful graduates say N.R.I.'s 50-50 training method is a fast,
easy, effective way to higher earnings, desirable jobs. Carefully
planned experiments and practice with equipment supplied free of
extra charge, bring basic principles, techniques to life right in your
own home. Find out what dependable training can do for you.

You Learn by Doing—Get Practical

SNl | ¢ Experience with Kits N.R.l. Sends
Add to Your Income Startlng soon Nothigg takes the place of practical experience.

“ As part of N.R.I. Servicing Course you build

Make $10-515 a Week Extra AC-DC Radio Receiver and Vacuum Tube Volt-
¢ —r - FixingSetsinYour SpareTime (%65, Sorets

meter shown below. Use them to make tests,
experience. All

equipment yours to
eep.

Y Soon after enrolling, many N.R.]. students
' start earning extra money fixing neighbors’
radio sets. Many earn enough extra to pay
entire cost of course and provide capital to
start their own full time Radio-TV business
after getting N.R.I. Diploma. I{f you want a
job with a future, find out how you can train
at home for Radio-Television. Mail Postage -
Free posteard for Sample Lesson. See how ; P L
practical it is to learn at home. Get 64-Page & %!‘ i o
Catalog, too. See equipment you get, out- CHEBLISTIRIPR L
lines of courses, facts about opportunities in

- : - A A : e o
el e o vt P o Nk 1 Cone ¢ 2> G @@ Other Side &

£ g— b ¥

N.R.l. Training leads to good pay jobs like these. BROADCASTING: e B S s e CUT OUT AND MAIL CARD NOW ol
Chief Technician, Chief Operator, Remote Control Operater. SERVICING: Home and r
SAMPLE LESSON »o oo oo
& Dispatcher, Airwoys Radio Operator. IN RADIQ PLANTS: Design Assistant, Trans-
« % Radios and Television. time. I love my work
Engineer with Station WHPE N.R.l. Started His Way up |

Avto Radios, P. A, Systems, Television Receivers, Electronic Controls, FM Radios, Hi-Fi. I
AND CATALOG ™"
mitter Design Technicion . .. AND MANY OTHERS. |
i e [l G and am_doing all right | NATIONAL RADIO INSTITUTE, Dept. F
“I operated a successful ‘]l was a cab driver earn- l Name - Age

Operator. POLICE RADIO: Transmitter Operator, Receiver Serviceman. GOVERN-
MENT RADIO: Operator in Army, Navy, Marine Corps, Coast Guard, Forestry Service
= Thanks N.R.l. for Good Start QuitJobtoStart Business " . -
“Right now 1 am doing “1 decided to quit my l This card enmlo; you to Af:!,.u:l Lesson on Se:vucnlng, |ho_w;
spare-time repairs on th and do TV work full . how you leorn Radio-Television at home. You'll also receive
64-Page Cataleg.
- ~)
servieing soon.”” C. HIG- ""7 KLINE, Cincinnati,
™ GINS, Waltham, Mass. J% i Ohio I Please mail me the FREE sample iesson and 64-Page
Catalog. (No Salesman will call.)

SHIP AND HARBOR RADIO: Chief Operator, Assistant Operator, Radiotelephone
N.R.l. TRAINED THESE MEN N :{e 2 4. B 4¢3 3
tinaneially.” W. F. Washington 9, D. C.
Radio repair shop. Then ing $35 a week. Then |
Address.

N I got a job with WPAQ enrolled with N.R.IL
and now | am an engi- Nowtesterwith TV mak-

e er.”J. H.SHEPUERD. g City Zone. State
7 Point, N. C. ! Bloomington, Ind. Appraved Mamber, Natianal Home Study Council
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you get actual

modern receiver.
Learn-by- domg

YOU BUILD
Broadcasting Transmitter

Aspartof N.R.I. Communications Course
you build this low power Transmitter,
learn commercial broadeasting operators’
methods, procedures. Train for your FCC
Commercial Operator’s License.

practicing with this

servicing experience

Practice Servicing- Commumcahons wnh Kits of Parts N.R.l. Sends

YOU BUILD AC-DC
Superhet Receiver

N.R.I. Servicing Course includes all
needed parts. By introducing defects

You build this Signal Generator.
| Learn how to compensate high fre-
quency amplifiers, practice aligning
typieal I.F. amplifiers in receiver
ciTcuits.
Make tests,
conduet ex-
periments.

- —

YOU BUILD Vacuum Tube
Voltmeter

Use

fixing neighbors’ sets:
bring to life theory
you learn from
N.R.1.'s easy-to-
understand texts.

it to earn extra cash

Radio-Television Can Give You
a Good Job with a Future

N.R.l. Graduates do Important Work
— Get Important Pay

Chlef Englnoer Pald for lmtrumems
with Station out of Earnings

“I am Chief Engineer of "I am doing very well in
Station KGCU in Mandan, spare time TV and Radio.

I also have my own Sometimes have three TV
spare time business serv- jobs waiting and also fix
icing high frequency, two- car Radios for garages. [
way ecommunications sys- paid for inatruments out of
tems. "R BA RNETT, Bis- earnings.” G. F. SEAMAN,
marck, New York, N. Y.

Has Own Radlo-‘l’
Business

“We have an appliance
store with our Radio and

TV servicing and get

TV

repairs. During my Army
service, N.R.I. training
helped zet me a top rated
job.” W. WEIDNER

Fairfax, S

@IIF See Other Side “%Dllr

---—--_—--——------1

FIRST CLASS
Permit No. 20-R
{Sec. 34.9, P. L. & R.)
W ashington, D. C.

BUSINESS REPLY CARD

No Postage Stamp Necessary If Mailed In The United States

POSTAGE WILL BE PAID BY

NATIONAL RADIO INSTITUTE
16th and U Sts., N. W,

Washington 9,

D. C.

Here is a line of work that people respect---a vocation where you
can advance, win a place for yourself, earn good pay and gain
much personal satisfaction in what you are able to do. And you
can learn at home in your spare time. Smart fellows everywhere
are using their spare time to develop new knowledge, new skills.
They know it is the trained man who gets ahead, gets the better
job, drives the hetter car, is respected for what he knows and can do.

Be a Skilled Technician

The technical man is looked up to. He should be. He does important
work, gets good pay for it. Radio-Television offers that kind of
work. There are more than 40 million Televisions, 150 million home
and auto Radios. Millions more are sold each year. There are

splendid opportunities for the man well trained in Radio-Television

Servicing or Broadcasting. Micro-Wave Relay, Aviation and ‘Police
Radio, Two-Way Communications for buses, taxis, trucks, etc. are
expandmg -making more jobs, greater opportunity.

You Can Train in Spare Time

Keep your job until you’'re ready for a better one. Learn at home.
N.R.l. Courses are planned for men who ean study only during
spare time. You get many Kkits to build equipment, get practical
experience. You work on circuits common to both Radio and TV.
Equipment you build ‘'brings to life’” things you learn in N.R.L’s
easy-to-understand texts. Experienced N.R.I. instructors, techni-
cians, specialists devote full time to making sure you get the best
and simplest Radio-TV training. Train as fast or as slow as you like.

Tested Way To Better Pay

N.R.I. Training is practical, thorough. You get the benefit ot
N.R.1.'s 40 years experience training men for success in Radio-
Telev1slon Most suceessful N.R.I. men start without any knowledge
of Radio, many without a high school education. Find out what
Radio-Television training can mean to you. Make a decisive move
today toward becoming one of that select group a Radio-TV
Technician. Send for Actual Lesson and 64-Page Catalog, both
FREE. NATIONAL RADIO INSTITUTE, Dept. F, Washington, D.C.

SAMPLE LESSON AND

CATALOG
BoTH FREE

CUT OUT AND MAIL
POSTAGE-FREE CARD
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Bell Laboratories’ Dr. J. W. Fizwilliam adjusts a wave-
guide feed to a parabelic dish retlector. Dr. Fitzwilliam,
who has a Ph.D). in physics from Massachusetts Institute

The gianl microwave highway that
carries vour TV programs along with
telephone conversations {rom coast to
coast has a versatile new pariner — an
enlirely new microwave system which
was created. and is now bheing de-
veloped, at Bell Luboratories. The new
systeny operales at 11,000 megacvcles
— a much higher frequency than ever
before used in lelephone service.

Bell's present microwave systems —
operating at 1000 megacvcles — were
designed for heavy traflic and long
distances. The new system is designed
especially for lighter traffic and shorter
distances—up to 200 miles. Its traflic

OCTOBER, 1956

capacily is extremely f{lexible. De-
pending on trallic needs, the system
can provide only one one-way or as
mauny as three two-way hroadband
channels. Each two-way channel can
carry 200 telephone conversations si-
multaneously or one television pro-
gram in color or black and white in
each direction along a route. The new
microwave svstem, which is already
Leing operated experimentally, will be
valuable in providing additional tele-
phoune service and television programs
for cities in remote areas.

This is another example of how re-
search and development work al Bell

2’ >
BELL TELEPHONE LABORATORIES g(&‘?

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT

www americanradiohistorv com

of Teclinology, leads the practical development of Bell’s
new I1.000-me. svstemi. Componenis had to he developed
to operate in a frequency band not previously utilized.

Telephone Laborataries help the Bell
Telephone System to serve you hetler.

!

!

e,

Mr. L. C. Tillotson, whe originated the new
system, adjusts the klystron-isolator combi
nation which made the system feasible.
My, Tillotsonr, an M.S. from the University
of Missouri. is in charge of research in
microwave applications.
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FIRST IN

EXACT REPLACEMENT.

REPLACE.-
ARVIM,

HVO-47 FOR EXACT
MENT in ANDREA,
DUMONT, HOFFM
HALBERT, PACIFIC :
PACKARD BELL, SILVERTOME,
STROMBERG-CARLSON, TECH-
STER . . .

anather in the com-

plete Merit line of &
ivarsal transforme

1 foc g5 for all paris
under their brand name.

rit

MERIT COIL & TRANSFORMER CORP.
4127 N CLARK ST, CIlICAGO $0, ILL
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CORRESPONDENCE (centineed)
(Continuced from page 18)

whether he complains, Don’t worry,
Mr, Layden, if we do a bad job or over-
charge we won’t stay in business very
long, -
So, on behalf of the many theusands
of basement technicians who have for-
got more about electronics than you will
ever know, | wish you good luck in
your climb to success. But ¢limb, My,
Layden, don’t wait for the clevator!
G. H. M LFORD
Hawmilton, Ohio

COLORDAPTOR ERROR
Dear Editor:

I have constructed and operated the
Colordaptor described in your January
and February, 1956, issues. The article
stated that, when the wheel speed is
slightly low, the gray bars go in the
direction of the wheel’s rotation. Just
the opposite is true. The statement is
incorrect and is sure to mislead others
attempting to determine the highly
critical gear ratio for proper wheel
speed.

I think you have a very fine elec-
tronics magazine,

Ross J. McDoNALD
Scarey, Ark.

FREE ENTERPRISE
Dear Editor:

The sentiments of Mr. A. W. Clement
of Galion, Ohio, expressed in the cor-
respondence ecolumin of your March
issue, run counter to the best interests
of service technicians.

Everyone connected with our indus-
try, from the manufacturer to the serv-
ice technician, from members of tech-
nical schools’ faculties to editors of
technical publications, all recognize the
vital need for a code of ethics setting
the standards for everyone enpaged
in this industvy. This, alone, is sufficient
answer to those who would let the
inept, the wuntrained and the pgyps,
“continue without restrictions,” as the
gentleman from Ohio puts it.

Anyone who would let competition
alone set the tone of economic life is
forgetting the sweat shops, the 84-hour
week and the 20-cent-per-hour wage
scale that beset us only a short span
ago. This country of ours did not be-
come great because of free enterprise
alone. Other factors played a decisive
role in her greatness. Concern for the
common good was one of these. For
without the mass purchasing power of
the general public, to buy the goods of
mass production. greatness for this or
any other country would be just a word
in the dictionary.

I know, from personal experience,
that many of these rugged individual-
ist suffer from myopia and self-aggran-
dizement. I know too that they consti-
tute a very minute minority in our
industry and their ranks are every-
where declining day by day as enlight-
ened self-interest continues to show us
the reality of our situation.

H. M. LAYDEN
New York, N. Y.

www americanradiohistorv com

END |

Sena Zatey

Jor yous compdeis
caiatty

NORELCO

Eg;%d SERIES

FULL RESONANCE
TWIN-CONE
SPEAKERS

P L L I A

VYowooam

Norelco's twin-cone speakers are de-
signed to meet the problem of high
and low frequency dispersion in a
single speaker. The large (heavy)
cone is designed to produce good
bass while the small {light) cone radi-
ates higher frequencies.

Eliminating operating inefficiency ex-
perienced in multiple speaker cross
over systems, Norelco’s twin-cone is
driven by a single voice coil—produc-
ing a flat response with exceptional
reproduction of transients. Based on
cconomy and value any one of the
Norelco FRS twin-cone speakers is
your best choice. If your neighbor-
hood dealer does not stock Norelco
write direct to North American
Philips Company, Inc. giving your
dealer’s name and address.

ADD TO ...and improve any

sound system with%mfm-l}
*FULL RESONANCE SPEAKERS

Write today to Dpt, D10 for brochures
ond prices of these vnique speokers.
North American Philips Co., Inc.
100 E. 42nd Street

New York 17, N. Y.

RADIO-ELECTRONICS
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TV Alignment is Easy

"RCA WR-70A
RF/IF/VF MARKER-ADDER
PRICE,..5$97.50,* with faur coaxial

cobles for cannection to sweep ond
morker generators, ond to oszilloscope.

...when you use the new

RCA WIDE-RANGE MARKER-ADDER

The RCA WR-70A Marker-Adder is designed for e Eliminates distortion of marker or of the sweep curve

use in rf,if, and video sweep-frequency alignment by the marker due to overloading of the TV receiver

d r=rapr circuits because the marker is added to the sweep-
of both colar and black-and-white TV receivers. response signal efter the sweep signal is taken out of

When used with alignment instruments such as the receiver. The marker signal does not go through

the RCA WR-59C TV Sweep Generator, the WR- the rf, if, or vi channels of the receiver.

89A TV Calibrator, and an oscilloscope, the WR- e Marker “suckout” by receiver circuits is eliminated

70A produces narrow and distinet markers of -enables simple and precise alignment of traps.

high amplitude. Response-curve distortion is vir- ¢ Provides very high-Q markers—high in amplitude,

tually eliminated, thereby simplifying trace-shape narrow in width.

and frequency identification. e Front-panel contro! of marker shape, amplitude, and
polarity; sweep-trace amplitude, and polarity—great-

Note these important features: ly simplifies black-and-white or color-TV alignment

Front-panel control provides instant choice of four pEecetue;

different marker shapes, permitting use of type of e Electron-tube regulator circuit for all B4 voltages

marker best suited to response curve being observed. provides steady trace display on CRO.

*user price (optional)

SEE YOUR RCA DISTRIBUTOR FOR DETAILS...NOW!

TEST EQUIPMENT

® Radio Corporation of America - Harrison, N. J.

FRONT PANEL SWITCH PROVIDES INSTANT SELECTION OF FOUR DIFFERENT MARKER SHAPES

Narrow-band marker Wide-band marker
for S-¢urve ‘observatian far tuner alignment for trap adjustment

Negotive-gaing macker Pasitive-gaing morker

for peck alignment

OCTOBER, 19556 23
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f New Yurk

Burton Browne /

We hit the target again . ..
with this new, modern version of the
most wanted service-test instrument.

Pyramid introduces the CRA-2
Capacitor-Resistor Analyzer, a versa-
tile, up-to-date, moderately priced test
.instrument. The CRA-2 is the perfect
multi-purpose analyzer for the tech-
nician, serviceman and engineer, in
industrial and military electronics,
black and white, and color television,
and all related. fields.

The guesswork has been removed
from weircuit .trouble shooting. When
making leakage:current measurements.
e il ) the values are read directly from the
AR, : meter while the rated operating volt-
i Y] age is applied to the capacitor. A

1 L\‘@u\\* ] S vacuum-tube ohmmeter circuit dis-
g -

plays acdurate insulation-resistance
values on the meter for many types of
capacitors. The extended range cali-
brated pdwer factor control permits
power factor measurements of electro-
lytic eapacitors rated as low as 6 volts
DC working and as high as 600 volts
DC working. This special “QUICK
CHECK?"' circuit performs rapid “IN
"CIRCUAIT” test for short, open, inter-
mittent high RF impedance and high
power factor without removing or dis-
connecting the component from its
operating circuit.

=)

FEATURES

“Quick Check" in circuit test for Open Circuits.
Short Circuits. Intermittents, High RF
* Impedance. High Power Factor.

Speedily and accurately checks:
Capaclance. Power Factor, Resistance.
Insulation-Resistance. Leakage Current.

Precision meter for accurate readings of
leakage current, applied voltage and
ihsulation resistance.

Combination Wien and Wheatstone bridge.

-“ Accurate vacuum-tube meter circuit.

Examine it today -
Being introduced by leading Electronic Parts Distributors _\“E

Parts of the highest quality are used. Wire
and wiring meet military specifications.

P Y R A M I D ELECTRIC COMPANY

1445 Hudson Blvd., North Bergen, New Jersey

24 RADIO-ELECTRONICS
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_Need For Television

Ind
H Technicians To Rise ;Stry Warned
bout Shortage

: Of Trai
TV SALES Sylvania Head Expefts Trained Men
SET NEW RECORD Huge Electronic Gains

RCA HEAD PREDICTS SALES
BOOM FOR COLOR TV SETS

LEARN BY DOING

(W Telephone Troncmintes

Juper-Her

Rodio Receiver \ o

o4

o« o

AF.RF Signat Centrator Public Addreie System

STUDY NEWEST DEVELOPMENTS

CHOOSE FROM THREE COMPLETE COURSES m
covering all phases of Radio, FM ond TY m

MAIL THIS COUPON TODAY!
7 & B N B B N B B § |

Mr. teonard €. Lone, President

EXTRA TRAINING IN NEW YORK CITY AT NO EXTRA COST! RTTA I
Dept.R-10C, 52 East 19th Street, New Yok 3, N. Y.

Deor Mr. Lone: Send me your NEW FREE BOOK, FREE .
SAMPLE LESSON, and FREE aids thot will show me

V ETE RANS how | con moke TOP MONEY IN TELEVISION. | under. .
stand 1 om under no obligotion.

{PLEASE PRINT PLAINLY)

My School fully approved
to train Veterans under
new Korean G. I. Bill. Don"t
lose your sthool benefits
by waiting oo long. Write Address =
discharge date on Coupon.

Nome___ —— -]

Ciry - Zone L1 —

t AM INTERESTED IN:

O Radio.FM.TY Technicion Course | Weite discharge dote
R . '] T . a A . . O FM-T¥ Technitian Courte
adIO-TeleVISIOII raining ssociation 0 v tameamar & Sudi

NO OBLIGATION!

OCTOBER, 1956 25
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FOR THE FIRST TIME IN'HHFI HISTORY..

cabinart

That’s right! Now you con
buy o loudspeoker enclosure
in kit form whether you ore
o do-it-yourselfer or o
don’t-do-it-yourselfer. No more
messing with shello¢, furniture
stoin, vornish, wood putty,
rogs ond the rest of the gookum
. this time you reolly need
only abscrewdrifver to ussemlla(le a - - - I
superb piece of cabinet-wor
wi?h fho': supremely professional p re-fl n l Sh ed K.ts.
““CABINART* finish. Each enclosure - o T
comes with every outside piece pre-finished
in beautiful hand-rubbed korina or mahogany
veneers. The assembled kits are absolutely
indistinguishable from their world-famous
factory-assembled “CABINART"
counterparts. Best of all, the money you
would otherwise spend on finishing
tools and materials more than makes up
the price difference between a
pre-finished kit and an unfinished kit.

Model PFK-300
{(ptK=Pre-Finished Kit)

Pre-finished kit version of the

REBEL 3, CABINART's famous
Klipsch-designed corner horn for 15+
speaker systems, Response down

to nearly 30 cps.

Shipping Wt. 61 Ibs.  $72.00 net

Model K-3, unfinished kit version

'
Model PFK-500
{(pfK=Pre-Finished Kit)

Pre-finished kit version of the REBEL 5,
the extra-compact CABINART corner horn
designed by Paul Klipsch for 8~

and 12" speaker. systems

of same $49.50 net Shipping Weight 34 Ibs. $36.00 net
tdodei KR-3, factory-assembled and Model KR-5, factory-assembled and
finished version ofysame $99.00 net tinished verslon of same .$48.00 net
Model K.5, unfinished kit
version of same $24.00 net

Model PFK-120/150

{pfK=Pre-Finished Klt)

Pre-finished kit version of the REBEL 4,

Paul Klipsch-designed CABINART corner horn
for 12 or 15" speaker systems,

PFK-120, for 12" woofer drivers:

Shipping Weight 42 |bs. $48.00 net
Model K-12, unfinished kit $36.00 net
Model KR-4,12, factory.-assembled

and finished version of same .$69.00 net
PFK-150, for 15” woofet drivers:

Sh:ppmg Weight 48 Ibs $58.00 net
Model K-15, unfinished kit $42.00 net
Modei KR-4/15, factory-assembled

and finished version of same. $87.00 net

Model P-610/630
Pre-finished versions of the
CABINART Model 6163 kits (tolded
corner horns) for 12 and 15~
speakers, respectively,

P-610, for 12” speakers:
Shipping Wt. 39 Ibs. $25.95 net
Model 61 unfinished kit

version of same......$19.95 net
P-630, for 15" speakers:

Shipping wt 39 Ibs,...$29.95 net
Model 63, unfinished kit

version of same.._._.$23.95 net

.

...and don't forget—
cablnart CABINART can supply you with 16 other hi-fi kits, 29 kinds of equipment
cabinets, 4 matched speaker systems and 20 different hi-fi accestories.

Write for Complete cabinart ’57 Catalog c a b l n a rt

CABINART FURNITURE IS MANUFACTURED BY G & H W0OD PRODUCTS COMPANY, 99 NORTH 11 ST., BROOKLYN 11, N Y.
26 RADIO-ELECTRONICS
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ALA: LTTLE ROCK WAVEN
oM, ELES EW GTON Mt
L PHOENIX (05 ANG DENVER N w\\k”{"~1 AMi
Arlqyu JN poLIS QEXINGTPN .
. s LANA AN
\pAWO FA cicaco WP cort DODGE 1OWA | oas aiTY new ORLE

a ALTIMOR

IN 23'000 CITIES AND TOWNS

Operator 25"
is sending customers to

RAYTHEON BONDED DEALERS

L CHARLOT
M 1 N ST_‘ L MON TE
QE’NEAPOUS JAC\(SP Ouis N\\SSOULA. oMAHA CAMDEN o ¢ORK oty
WA]'ER .
i \ Pag P cE Town, s
HoN. Do coLymBuS Ll e TLanp HILADE| py; PROVIDEN . S. D
FARG Y OXLAHOMA CITY  ORg, s GREENVILLE, 5- C
oIS ot nD, T F1LE v
sREN AKE RUTLA FOLK SEATTL W A\
\NOR?“ oAaLT b :{ not CLAFKSBURG CﬂEYE“ﬂ

foR?

Ask your Sponsoring Bonded Raytheon Tube Distributer about **Operator 25" and the

‘“[Y'R[ g,c&
’ many other important advantages of being a Raytheon Bonded Electronic Technician.

RAYTHEON MANUFACTURING COMPANY

Receiving and Cathode Ray Tube Operations
Newton, Mass. °* Chicago, lll. *+ Atlanta, Go. + Los Angeles, Calif.

Raytheon makes
oll these

Receiving and Picture Tubes, Reliable Subminiature and Miniature Tubes, Semicon-
ductor Drodes, Power Rectifiers and Transistors, Nucleonic Tubes. Microwave Tubes

wwwW americanradiohistorvy com
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9
Anothm' reason why today’s fustest

selling high fidelity record changer is %M

* Jam-Proof —

safety clutch feature

prevents damage even if tone arm is
moved or held during

change cycle.

. For other features and new popular price, see your hi-fi dealer or write Dept. RK-16

ROCKBAR CORPORATION 650 Halstead Avenue, Mamaroneck, N. Y.
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RCA offers you the
finest training
- at home in§ 2
Radio-TV
electronics,
TV servicing, '
Color TV

SEND FOR THIS FREE
The instruction you receive and equipment you
BOOK Now , get (and keep) will start you on your way. Pay-
x as-you-learn. You pay for only one study group

at a time. This 52 page book contains complete
information on Home Study Courses for the be-
ginner and the advanced student.

\

RCA Institutes, Inc., Home Study E-106,
350 West Fourth Street New Yark 14, N. Y,

. i VETERANS
Without obligotion, send me FREE CATALOG

|

|

|
' | on Home Study Courses in Rodio, Television KOREAN G-I
'y ® I and Color TY. No solesmon will ¢aoll, Check here

|

|

|

®

A SERVICE OF RADIO CORPORATION of AMERICA Name S " PL550
350 WEST FOURTH STREET, NEW YORK IS, N.Y. Address. o :
City. . . Llone State. L—_ J
e i o e e e e e ) — | T o o] S (o — -
OCTOBER, 1954 29
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KIT..

Speedy, s
unexcelle

DYNAMIC CONDUCTANCE TUB! & TRANEISIOR TESTER

EE R oy (]

I S

Py

ELECTRICAL CHARACTERISTICS
TRANSISTOR TEST: Dependable industry-approved two-step
test en both n-p-n and p-n-p transistors, using internal dc
power supply: (1) leakage measurement of collector current
and (2) direct reading of current amplification factor or Beta.
Saves vou the cost of a separate transistor tester.

DYNAMIC CONDUCTANCE TURE TEST: Composite indica-
tion of mutual conductiance (Gm). plate conductance (Gp) and
peak emission capability. Test accuracy is assured by the fol
lowingr:

s Multi-circuit lever switech for speedy simultaneous selection
of any one of 4 combinations of 3 plate, 3 screen and 3
ranges of control grid voltages.

Grid voltage variable over each range with a 59 aecurate
wire-wound potentiometer.

5 ranges of meter sensitivity using 1% carbon-deposited

shunts and 5% aceurate wire-wound meter range poten
tiometer.

* 200 ua meter provides unusual sensitivity for checking
tubes with low cathode enrrent.

*  Rectiliers tested near maximum rated current for extra
aeccuracy'.

Leahnge Test: Direct-reading of inter-element leakage in

ohms, with these features:

* Sensitive 200 ua meter permits accurate readings up to 20
megohins.

DC lenkage test voltage always applied in correct polarity
to eliminate emission effects from readings.

Accurate heater-Cathode leakage readings achieved by iso-
lation of heuter and cathode from remaining tube elements
during test.

10 push-button switches permit rapid insertion of alternate
tube elements in leakage test circuit.

Each active tube clement can bhe individually connected to any

of the following busses; plate veoltage, screen voltuge, grid
voltage, filament voltage, ground {(cathode and filament re-

turn », O connection.

Multi-section tubes have each section individually tested by
rapid  push-button selection- —~while all gections are simul-
taneously drawing full-rated current . . . Pentodes are tested
as pentodes. with no “lumping together™ of tube elements.

Tv.5 a0 SWEEP GENERATOR & MApxEr
-

w » &%
o0 )

The most highly perfected service instrument of this
tvpe presently being offered in either kit or wired form
at ANY price!

For accurate alignment of FM, TV Monochrome and
Color sets; all RF. IF and oscillator stapes, including
interearrier; all sound and video traps. High RF output
for alignment of hoesters, tuners. and other RF circuits
without need for additional amplification.

30
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and mechanical design-

K|T00300‘0000000-569095

NEW! DYNAMIC CONDUCTANCE

ube & Transistor Tester 7666

COMPLETE WITH MATCHING PROTECTIVE STEEL COVER AND CARRYING HANDLE

Vel ee ek snn 909.95 WIRED........%109.95

imple operation, close simulation of actual tube operating conditions.
d thoroughness, sensitivity and accuracy of test. excellent electrical
-these are the superh advantages of the =666,

APPLICATIONS: ldeal for COLOR AND MONOCHROME TV servicing: Tests
all receiving tubes including
G-pin. subminiature 5, 6. 7-pin (in-line base) and 8-pin (circular base) receiving
tubes. many smali transmitting and special-purpose tuhes. veltage regulators,
cold-cathode rectifiers, electron-ray
pictutre tubes with accessory adaptor,

1. 5, 6 and 7-pin, octal, loetal. miniature 7 and

indicators. and ballast tubes. Tests T\
Tests n-p-n and p-n-p transistors.

Filaument switch provides selection from 20 filament voltages:
adequate for all older tube types in use as well as for the new
600, 150 and 300 ma series strineT tubes,

Line voltage may be read directly off the dial of the line-adjust
rheostat on the panel with good accuracy.

Rollchart is extensive, up-to-date, and includes settings for all
new series string type tubes.

Exceptional control aeccuracy makes possible a very easy
method for developing accurate test sertings for new tube
tvpes hefore such data is published en a new roilchart. Snap-
in rollchart windows for easy entry of new test data
Power: operates {rom 105-130 volts AC line, 50/60 cps.
vided with pilot lamp und fused for sufety.

PHYSICAL SPECIFICATIONS

Components specifically selected for ruggedness in dayv-after-
day servicing,

New gear-driven rollchart mechanism is easily assembled. pro-
vides smooth trouble-free operation. Snap-in windows permit
settings for new tubes to bhe entered on rollchart without
disassembly.

The 10 individual element push-buttons are ganged on one
easilv-mounted assembly through which they are interlocked
mechanically and interconnected eleetrically to simplify
mounting and wiring and assure safer operation.

The 10 SIX-position lever switches plus the two lever switehes
for meter shunt, and plate. 2creen. and range of grid voltage
selection, are ull ganged together to form one quick mounting
assembly for not only very rapid settings but easier wiring for
the kit constructor.

The only internal adjustments in this tester are two calibrat-
ing rheostats tor the line adjust and leakage measurement
cireuits, All the equipment required to calibrate the tester is
one voltmeter of any type.

The “Tube Merit” Switeh, through which plate, screen. and
grid veltages are applied to the tube under test, is of the
spring-return type to eliminate the possibility of damage to
the tule tester by continuous operation of a defeetive tube,
Deep-etched. heavy gauge. brushed satin aluminum panel:
4%"”, 200 ua D-Arsonval meter movement. in clear lucite case:
rugged grey wrinkle steel carrying case with matching steel
cover and earrying handle for easy portability. Dimensions:
12" x 16” x 6”. Weight: 20 lbs.

Pro-

NEW! TV-FM SWEEP GENERATOR

AND MARKER 7368
WIRED........$119.95

Qutstanding ease and accuracy in alignment. Entirely electronic sweep
circuit with aecurately hiased increductor provides superb linearity
on hoth sides of center frequency. Newly-designed AGC circuit auto-
matically adjusts oscillator for maximum output on each band with
minimum amplitude variations. Resonance-free RF choke eliminates
“suck-out” points anywhere in the RF spectrum. Sweep generator
range 3-216 mc in 3 OVERLAPPING FUNDAMENTAL BANDS. Sweep
width continuously varviable from 0-3 me lowest maximum deviation
to 0-30 me highest maximum deviation. Variahle marker generator
range from 2-75 me in 3 FUNDAMENTAL BANDS plus a calibrated
harmonic band (60-225 mc}. Variable marker calibrated with internal
cryatal marker generator. 4.3 mc crystal included. External marker
provision. Edge-lit hairlines eliminate parallax. Double pi line filter.
Output impedance 50 ohms. Continuously variable separate marker
size control. 4-step decade “coarse” and continuously variahle “fine”
attenuators for both sweep and marker output together. Complete
2-way blanking eliminates veturn trace. Narrow range phasing control
for uccurate alignment. Cables included: output, scope horizontal and
compensated scope vertical cables.

RADIO-ELECTRONICS
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. New! PEAK-to-PEAK VTVM #232

etched satin alwminum panel, rugged grey wrinkle steel cabinet. 7 1bs.

NEW! coLOR and Black-&-White
LAB & TV 5 OSCILLOSCOPE #460
KIT $79.95, Wired $129.50

The FINEST professional 5 me wide-band scope
value. Tdeal for research, h-f & compléx waves,
plus Color & Monochrome TV servicing. Flat from
DC 0 3.58 mc =1 db (color burst freq.), flat DC
0 4.5 me +1, =3 db. Vert. sens. 25 rms mv/in,
Vert. 2 3 megs. Has the following outstanding fea-
tures not found in scopes up 1o scveral times its
price, kit or wired:

VERTICAL AMPLIFIER: direct-coupled (DC)
thruout 10 ¢liminate I-f phase shift: push.pull
thruout for negligible distortien; K-fellower coup-
ling between push-pull pentode stages for extended
h.f resp. (minimizes h-f phase shift, extends use.
ful resp. to 10 mc); full-screen undistorted vert.
defl; 1-step freq.compensated decade step attenu-
ater up to 1000:1. SWEEP CIRCUIT: perfectly
linear sweeps, 10 cps — 100 ke {ext. cap. for down
10 1 ¢ps): pre-set TV vert. & hor. positions (30 &
7875 ¢ps): automatic sync. ampl. & limiter elim-
inates syn¢ amplitude adj. PLUS: direct or cap.
coupling: bal. or unbal, inputs; edge-lit engraved
lucite graph screen; dimmer: anti-glare filter;
beze! fits std photo equipt. OTHER IMPORTANT
FEATURES: High intensity trace CRT. Finest sq.
wave resp. (.06 uscc rise time). Push-pull hor.
ampl., flat to 100 ke, sens. 0.6 rms mv/in. Built-in
voltage calibration. Intensity mod. Sawtooth & 60
cps outputs. Astigmatism control. Retrace blank-
ing. Instant, drifi-free full-screen vert. positioning & 2X full-screen hor.
positioning. Bal., cal.. astig. adj. externally accessible. sUI) CRT,
2-6AU8, 2-6CB6, 1-12AU7A, 2-6]6, 1-6AX5, 1-1\2. Deep-etched satin
alumimnn panel, rugged grey wrinkle steel cabinet. Designed for easy
building at home with no spedial cquipment. 137 x 8" x 167, 30 lbs.
SCOPE DIRECT PROBE* =PD: KIT §2.75 Wied 3305 Eliminates stray-
pick-up & signal re-radiation.

SCOPE DEMODULATOR PROSE” =P$D: KIT §3.75. Wired $5.75. Demodu-
lates AN carriers hetween 150 ke and 250 me

SCOPE LOW CAPACITY PROBE® =PLC: KIT $3.75. Wired §5.75. For signal
tracing in high frequency, high impedance & wide-band circuits (as in TV)
withont distortion from overloading or frequency discrimination.

for COLOR and Monochrome TV servicing

& UN‘-PROBE (pat. pend.)
KiT $29.95. Wired $49.95

UNI-PROBE: cxclusive with EICO! Terrific
time:saver! Only | probe performs all fune-
tions—a half-turn of probe-tip selects DC or
AC-Ohms.

The new leader in professional peak -10-peak VTV Ms.
Latest circuitry, high sensitivity & precision, wide
ranges & versatility. Calibration without removing
from cabinet. New balanced bridge circuit. High Z
input for negligible loading. 414” meter, can’t-burn-
out Circuit. 7 nen-skip ranges on every funclion. 4
functions: +DC Volts, =DC Volis, AC Volts, Ohms.
Uniform 3 to 1 scale ratio for extreme wide-
range accuracy. Zero center. One 7ero-adj. for all
functions & ranges. 1% precision ceramic multi-
plier resistors. Mcasure directly peak.to-peak
volrage of complex & sine waves: .4, 11, 42, 140,
420, 1400, 4200. DC/RMS sine volis: O-1.5, §,
15, 50, 150, 500, 1500 (up 1o 30,000 v. with HVP
probe, & 250 mc with PRF probe). Ohms: 0.2 ohms 10 1000 megs.
12AU7, 6ALS, selenium rectifier; xfimr-operated. 874" x 57 x §”, Deep-

”ew,' DELUXE PEAK-to-PEAK VIVM =249

with 7V2" METER & UNI-PROBE inal. pend)

KIT $39.95. Wired $59.95

All the advanced & exclusive features of =232-PLUS the
extra convenience and readability of its big 7¥4” meter. Your
idcal bench instrument.
VTVM RF PROBES* #PRF-11 or PRF-25:
KIT $3.75. Wired $4.95. Accuracy =10%. Use with any
11 or 25 megohm VT VAL
VTIVM HV PROBE ZHVP-2: Wired $4.95. Complete
with multiplier resistor. Measures up t0 30 kv with
any VTVM or 20,000 ohms/volt VOM.

TURN PAGE FOR

1956
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150 ke to 435 me¢
with ONE generator!
New/! RF SIGNAL GENERATOR #324

KIT $26.95. Wired $39.95
for €OLOR and Monochrome TV servicing

o

D ® j

D

New wide range, stable generator — hetter value then genera-
tors selling at 2 or 3 times its costl 1deal for: IF-RF alignment,
signal tracing & trouble-shooting of TV, FM & AM sets; mar-
ker gen.; 400 ops audio testing: lab, work. 6 fund. ranges:
150-100 ke, 400-1200 ke, 1.2-3.5 me. 3.5-11 me. 11-37 me,
37.145 mec: 1 harmonic band 111-435 me. Freq. aceurate to
*+1.5%: 6:1 vernier tuning % excellent spread at most import-
ant alignment freqs. Etched tuning dial, plexiglass windows,
edge-lit hairlines. Colpitts RE osc., directly plate.-modulated
by K.follower for improved mod. Variable depth of int. mod.
0-50% by 400 cps Colpitts osc. Variable gain ext. mod. ampli-
fier: only 3.0 volts necded for %09% mod. Turret-mounted
coils slug-tuned for nax. accuracy. Fine & Coarse (3-step) RF
attenuators. RF ouiput 100,000 uv; AF sine wave oulput to
10 volts. 50-ohm output Z. 5-way jack-top binding posts for
AF in/out; coaxial connector & shiclded cable for RF out.
Tubes: 12AU7, 12AV7, selenium rectifier: sfmr-operated.
Deep-etched satin aluminum panel, rugged grey wrinkle steel
cabiner, 87 x 10" x 4%§7. 10 1bs.

The specs are the proof...

NEW BEST BUYS

Y CEICO.,

COMPLETE
with Preamplifier, Eavalizer and Control Section

New/! 20-WATY Ultra-Linear Williamson-
type HIGH FIDELITY AMPLIFIER #HF20

KIT $49.95. Wired $79.95

A low-cost, complete-facility amplifier of the highest quality
that scts a new standard of performance at the price, kit or
wired. Fvery detail, down to the erched, brushed solid brass
control plate, is of the fine quality EICO is famous {or.

Rated power autpuat: 20 watts (34 w peak). IM distortion (60
eps: 6 ke/4:1) at rated power: [.3%. Mid.hand harmonic
distortion af rated power: 0.3¢7. Maximum harmonic distor,
tion between 20 and 20.000 cps a1t 1 db under rated power:
approx. 1%. Power response (20w): =0.5 db 20-20,000 cps;
*1.5 db 10-40,000 cps. Frequency response (¥4 w): *0.5 db
13-33.000 cps: 5 dby 7-30.000 ¢ps

5 feedback equalizations for LP's & 78's including RIAA.
Variable turnover feedback tone controls do not affect volume
& permit large boosts or cuts at cither end of audio spectrum
with mid-freqs. unaffected. Loudness controt & separate level
set control on front panel. Low 7 output to tape recorder.
4 hi-level switched inputs: tuner, tv, tape. auxiliary (xtal/cer-
amic phono or 2nd tuner): 2 low-level inputs for proper
loading with all leading magnetic, FM & quality xtal cart-
ridges. Hum bal. control. Extremelv fine output transformer
has interleaved windings. tight coupling, careful balancing &
grain-oriented steel. 84" x 15" x 10", 24 1bs,

These amazing FEICO vahies are NOW IN STOCK
at your nearest distributor. Examine them
side-by-side with ANY competitor. You'll sce

for yourself why indeed EICO is vour BEST BUY,
Fill out coupon on reverse page,

MORE EICO VALUES. ..
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Do you OVERPAY
for QUALITY
instruments?

EICO’s mass purchasing
and world-wide distribution,
together with advanced elec-
tronic design, produce values
never before possible . . . to
give you Laboratory Precision
at Lowest Cost!

GET the MOST for YOUR
MONEY! Don’'t buy ANY
test instrument till you put
the EICO INSTRUMENT
(kit or wired) equivalent be-
fore you—and . . .

Compare advanced elec-
tronic design : see the latest in
circuitry and features.

Compare finest components:
see the famous brands you
know and trust, such as GE,
Centralab, Mallory, etc.

Notice ease of construction
and operation: Exclusive ‘' Be-
ginner-Tested”” Manuals make
assembly and operation step-
by-step, quick, crystal-clear.
“You build them in one eve-
ning—they last a lifetime!”

Check 5-Way Guarantee:
Only EICO gives you this ex-
clusive complete protection!
EICO guarantees components,
instructions and satisfactory
operation — AND guarantees
service and calibration for the
LIFETIME of the instrument,
at less than cost of handling.

Compare feature for fea-
ture, dollar for dollar.

There’s an EICO distribu-
tor right nearby in your own
neighborhood — over 1200
coast-to-coast. EICO planned
it that way so that you can
easily examine EICO BE-
FORE YOU PUT DOWN ONE
CENT OF YOUR MONEY!

COMPARE any of EICO’s
46 models SIDE BY SIDE with
ANY competitor. Then YOU
judge who's giving you the
MOST for your money.

Over 500,000 EICO instru-
ments in use . .. You'll agree
EICO gives you LABORA-
TORY PRECISION AT LOW-

EST COST.

Turn page for other £1CO od

Pix Tube Test Adapter ... ..

TUBE TESTE
#625 :

KIT $34.95
Wired Ms.sﬂ
s tests 600
mll series
string type
tubes
+lllumlinated|
roll-chart

$4.50

New! GEIGER COUNTER 1803
KIT $19.95

(less
batteries)

Professional, all-electroiiic, sensitive,

rugged—at lowest cost! Indicates by
neon iamp & headphone clicks.

FREE 1956
EICO CATALOG!

Tells you how to SAVE 50 on
your test equipment costs!

Wired $29.93

N\

(\

57 PUSH-PULL
OSCILLOSCOPE
#4725

KIT $44.95
Wired 319 98

i PUSH
OSGILLOSCOPE
470

KIT $79.95
Wired $129.50

VACUUM Tusk
VOLTMETER 221

KIT $25.95

Wired $39.95

DELUXE VTVM
#214 (Tv2” METER

- ]
2 KIT $34.95
o,  Wired §54.55

RF SIGNAL NEW!
GEN.E;‘;JOR UTILITY TESTER
£ 540
\le_r ds ;;}59955 KIT $12.95
e i
g d u
150 ke-34 me, e A

calibrated har.
monics to 102
mc. Pure or

Multi-range ac/dc
voltmeter, amme-
ter, ohmmeter,

mod. RF, & wattmeter, leak-

Colpitts osc. age checker for

400 cps sine home & auto re-
outputs, pairs.

944 FLYBACK
TRANSFORMER &
YOKE TESTER
KIT $23.95
wired $34.95

= fast check all
flybacks & yokes
in or out of set.

s spofts even 1

TV/FM SWEEP GENERATOR #1360

Range 500 ke—
228 mc on fund

Cont. sweep all 7 ranges.
width control, Range 75 ke—-
0—-30 mec. 150 me.

Yolt reg.
KIT $34.95
Wired $49.95 KIT $39.95

Wired $59.95

DELUXE RF SIGNAL GENERATOR 2215

6V & 12V BATTERY ELIMINATOR &

shorted turn! SMC-4.5MC CRYSTAL ... $3.95 ea.
Sep. volt- Sep. hi-gain RF A Cagme.  Reads 0.5 ohms
T » meter & & lo-gain audio == ~500 meas, 10
o= [ ] ammeter Inputs. % mmfd-5000 mf
L b Special nolse . power factor.
) KIT I?c"ator.tg:allg:ra- , .‘“ £ pr=
ed wattmeter. .
1$29.95 2 e $19.95
wired KIT $24.95 o wired
$30.95 wired $39.95 ? 9 $29.95

CHARGER #1050

DELUXE MULTI-SIGNAL TRACER 147

R-C BRIDGE & R-C.L COMPARATOR
49508

f

\

T s S mso o

-e & @

-~EmZ

KIT $24.95, Wiced §37.95. With Power
Supply: KIT $29.95. Wired $44.95
Fesdback circultey thruout! Preamp-
tqualizer. tone controls.
rumble filters,

HI-FI PREAMPLIFIER 'HF-61

scratch &
Kefollower output,

Fosr FREE 1936 coroleg, mail toupon NOW!

c o

20,000 Ohms/Volt "
MULTIMETER %565 L

e VIVM PROBES KT Wired

Wired $29.95 Peak-to-Peak ... . $4.95 $6.95

. RE ... . 5395 $4.95

...$6.95
$4.95

High voltage Probe-1 ...
High voltage Probe-2 ............

§1000 Ohms/vort

M SCOPE PROBES
Demodulator $5.75%
araia | birect $3.95

Low Cap-a"clty $5.75

{ EICO, 84 Withers Street c-10

| Brooklyn 11, New York |

Sand FREE 1956 Cotalog and name of reighborhood |

| EICO jobber. |

Neme :

84 thers St. » Brooklyn I, N. Y. | HOME ADredd.....oovourrresrrarrssnssssssesssssssmassssssesassecscoeaeesiescsecs 1

Prices 5% higher on West coast @56 K Cityurrrrreescrniicrscnin Zone...orunnns LT, PO |

and subject to change without notice. | A 1
BDCEUPTNION. .. o coms sasiomomrmeres il e scvsmsssams sasasasaxas idoatas»

1945 to 1955: a decade of Know-How & Value Leadership in Kits & Instruments—ever Y2 million sold to date!

RADIO-BELECTRONMNICS

www americanradiohistorv com


www.americanradiohistory.com
www.americanradiohistory.com

¥

RADIO -
ELECTRONICS

Hugo Gernsback, Editor

ELECTRONICS VS. HUMAN JUDGMENT
« o« Audrea Doria -Stockholm Disaster Culls for Drastic Reforms . .

HE human being, as an ancient organism in an ultra-
modern, speeding, mechanized world, has recently suf-
fered such decisive setbacks that we must evaluate his
role once more and effect necessary changes to prevent
him from causing continuous havoe among his fellow men.

Modern man can no longer be trusted to conduct per-
sonally his present mechanized juggernauts of destruction,
be they cars, airplanes, railroad locomotives or ocean liners.
Automobiles alone in the United States now kill between
37,000 to 40,000 people a year. What is the chief reason for
this frightful destruetion? Rarely is it the fault of the
machine itself—the percentage killed due to mechanical
failure is modest. The fault is overwhelmingly human ervrvor
—poor judgment, carelessness and other human short-
comings.

The world was shocked, as it had not been since the
Titanic sank in 1912, when it learned of the disastrous
collision between the Italian 30,000-ton luxury liner Andirea
Doria and the Swedish 12,200-ton motorship Stockholm.
Out of a total of 2,451 passengers (and crews) of the two
ships, there was a comparatively small loss of life—about
50 people perished. The majority were saved due to prompt
action of other ships near by, summoned by radio, plus a
calm sea illuminated by good moonlight after the dense
fog had lifted following the collision.

What was the status of the various safety measures prior
to the catastrophe? The two ships were in a dense fog,
common near the Nantucket Lightship. Visibility was
exceedingly poor. The time was after 11 pm. According to
evidence at hand when this was written (end of July), the
fog horns of both ships were working properly. The look-
outs tried to pierce the dense fog., The radars on the two
ships were working normally. It should also be noted that
each ship had twe separate radar installations. The radio
of the two ships was operating both before and after the
disaster; even the mortally stricken Andrea Doria—doomed
to sink the foilowing morning—kept up radio communica-
tion to the end.

Despite all these ultra-modern safeguards—at 11:22 of
that fatal night of July 25—the two ships collided dis-
astrously with a considerable loss of life, injuries to scores
and a total monetary loss that may reach $80 millions.

The inescapable reason for this catastivophe seems to
be the failure of human judgment. In short, all the safe-
guards that could be provided by the ingenuity of man
were there but man himself erred—as he will continue to
err in the future if not stopped.

This major disaster is by no means the first one where
ships equipped with radar in full working order collided.
This has happened a number of times: On Jan. 19, 1956,
the Coast Guard ice breaker Eastwind and the tanker Gulf-
streant. Then on July 13, 1953, the freighter Jacob Lucken-
bach was in collision with the Hawaiian FPilot. The radars
warned the respective captains, but the humans failed.

Why? The answer is complex and a full explanation would
take many pages of this magazine, Here is a partial answer
by David R. Hull, vice president of Raytheon, who is also
a retived captain of the United States Navy. In Marine
News Captain Hull analyzes:

1. Cases in which the radar was not turned on, or the
watch officer did not look at a properly operating radar.

2. Collisions in which radar operators fail to adjust the
controls properly on their equipment. A radar set can be
out of tune just as a radio set can be. But this condition
is readily recognizable.

3. Collisions in which watch officers take the wrong ac-
tion as a result of radar observation or simply fail to helieve
the radar presentation (the most common case).

4. “Radar hypnosis” akin te fatigue failures in other
industries, Watch officers should net stare exclusively at
the viewing console.
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From such facts it might seem easy enough to indict
ships’ personnel with eriminal negligence or worse,

Yet we will be on much safer ground if we place the
blame where it really belongs—on ourselves, the engineering
body of the electronics industry. Knowing most of the facts
of radar’s shortcomings it was up to us to remedy them in
such a manner that we would make it difficult if not impos-
sible for such accidents to occur.

That is the duty and responsibility of the radioclectronies
industry—not the ships’ personnel. We can predict now,
that in the future such disastrous collisions are not likely
to occur.

In due time ship operation and guiding, in our estimation,
will be taken out of the hands of the master of the ship,
particularly during fog and where visibility is poor. This
action will be whelly antomatic. The electronic gear will at
all times be connected with the steering and reversing
mechanism of the ship. Visual and aural warnings will be
given to the bridge officers so they will know instantly
when the electronic robot mechanism takes over for the
time being,

Does this void the captain’s authority? Not any more
than when a pilot comes on board to guide the ship through
a tricky harbor. At such a time, only the pilot ix in charge,
not the captain, as far as navigation is concerned.

Let us admit also that radar alone will probably never
be sufficient by itself to stop collisions. We have other means
at our command to re-inforce it and make it almost com-
pletely foolproof. Radar, it should be noted, is not very
effective at very clese range on account of “sea-return
noise.”

1. We have radar which detects solid bodics 20 miles away.

2. We have sonar—an excellent means to intercept other
ships via underwater sound and fix their exact distance.

3. We have induction means, which with special high
amplification, still to be developed, could detect ships within
several miles. The induction cables would have to be strung
between the ship’s masts.

4. We have capacitive means which could aid. check and
supplement the inductive means mentioned under 3.

5. We have efficient computers—electronic brains—which
can evaluate danger and impending collision situations in
fractions of seconds if fed the correct information,

If now we tie together all or part of 1, 2, 3 and 4 and feed
all their information into 35, then the computer will act
automatically when two ships enter into a collision course,
say within 2 miles.

Instantly the computer energizes the mechanism which
puts the engines in full reverse, or changes its rearward
course if necessary. If both ships are properly equipped,
both will back away from each other. When the danger
ceases, it is then up to the captains of the respective ships
to choose a new, noncollision course,

The 2-mile limit mentioned is purely arbirrary. In the
case of the Andrea Poria it would have been quite sufficient.
Going at 25 miles an hour (full speed) she would continue
to po forward for about 3,500 feet affer the engines were
reversed, due to her momentum. The Stockholm would act
likewise; therefore the two ships would coutivne on their
collision course for 7,000 feet before they backed away
from cach other. But two international nautical miles
measure 12,152 feet. Hence this gives a margin of safety
of 5,152 feet, sufficient even in adverse wind and tide.

Suppose there were more than two ships? That would
make no difference. The anticollision computers would
sense three or more ships as well and hack or steer all ships
away from each other.

It would seem to be the urgent duty of the radioelectronic
industry to bring into life soon, the Electronic Mavitime
Antieolligsion Control. —H. G.
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COVER FEATURE

SOUND

By CIHARLLES RAY" me—

NCE in the proverbial blue moon

a new idea is born. Picture (if

vou can) a king-sized motor-

ized wheelbarrow carrving two

adults, 600 walts of audio, a stacked

array of high-powered sound pro

jectors, a motion-picture camera for

TV and newsreel pictures and a 3-kw
generator!

Necessity is the mother of inven:
tion, and it was out of necessity that
the world’s smallest and most versa-
tile—and probably most power-packed—
sound ear was built. The designer
needed a sound truck that could handle
crowds in the tens of thousands (sta-
diums, parades, etc.) on some occasions,
small  gatherings  (political rvallies
advertising campaigns, etc.) on others.
He was called on to provide recorded
music under difficult conditions and to
make recordings on the spot. The truck
should be small, powerful, relatively
fast and vet able to contain all the
necessary amplitiers, speakers and
tape recorders plus a well-regulated
power supply. Designer Vie Damon
found that what he wanted was not
available through conventional sources,
even with extensive alterations.

Asgistant sales manager. University Loud-
spenkers, Ine., White Plains, N. Y.
FoAL N = T
¥ "--_"' ’ k"‘*‘a ;
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Damon, head of the Damon Record-
ing Studios, Kansas City, Mo.. had
just about given up on the idea of

having one truck do the entire job and
was resigned to the fact that it would
be necessary to buy and equip several

vehicles. But one day when he was
thumbing through a builder’s catalog
he saw a power wheelbarrow called

“Moto-bug.,” a unit designed to handle
heavy loads under adverse conditions
in mininum  space. The germ of an
idea was born. After considerable
experiment, this unit with six wheels
(chassis only) and radically redesigned
steering contrels and transmission
formed the basic chassis for Damon’s
Sound Bug (see photos).

The Sound Bug originally ran in the
opposite direction, guided by a man
on a step located where the front
bumper now is. It originally carrvied
up to 1.500 peunds of concrete o1 other
building materials. All the controls
were reworked to permit the Bug to
operate from the present position. The
body was made from modified standard
automobile parts. Plastic-covered foam-
rubber adjustable seats were built and
installed over the fenders just above
the dual rear wheels. A pulley was
mounted at the front shaft of the 615-
horsepower \Wisconsin air-cooled engine
to permit V-belting to the combination
3-kw Onan generator—starter. The gen-
erator was moditied for belt drive and
was belted to the erank end of the
engine. This gencrator has three func-
tions: it acts as a 12-volt motor and
starts the engine; it charges the 12-
volt battery; it produces 3,000 watts
of 60-cyele 110-volt power. A tachom-
eter is driven directly from the gener-
ator shaft, assuring exactly 60 cyceles
when the car is not moving and approx-
imately 60 cyeles when driven in low
gear at parade speeds or in high gear
at cruising speed.

From the front bumper to the rear
of the back bumper the Sound Bug is
only 72 inches long. The car will turn
completely around in a ecirele of 68-
inch radius. The total weight of the
Bug fully equipped is 1,200 pounds;
cost, with all accessories, £5,100.

Top speed for the Sound Bug is
between 15 and 20 iles per hour,
which is fast enough for all practical
purposes. If the need arises. it can be
peared faster. There are six wheels,
two in front and four in the rear. The
little car sports a set of deluxe horns
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and, when traffic fails to allow a 45-
inch opening for the Bug to get through,
there is a 100-volt Navy signal horn
that never fails to command immediate,
if not respectful, attention for several
blocks. Besides the tachometer (to en-
sure 60 cycles for the tape recorders),
the Bug contains ac¢ and de meters, a
power outlet, switches and controls
mounted on the front panel. The 110-
volt ac supply is entirely free from
interference due to the use of a shie'ded
magneto and shielded plug and cable
in the engine ignition system.

A egreat deal of design and fore-
sight went into the construction of the

Sound Bug. lFor example, a toggle
switch was inserted to disconnect the
tield circuit on the generator. This

releases additional horsepower if need-
ed for towing or pushing other vehicles
and when, of course, the generator is
not needed for that particular job. How
well the little toggle switeh performed
speaks for itself. In a recent American
Royal Parade, which is Kansas City's
big annual event. Damon’s Sound Bug
was not only on the job as the public
address unit, but was actually a feature

of the parade itself, riding proudly
behind the lead car containing the

many dignitaries participating in the
event. As if it were a prearranged
script. the hig open limousine developed
engine trouble and stalled. The Bug,
with all the tenaecity and pugnacious-
ness of its namesake, not only pushed
the grand marshal to the finish line
amid the cheers of the hundreds of
thousands of people who turned out to
see this preat Kuansas City parade, but
to the very garage itself.

As standard equipment in the Sound
Bug there is a built-in AM-FM tuner
and a Newcomb 10-watt ac—de public-
address amplifier for general work.
For low-power jobs, two re-entrant
paging speakers (University I1B-8's)
are flush-mounted in the body of the
Bug itself, one on each side of the hood.
Because of the high efficiency and dis-
tance projective qualities of these
speakers, it was found that manyv of
the smaller jobs could be handled very
satisfactorily with onlv the 10-watt
amplifier. This permitted the use of
the Sound Bug at small gathervings
without tving up the high-powered
equipment whteh could then be used at
the same time for additional jobs that
perhaps would not require the mobility
of the Bug.
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Incorporated in the Bug are several
tape recorders powered either from a
G-volt de to 110-volt ac inverter or
directly fromm the ac¢ generator. The
mverter is necessary for wow-free tape
and music reproduction while driving
at various speeds. For background
music and for average on-the-spot re-
cordings, a Revere model T-1100 re-
corder is used, running at 7% ips. The
general quality is good and it has
proved an extremely versatile machine
for run-of-the-mill jobs. For recordings
whieh require rebroadcasting at a later
date for radio or TV, a model 401
Ampex is used. For assignments which
require synchronous sound tracks, the
Stencil-Hoffman sprocket-driven tape
recorder has proven more than ade-
quate. The tape recorders are attached
directly on the back of the hydraulic
lift assembly where they can easily be
controlled by the driver. [n this way,
many jobs can be a one-man assign-
ment.

In a recent promotion scheme in
conjunetion with Radio Station WHB,
the Sound Bug was awarded the PA
assignment. The Bug not only carrvied
the comments of the famous disc jockey
who was riding in the grand marshal’s
car to the c¢rowds of people watching
the Kansas City American Royal
parade, but taped it for future radio
broadcasting. Without the versatility
of “Damon’s Folly,” this would have
heen extremely diflicult and would have
involved a great deal of additional
equipment and expense. The possibility
that the Damon Recording Studios
would have gotten this job might have
been remote.

For occasions where 50 to 500 watts
of audio are needed, Damon uses spe-
cially built heavy-duty amplifiers with
an audio output of more than 500 watts.
For average jobs it was found that 50
to 200 watts of audio are suflicient.
Depending on the acoustic 1equirements,
one or two Webster Electric Racine
model  100-80 four-channel 90-watt
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Cross-sectional view and circuitry of
University model WLC coaxial speaker
system, an all-weather arrangement.
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amplifiers  are  currently  employed.
They are said to be flat within 1 db
from 30-20,000 ¢yeles with a percentage
of distortion comparable to many of
the low-powered high-fidelity amplifiers,
The tube lincup for the 100-90 ix four
587’5, one 68J7. three 6SNT7-GT's, two
6550°s, two HRI1I-GY's and two 0DY's.

For high power requirements of 400~
500 watts, the sound specialist uses one
medel  100-90  bhridged  to  another
Webster Electrie amplifier model 61-300,
which uses a tube lincup as follows:
one 6FR-G into two 6L6-G tubes which
then drive four R11's in  push-pull
parallel. Rectificrs are one 5U4-G and
two KG6's. The amplifiers are inter-
changeable and are usually clamped on
the right floorboard or on the right
front seat. Amazingly, this powerful
unit is light enough for one man to
carry, yet puts out 100 watts without
audible distortion. Damon feels that it
was underrated by the manufacturer
since the actual usable maximum out-
put is 500 watts, The noise tevel is low
and the quality of the reproduction
through the entire audio spectrum
entively satisfactory. Incidentally, the
manufacturer is no longer in produc-
tion on ithese units,

The hydraulie lift which was part
of the original cquipment, but is com-
pletely modified, holds up to 600 watts
of University loudspeakers or 500 watts
plus a platform on top for the taking
of TV 16-mm motion pictures (sce
photo). The lift can also he used exclu-
sively for signs adequately lighted by
the 3-kw generator. This Damon tinds
a very lucrative sideline to the main
objective, leaving the two University

IB-8's for soundcasting. For high-
quality music reproduction four Uni-
versity WL("s  were  sclected.  This

speaker is used in a great many out-
door theaters, bandshells and stadiums
throughout the country. By using the
WLC, extensive auxilinry equipment
was not needed in instances where high-
quality reproduction was required.
The WLC is a complete high-fidelity
speaker system (see diagram) compris-
ing a heavy-duty woofer speaker, driver
type high-frequeney reproducer and a
1.000-cycle L-C crossover network com-
pletely contuined in an all-metal dual-
horn  assembly. The special  12-inch
woofer cone speaker is arranged in an
infinite rear-bafic chamber and works
in conjunction with the large folded
horn. This provides optimum leading
of the speaker, resulting in clean and
highly  efficient reproduction of low-
frequencies. A  heavy-duty twecter
driver unit is coaxially mounted and
feeds into a radial projeetor which
concentrically disperses the otherwise
directive high-frequency energy. Since
the Sound Bug may be called upon to
perform in all sorts of weather condi-
tions, the re-entrant design of both the
high- and low-frequency reproducers
provides complete protection against
rain, snow, wind, etc. In aetual prac-
tice, the wide frequency rvesponse of
50-15,000 eveles of the WLC will pene-
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trate high ambient noisc levels with
exceptional intelligibility both for music
and voice.

For additional sound reinforcement
and  for medium-power applications
Damon uses a University Cobreflex-2
wide-angle horn with an SA-30 driver.
The Cobreflex-2 is a pair of exponential
horns having twin air colunms in a
one-piece die-cast aluminum assembly.
The advanced Cobreflex-2 design pro-
vides wide-angle dispersion of sound—
120° horizontally, 60" vertically—and
is notably superior to multiceltular and
narrow-mouthed type speakers which
project the field pattern less uniformly.
The Cobreflex-2 concentrates energy in
the horizontal plane where it is needed
in covering wide arcas efficiently and
economically. The low-frequeney cutoff
of the trumpet is 250 eyeles. ideal for
maximum penetration of high  noise
levels without low-frequency masking
effects. This acoustic low-end cutoff also
aids in combatting reverberation effects
in locations having hard retlecting sur-
faces. Reverberation is one of the huga-
boos of parade soundcasting, For casc
of installation, the J0-watt University
SA-30 weatherproof driver was ideal.
The very construction of this unit is
such that it is ideally suited for the
Sound Bug. The housing of the driver
is completely die-cast aluminum, which
makes it extremely durable.

Entrance to the built-in  multi-

impedance line-matching transformer is
made through a watertight dural gland
nut, assuring positive weatherproofing
after connections have been made. The
transformer impedances of 45, 165,
250, 500, 1,000 and 2,000 ohms allow
for any assortment of speakers to meet
the varied applications Damon is called
upen to handle from time to time, with-
out difficulty.

For situations calling for unusually
great acoustic output, University 4A4’s
were used, each of which is capable of
reprodueing 100 watts of audio with a
minimum of size and weight, The 4A4
is unique in that its prototype was
originally designed for the military.
The need for this type speaker first
became apparent during the early part
of World War IL, The speakers had to
be exceptionally rugged in construction,
foolproof in operation and immune to
weather conditions of every kind. The
4Ad4 is the result of this concept, and
in the Sound Bug has proved invalu-
able. The 4A4 projector uses four
driver units in this applieation, each
feeding into individual vreflexed air
columns which combine inte a concen-
trated beam of high-intensity sound
from a single bell. The 4A4’s will dis-
tribute over 400 watts of power at
360°. Sufficient audio power is pro-
duced to cover as many people as could
crowd into a circle 1 mile in diameter
(well over a million!). END

NEAT PRINTED-CIRCUIT AMPLIFIER

UILT by the “etch-foil” process,
this miniature phonograph amp
is a beautiful example of do-it-your-
sclf “printed-cirenit” construetion. It
uses three low-cost 2N107 transistors:
one in a preamplifier stage for erystal
phono or microphone input, two in a
push-pull power amplifier stage.
The c¢ireuit is simple and straight-

is used

The first transistor
in a preamplifier driver stage having
an input impedanee of approximately
100,000 ohms to match a high-imped-

forward.
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ance crystal. The audioc gain eontrol
is placed at the input end.

The second stage uses two transistors
in a conventional c¢lass-B  push-pull
audio power amplifier cirenit, At its
maximum rated output (with suffi-
cient signal} the current drain for
this stage at 6 volts de is about 45 ma;
idling current (no signal) 1.2 ma.

About 3 db of feedback has been
built in the amplifier to reduce dis-
tortion and improve the low-frequency
response. Total harmonic distortion at
1,000 cycles and 125 miliwatts output
is 6.57,. The quality of the output is
also in large measure dependent on
the transformers used. It was not ex-
ceptionally high in this unit, especially
below 300 cycles, and this weakness
was traced to the transformers.—
Leonavd J. D’Airo and Sol D. Prensky.
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OST audiophiles take the load-
ing of a phonograph pickup
oy : H ; % for granted. Manufacturers
Finding optimum tmpedance for St s Lot o their edr-
tridges and the usual procedure is to
provide this load and assume that the
pickup will deliver the specified per-
formance. When one has no means of
measuring the performance, this is, to
be sure, the safest thing to do. But it
does nof. always insure the best possible
performance from a given pickup in a
By JOSEPH MARSHALL given system. _
= § For one thing, there is often a con-
siderable variation in the characteris-
ties of individual specimens of a given
i brand, and those that fall close to the
- outside tolerance may be far enough
Load I n g from the mean to deliver inferior per-
formance with the specified load. For
another, the manufacturer’s recommen-
dations are based on assumptions, usu-
ally not stated, about the ecapacitive
conditions into which the pickup will
work. If these assumptions do not apply
to a specific installation, the specified
load will not be optimum either.
Furthermore, although the influence
of loading on frequency response is
generally appreciated, few people rea-
lize that the load has an equally marked
influence on the distortion. In many
cases, therefore, pickups fail to deliver
the performance of which they are
capable and very often it is possible to
produce a worth-while improvement by
adjusting the load.

cartridge to work into; needle pressure

Fig. 1—Frequency response vs . -— IMEG= (1%
load of moving-coil cartridge.
100K - 8%

50K - 5.5%

— 33K - 2.5%

— 25K - 3.5%

Fig. 2—Response of variable-reluc-
tance cartridge under various loads.
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Effect of load

Increasing the load resistance of
magnetic pickups increases the response
at high frequencies; decreasing it low-
ers the response. The behavior is not
identical with all types, however. Fig.
1 shows the response of a top-quality
moving-coil magnetic cartridge (let’s
call it cartridge A) in terms of the load
resistaunce. It was measured directly
at the pickup with a vtvm through the
3-foot shielded cable usually used to
connect the pickup to the contrel unit
or preamp, and the total cable-plus-
input capacitance was equal to the 200
#pf most manufacturers assume when
specifying load. The manufacturer spe-
cifies a load of 100,000 ohms and in
Fig. 1 we see that this value did in
faet produce the flattest response. In
this case it takes a very considerable
variation in load to produce a signifi-
cant effect on the frequency response.

Moving-coil pickups have low-induct-
ance coils and the circuit using such a
pickup behaves very much like a con-
stant-K low-pass filter whose general-
ized curve is well presented by the
curve for the l-megohm load—a small
peak just before the cutoff point and
then a steep slope beyond. And in a
constant-K  network a wvariation of
resistance downward reduces the peak
and moves the cutoff point downward.

But variable-reluctance pickups have
coils of large inductance—up to 500 mh.
The shunt capacitances of coil, cable
ahd tube input are often high enough
to resonate with this high inductance
within the audio range. This produces

i CARTRIDGE A
001 LOAD [

[ S

Fig. 3—Frequency

A using various shunt

Fma
_#_*4

] DISTORT\UN

a more serious peak and the circuit
behaves like a combination constant-K
low-pass network and a parallel-reso-
nant circuit. Fig. 2 shows the response
of a medium-priced variable-reluctance
cartridge (call it cartridge B) meas-
ured under the same circumstances as
cartridge A. The peak is much more
pronounced, the variation of response
with change of load is very much more
marked and critical. The resistance now
reduces the () of the resonant ecircuit
faster than it moves the cutoff point.
The specified load for this cartridge
was 50,000 ohms; the curves indicate
that the flattest and smoothest response
with this specimen is obtained with a
load somewhere between 22,000 and
33,000 ohms.

Effect of capacitance

The capacitance shunting the piekup
is extremely important though usually
disregarded. Fig. 3 shows the response
of cartridge A with the speecified load
of 100,000 ohms but with various shunt
capacitances, provided in this case by
shunting various capacitors across the
vivm terminals. An increase in capaci-
tance produces a peak, moves the eut-
off point downward and thus produces
an earlier slope in response. Up to a
point the effect is not serious with this
cartridge but after further increase
the peak and cutoff become rather
alarming.

The effect is even more serious with
variable-reluctance cartridges as indi-
cated in Fig. 4. This shows the response
of cartridge B with a load of the speci-

10,

response of cartridge
capacitances.

fied 50,000 ohms but with various
capacitances. The peak is more violent
and the cutoff encroaches more seriously
into the desired range of frequencies.

The capacitances involved are not
at all unlikely in a practical installa-
tion. The shielded cable generally used
with pickups has a capacitance of more
than 50 pxf per foot and 10 feet of it,
for example, would preduce well over
500 ppf. The normal 3 feet of cable
and the input capacitance of a well
designed triode preamplifier will have
a total capacitance of at least 200 ppf.

Effect on distortion

Reecently I made a long series of
measurements of distortion vs. response
and loading on some 20 cartridges. Of
these 10 were specimens of a single
brand; 4 others were pairs of another
brand, the rest were single specimens.
One typical curve (Fig. 5) will suflice
to show the picture. It gives the meas-
ured IM distortion vs. the loading for
cartridge B and complements Fig. 2.
Distortion falls fairly steeply up to a
point and remains constant after that.
The point at whieh the distortion stabil-
izes is that at which the response curve
is flattest and smoothest. To make this
clearer I have inserted in Fig. 2, beside
each curve, the IM distortion measured
with that response. I found this same
pattern to be true of all the other
pickups measured. So that it seems safe
to say that with a given pickup low-
est distortion is achieved when any
peaks and upward slope in response
have been reduced to the smoothest and

| CARTRIDGE B ]
SOK LOAD ¢ |

Fig. 4—Frequency response of cartridge

B using

**_—*__‘4

ig. 5—Intermodulation distor-
vs loading for cartridge B,
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flattest contour. A slope increase beyond
that merely reduces high-frequency
response with no significant effect on
distortion. Thus, optimum loading not
only produces the best frequency re-
sponse but also lowest distortion.

Adjusting loading

These experiments suggest that
where best performance is desired it
is wise to check the loading and adjust
it to the optimum for the specific car-
tridge in the specific circumstances.
This will require making some fre-
quency runs and that in turn will
require a test record and an ac vtvm.
1 prefer the Cook series 10LP record
because it covers the octave between 10
and 20 ke in which most of the aberra-
tions occur. The entire operation is a
cinch with a control unit like the Pilo-
trol which has both a variable load con-
trol and a built-in meter. But the job
can be done with more typical equip-
ment.

The Cook record is recorded with a
reasonably flat treble and it simplifies
matters if the equalizer has a position
which produces no de-emphasis of highs.
(In some cases the position intended for
old 78-rpm or European records will
play back without de-emphasizing the
highs.) If there is no flat position, the
job can be done with the RIAA, AES
or LP equalizer. The response will slope
downward but the uniformity of the
slope will serve as an indication—the
more the slope resembles a straight line
the flatter and smoother the response.

If the recommended load produces a
good approximation of a smooth
straight line (say within 2 or 3 db
between 1,000 cycles and the point at
which cutoff starts), no load adjust-
ment is necessary. If however, the rec-
ommended load does not yield the
specified curve or a reasonahly close
facsimile of a smooth line, adjusting
the load will very ptrobably improve
matters. An examination of the curve
will indicate the steps to be taken.
If the curve has no peak (or just a
very small one at the very extreme
just before cutoff) but slopes upward
or downward more than it should,
a mere change of resistance will set
matters right. Raise the load to tilt
the curve upward and decrease it to
tilt it downward.

But if the curve shows a considerable
peak it may be wise to reduce the shunt
capacitances. The cable should be short-
ened as much as possible; the preamp
might be moved closer to the turntable
to permit this. Every foot you shorten
it will cut about 50 uef. The cable can
also be replaced with one of lower
capacitance. Thin (0.120-inch) mike
cable does not offer much improvement
because its capacitance is about 50 upf
per foot, too; but the 0.200 mike cable
has only half the capacitance. By short-
ening the length and substituting a
cable of lower capacitance it may be
possible to decrease the capacitance by
100 puf or more and this is enough to
move a peak upward an appreciable
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fraction of an octave. The peak can
then be flattened by reducing the load
resistance. The criterion should be a
smooth and flat curve. This may reduce
the response beyond 12 or 15 ke by a
few db but, my experience suggests,
will also result in the lowest distortion
level and apparently yield the best over-
all performance.

Needle pressure and distortion

When making the above check on
pickups I also made some checks of
needle pressure vs, distortion. Most
audiophiles, and technicians too for that
matter, have a tendency to adjust the
needle pressure to the lowest that will
keep the cartridge from skipping, on
the assumption that this low pressure
will minimize record wear. I have found
that needle pressure has a marked effect
on distortion.

The table below indicates the 1M dis-
tortion measured with cartridge B with

Needle Pressure vs Distortion—
Cartridge 8

IM Distortion (%)
Load [ohms) & grams 8 grams

|

1,000,000 " A
100,000 8 5
50,000 sip 3
33,000 p 2
25,000 3 2
10,000 3p 2

NOTE: The IM figures include the dis-
tortion on the record which is supposed
to be under 2%,. Whether this is accurate
or not, the relative figures are equally
significant.

various loads and two pressures—6 and
8 grams. The manufacturer recommends
“g—8 grams pressure.” The table shows
that raising the pressure from 6 to 8
grams decreased the distortion by
about 409 . A tracking check with the

AUDIO—HIGH FIDELITY

five tracking bands of the Dubbings
D-100 test record developed that 8
grams was the minimum pressure
needed to obtain good tracking of all
five bands, whereas the 6-gram pres-
sure resulted in considerable buzzing
and fuzziness on the fourth and fifth
bands. This indicated that distortion
was tied in with tracking ability and
that the minimum pressure needed to
provide best tracking also provided the
lowest distortion.

Experiments with other cartridges
produced similar results; the pressure
that provides the best tracking also
produces the least distortion. It seems
wise therefore to adjust pressure for
the best tracking, not the least pres-
sure. This can be done by ear with
the Dubbings D-100 record, simply try
various pressures and choose the lowest
one that produces good tracking on
the fourth and preferably also the fifth
tracking band as indicated by the clean-
est tone and freedom from buzzing or
fuzziness. It is highly probable that
this pressure will also result in lowest
record wear, too, for a poorly tracking
needle, especially when it has acquired
flats, can do great damage even when
the pressure is very low.

Unfortunately, I could find no in-
fallible correlation between the manu-
facturer’s recommendation and the
optimum pressure from a tracking and
distortion point of view. In some cases
the recommended pressure turned out
to be the optimum one in my tests.
Where the manufacturer specified a
range (as, for example 6-8 grams) I
found the higher fizure to produce the
better tracking. In most cases, but not
always, I found that a pressure 1 or
2 grams higher than the recommended
produced the best tracking and lowest
distortion. In any event, choosing a
low pressure on the assumption that it
will save records is not a safe procedure
either from the standpoint of the record
or the quality of reproduction. END

For Your Protection *

® New and unused

r—RADIO-ELECTRONICS is continually alert to maintain a high
level of integrity in our advertising columns. In the case of
tube advertising — which has suffered special abuses — we
insist that all advertisers must warrant that their tubes are:

® Not mechanical or electrical rejects
® Not washed or rebranded

Il (See page 57 of the January, 1956, issue)

We investigate carefully when we have grounds to suspect
that any advertiser is not living strictly up to these rules.
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The Long-Tailed Cascode Pair

view of com-
e amplifier.

amplifier us-
a universal re-
‘ement tvpe of
put transformer.

Herchassis  us-
the UTC LS-35.
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Evolution of a
high-gain, stable
audio amplifier

Bv L. B. HEDGE

HIS circuit was developed to pro-

vide a power amplifier design that

would permit a large feedback fac-

tor in a loop including an output
transformer of noneritical design; a
basic amplifier which could make the
best use of any output transformer
built into it.

Feedback in conventional amplifiers
is limited by the combined phase-
shift—attenuation characteristies of the
transformers and interstage coupling
linkages in the feedback loop. Since
phase-inverter stages are usually low
in gain (split-load and cathode-coupled
triodes, forr example), the necessary
drive for a power output stage nor-
mally requires at least one stage be-
fore and one after the inverter. This
leaves two R-C coupling links and the
output transformer between the input
and output of the amplifier even with
the first stage direct-coupled as in the
Williamson type of layout.

The resulting maximum phase shift
is 270°, And since feedback amplifier
stability requires that loop gain be re-
duced to less than 1 before the 180
phase-shift point is reached’, the fre-
quency range over which feedback ean
be kept high must be considerably
smaller than the usable range of the
transformer—unless the transformer
is of truly exceptional design. The ob-
vious and conventional alternatives—
shortening the feedback loop by a
stage, eliminating one R-C coupling by
direct connection or using a very high
gain stage—either compromise the ef-
fectiveness of the feedback loop or
seriously complicate the power supply
and isolation filter system. The search
for a less involved solution led to an
analysis of the cascode amplifier and
the cathode-coupled inverter, and fi-
nally to a combination of the two.

The cathode-coupled phase inverter
(long-tailed pair) is shown in Fig. 1.
It consists—in its basic form—of a
grounded-grid triode paired with a
similar grid-driven tube, the two hav-
ing a common cathode resistor which
acts as a cathode-follower load for the
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Fig. 1—Diagram of long-tailed pair.

driven tube and provides cathode drive
to the grounded-grid inverter tube.
The cascode (cascade, cathode-cou-
pled) amplifier of Fig. 2 is well known
as a high-gain, low-noise, high-fre-
quency and de amplifier. It is widely
used in television and other shortwave
rf applications and in voltage-regulator
control circuits for which, incidentally,
it was first evolved® It uses two tri-

o

Ry OUTPUT
A0 Ey +
w v2
—okga+
IN
= 0

Fig. 2—The basic cascode circuit.

odes directly connected in such a way
as to provide the phase reversal of a
single stage. It provides amplification
comparable to that of a high-gain pen-
tode. with plate-grid operating char-
acteristics similar to those of a triode.

Fig. 3 shows the basic long-tailed
cascode pair. Since medium-mu triodes
of the 6J5 class (twin types 6SN7, TN7,
etc.), when cascode-connected, have an
equivalent mu of over 400 and a plate
resistance of approximately 150,000
ohms, it would seem that a long-tailed
cascode-pair driver using these units
would provide more than adequate gain
and balance. However, the cumulative

':“L l
k3
P-f OUTPUT
e
\r
Vi v3
&N
—+E py
Rk
L+t

! :

 —" 1Y
Fig. 3—Long-tailed cascode pair.
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voltage drops across cathode and load
resistors, of sufficient size to provide
the gain and balance, will run the volt-
age requirement from the power supply
far beyond reason. The lower plate cur-
rent drawn by high-mu tubes of the
6SL7-7F7 class makes the arrangement
reasonable with these tubes.

A further advantage of the Fig. 3
arrangement arises from the fact that
the high gain, close balance and sym-
metry of the first stage make introduec-
ing the feedback signal into the grid
circuit of the grounded-grid inverter
not only possible but highly desirable.
Although the feedback voltage can be
introduced into the grid circuit of the
driven tube. adequate isolation and the
volume control in this circuit involve
complexities completely avoided by
closing the loop in the grounded-grid
circuit.

The final circuit of the completed
amplifier, using a pair of 1625's (12-
volt 807°s) driven by a pair of 7F7’s in
the long-tailed cascode-pair driver
stage is shown in Fig. 4. The variations
indicated by the alternative connec-
tions (A, B and C) for the 1625 screen
grids provide pentode, Ultra-Linear®
and triode operation of the output

Parts for cascode amplifier

Resistors: 2—1,000, 2—4,700, 1—47,000, |—58,000, 2—
470,000 chms, 'y watt; 1—47,000, 1—100,000, 2—220,000
ohms, | watt; 1—100, 1—10,000 ohms, 5 watts; 1—200-
ohm 10-watt rheostat: |—50,000, 1—500,000 ohms, |—I|
megohm, potentiometers; |—I00-ohm S-watt poten-
tiometer.

Copacitors: 2—0.1 pf, 400 volts; 1—40, 1—=120 uf,
150 volts, electrolytic; 2—40-uf 350.volt electrolytics;
2—20, 3—40 pf, 450 volts, electrolytics.

TF7L(2)
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stage. The Ultra-Linear connection,
when used with certain standard types
of output transfermers (UTC types
LS-55 and -57, for example), provides
operation approximating the original
Ultra-Linear specification. The Ultra-
Linear and pentode connections used
with the UTC LS-55 have heen tested
in the circuit and a universal replace-
ment type transformer, culled from the
junkbox, was tested with triode and
pentode connections to provide a kind
of worst possible situation for evalua-
tion of the complete system.

Figs. 5, 6 indicate the effectiveness
of feedback in providing improved per-
formance from the transformers and
adequate drive and stability with the
various connections. Fig. 5 shows the
frequency response of the complete
amplifier using the replacement trans-
former. Curve A is with 0-db feedback
—0.25-volt input with triode connec-
tion; 0.12-volt input with pentode con-
nection. Curve B is taken with 10-db
feedhack—0.8-volt input and triode
connection. Curve C shows the effect
of 10-db feedback—0.4-volt input and
pentode connection. An increase in
feedback from 10 to 20 db, while in-
creasing the input voltage about three

Chokes and tronsformers: |—5-henry, 40-ma, 300.
ohm choke; |—10-henry, 200-ma, 90-ohm choke; 1—
power transformer, 750 volts ct at 200 ma, heater
windings as required; |—output transformer, univer-
sal replacement type or UTC LS—55 (or equivalent)
(primary impedance 5000 and 3,000 ohms),
Miscellansous: 2—7F7 or 85L7-GT, 2—1825, |—5T4,
1—082, 1—bX4 (optional): 1—450-volt 40-ma selenium
rectifier (4 11S-volt 40.ma units in series); |—set of
tube sockets: |—chassis.

1825(2)

ALTERNATIVE BIAS RECT

= 6.3V

KX

6.3v

Fig. 4—Diagram

6.3
)

of complete amplifier using long-tailed cascode-pair driver.

The + 450 in the power supply is equivalent to ground in the amplifier circuit,

www americanradiohistorv com
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times, changes the output character-
istics of the amplifier less than 2 db.
Table I shows the maximum output of
the amplifier with harmonic distortion
less than 1% .

Fig. 6 shows the amplifier response
using a UTC LS-55 output transform-
er. Curve A is with 0-db feedback—
0.16-volt input, Ultra-Linear connec-

— S
 TABLE | |
Output in watts[At 1% harmonic distortion)
Triode Pentode
Fre- Feedback Feedback
quency 0db todb 0db 10db
(eycles) {Watts)  [Watts)
30 Q.1 0.5 a.l 0.5
t00 | 6 | 8
1,000 3 3 3 8
10.000 3 -] 3 8

Power supply for
the amplifier.

vided by either of the connections
shown in the power supply. Compen-
sation for this additional power supply
element, however, lies in the fact that
every dc power connection to the
amplifier feeds a balanced push-pull
load. Thus, isolation filters, as well as
hum and ripple filters, can be compara-
tively simple.

—]
_ TABLE Il N
Output in watts[ At 19, harmonic distortion}
__Ultra-Linear Pentode
Fre- Feedback Feedback
| quency odb t0db 0db todb
_(cycles) {Watts} {Watts)
30 12 18 10 15
[ 100 12 I8 12 5
1,000 12 18 12 15
| 10,000 12 18 12 15

| -

Table I, amplifier using replacement transformer; Table II, amplifier using LS-55.
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Fig. 5-.—Frequency response of ampli-
fier using a replacement transformer.

| 1 l |H+'.' t 1
» || [oveeawaTTs| | |
% 00 %0 K 5 0 W
Fig. 6—Frequency response of complete
amplifier using the better transformer.

tion; 0.11-volt input, pentoede connec-
tion. Curve B is taken with 10-db
feedback—0.52-volt input with Ulira-
Linear connection. Curve C shows the
effect of 10-db feedback—0.38-volt
input and pentode connection. The
maximum output with harmonic dis-
tortion less than 1% is shown in Tahle
II. Here, an increase in feedback from
10 to 20 db, while increasing the input
voltage about three times, changes the
characteristics of the amplifier less
than 1 db.

An apparent complication of the
complete amplifier appears in the
—105-volt cathode supply required by
the driver stage. This voltage is pro-
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The complete model (a bread-pan
layout ') of the amplifier with an under-
chassis view is shown in the photos. As
may be surmised, neither the construc-
tion, layout nor wiring is eritical. The
load resistors in the plate circuits
should be matched or, as indicated in
the wiring diagram, a balance adjust-
ment should be provided. The output
cathode bias and balance network is
simple and effective, but a Williamson
type layout should do as well. The
cathode bypass capacitor is not neces-
sary, but I prefer to use it since it
reduces distortion if and when the
output tubes, for aging or other rea-
sons, depart from their original perfect
balance.

The long-tailed cascode pair provides
a noncritical solution to the problem
of getting maximum ¢uality from a
given output transformer—this is one
tail that does a bang-up job of wag-
ging the dog! END
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BALANCE OUTPUT STAGES
WITH YOUR VTVM

By JAMES P. RODGERS

REQUENTLY the owner of a hi-fi

amplifier does not own a dc am-
meter with which to balance the output
stage. A 0-100-ma meter often does
not have much use around the shop or
home unless the individual is an ex-
perimenter or ham. However, a vtvm
or small voltmeter is handy.

By inserting a 10-ohm %-watt re-
sistor across the metering position on

each tube the voltage drop can be read
on the low voltage dc¢ scale. The balance
control can then be adjusted until the
voltage reads the same for both tubes.
A dpdt switch wired as shown in the
diagram makes adjustment much eas-
ier.

Using Ohm’'s law, (I equals E/R) the
plate current can quickly be calculated.

A higher-value resistor would give a
greater needle deflection and make the
meter reading easier but would bias
the tube excessively and the reading
would be less accurate,

Using this system on my amplifier,
the tubes, 6L.6’s, balanced at 0.4 volt.
From E/R I found the plate current to
be 40 ma. END

Hi-Fi
Conversions

Avre Prof itable!

A case history that points the way
to improving sound in many good
AM radios.

®

What to Do for
Weak Video

TV author and teacher gives the
causes, symptoms and remedies for
this common TV trouble.

BOTH in the NOVEMBER
RADIO-ELECTRONICS

RADIO-ELECTRONICS
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BACKGROUND | [1J818 {31171/, JIN TAPE

APE recorders vary considerably

in inherent necise level, both elec-

trical and mechanical. In general,

the more expensive the machine
the lower the noise level. Tapes too
vary in quality, the price again being
a rough indicator, although—as in
many other things—it is not always an
infallible one.

The first step in reducing background
noise is to locate its point of entry into
the system—on the tape or in the
recording or playback circuits. Often
a slight amount of noise from each of
these produces a high overall level.

Since the noise content of tapes
varies due to grouping or clumping of
particles, tape used for a valuable
recording should be checked on a good
machine, preferably by listening to the
output with headphones. The unmodu-
lated (unrecorded) tape is run through
the machine, the volume and tone con-
trols set in the average position.

Fig. 1 shows the clumping of par-
ticles. These may have become im-
bedded in the front or the back face
of the tape and produce noise. Exces-
sive irregularity of the clumping or
large amounts of foreign matter may
increase the noise to an intolerable
level. Some foreign matter (Fig. 2)
is contributed during recording and
playback if the heads, guides, pressure
pads, etc., are allowed to accumulate
residue which later is pressed into the
tape. The remedy is to keep these
places clean with a brush.

Noise level in tapes increases with
age due to particles scuffing off the
surfaces of the tape. Excessive pres-
sure-pad tension or badly worn heads
will damage the tape through abrasion.
Examine all parts that contact the tape
regularly and renew if worn. A mag-
nifying glass of about 5X is recom-
mended for the inspection. A tape that
has become noisy due to the wear of
many playbacks can be rerecorded with

OCTOBER, 19586

By JAMES A. McROBERTS

How to spot and cure mechanical

and electrical defects

appropriate filters to minimize noise
between the pickup and the input to
the recorder.

Playback tests

If all tapes are noisy on a recorder,
including new high-quality tape, the
trouble lies in the machine. A test
with the machine on playback is the
first localization step. The recorder
should be warmed up for about 10
minutes with the transport lever on
forward but without tape in the ma-
chine. Mechanical or electrical noise
heard at this time cannot be due to the
tape, the head (due to tape pressure
against it} or the presence of the tape
in the machine. Some mechanical noise
can arise from the weight of the tape
on the turntables. Switch the transport
lever to off and then to rewind to
localize mechar ical noise further. Tilt-
ing the machine is advisable in all tests
for the same reason.

The volume control helps pinpoint
electrical noise. Noise entering before
the volume control can be localized
since it will be varied by the control.
Sometimes hum from the power supply
will be picked up and varied slightly
by the control. However, most noise
troubles prior to the velume control
come from noisy resistors in the pre-
amplifier. These should be replaced
with low-noise units. Although the
plate resistor makes the greatest noise
contribution, all other things being
equal a noisy cathode or grid resistor
may raise havoc at times.

The preamplifier tube may be noisy
and some of that noise may be due to
micrephonies. Tap the tube. The shock
mounts on the tube socket may be old
and stiff—inspect and replace. And,
of course, check the tube by substitu-
tion.

Other stages may be localized by
the grounded-grid procedure. Here the
same attention must be paid all resistors

www americanradiohistorvy com

and components in the cathode and
plate as well as grid circuits.

Following these tests we can load
a tape and play it, listening for me-
chanical noise with the volume control
turned down. We can then turn up
the velume and listen, preferably with
headphenes. Mechanical noise can be
found by inspection. Electrical noise,
if any is now discernible, results from
the addition of that on the tape te that
caused by the pickup head. The tape,
as mentioned, can be checked. The
pickup head or its connections then
remain. Attempt to reduce noise by
resoldering the joints; if this fails, try
a new head.

Another point in some typical cir-
cuits that contributes an excess of noise
is the function switch. Jumping the
contacts to close the circuit completely
will reduce the noise level if a defec-
tive contact pair is responsible. No-
noise lubricants are temporarily useful
in preventing noise on such contacts.
For a more permanent job, form the
contacts for maximum contact area
with needle-nose pliers, then apply no-
noise lubricant.

Mechanical noise results from flap-
ping belts, bent fan blades, flats on
belts and pulleys, worn bearings
and eccentric-drive rubbers. Listening
through a piece of rubber tubing helps
localize the sound to a particular area.

Recording position tfests

A similar set of tests is made with
the function switch on record. Since
the tape transport will not yield any
more noise than indicated in the play-
back tests, we are no lenger concerned
with mechanical noise. The test is
started with no tape on the machine.
The output is monitored with head-
phones. A microphone is plugged into
the input and the recording level tem-
porarily set. Then the microphone is
removed for the listening test at this
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level—excessive noise will be evident.
There may be a separate amplifier for
recording. If so, the record level con-
trol will permit a breakdown into two
components or sections that may be
separately checked hy the grounded-
grid method.

If a single amplifier is used for both
record and playback, then most of this
work will have been done previously.
The record head, if separate from the
playback head, may have become noisy
due to a dirty gap. Try cleaning it.

Improper bias level may be due to a
defective tube or components. Use a
voltmeter or whatever instrument is
specified by the manufacturer to check
the output of the bias oscillator and
the bias supplied to the head.

Noises printed on tape

Mechanical and magnetic noise
“printing” may occur on a tape due to
a defective machine and even the normal
reeling of the tape.

Tape wear may result in a wearing
off of the magnetic coating, causing
depressions in the coating like that
left by the fiber hair of Fig. 2. The
result of such mechanical abrasion is
a disturbance of the normal uniform
distribution, with a high residual noise
level. Due to the limp nature of tupe,
excessive abrasion of the back will raise
noise level,

A ridge or a depression on a capstan
will compress the tape material due to
roller pressure. Hard particles on or
deeply worn pressure pads will cause
similar tape abrasions. The abrasion
due to a fixed member will show up as
uniform streaks under magnification
of about 10 power. Ridges due to flats,
or depressions due to valleys, on a
rotating member will show up at
intervals on the tupe. A greatly exag-
gerated view of such a depression pass-
ing a head gap is shown in Fig. 3. The
active material is moved away from the
gap, producing a noise pulse. A ridge
(Fig. 4) will cause a closing of the
distance between active material and
the gap af the ridge, with a greater-
than-normal separation immediately
before and after the ridge. Some cap-
stans and rollers print a checkerboard
pattern when old—this makes noise too.
An examination of the tape under a
low-power magnifier will reveal such
troubles.

Magnetic printing often offends, but
it is not visible as is mechanieal dam-
age. Two kinds of magnetie printing
can arise as with mechanical printing—
repetitive, due to a rotating part;
constant, due to permanent magnetism.

The constant type of magnetic print-
ing results in tape magnetization with
a constant polarity which creates a
de magnetic bias. This produces noise.
The biasing is due to the tape passing
some magnetized structure. A magnet-
ized head, pressure pad, metal panel or
metal dust covers may be the otfender.
The compass needle offers a good check
for such fixed “hot” spots, The remedy
is to demagnetize with an ac coil. Do
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Fig. 2—Fiber hair
imbedded in tape.

not use a larger magnet than a small
mmagnetic compass for checking a head—
you may make things worse.

A magnetic hot spot on a capstan
roller is detected by a compass as is
illustrated by Fig. 5. A hot spot will
pull the needle to itself. The same side
of the needle will be pulled to the hot
spot even when the entire machine is
turned half-way around. This check is
necessary since any magnetic material
will deflect a compass needle, but a mag-
net will attract one end and repel the
other. Rotation will tell which is which.
Fig. 6 depicts a hot spot on a takeup
reel turntable. Such a spot will atfect
many turns of tape on a takeup reel as
it is spooled. The result is an increase
in the bias (de) at regular intervals on
the tape and produces high-noise back-
grounds at these points.

Since magnetic action records on tape,
even the record itself may eause an
effect on adjacent layers of tape on a
reel. This is called the echo effect.
Loose rereeling will help separate the
individual layers but the real cause is
recording at too high a level. High-
level recording increases the magnetic
intensity of the individual magnets.
Fig. 7 shows how one layer affects its
neighbors.

Incomplete erasure

Erasing mechanisms must erase the
old record and leave a random orienta-
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Fig. 1—Clumping
of oxtde particles.

tion of the magnetic structure. With
poor erasing, parts of the old recording
may remain to mar the new. An old,
unwanted, recorded tape may be run
through with the machine (several feet
is enough for a test) set on record, but
with microphone disconnected. The tape
is rewound and the supposedly erased
portion is played back. With the volume
control turned up full, incomplete era-
sure will be evident by the playing
(faintly perhaps) of the formmer record.

Worn tape guides may permit a
recorded tape to move vertically. In a
single-track machine little may happen;
in a dual-track machine the slippage
may permit part of the second track to
be erased while recording on the first
track. The remedy is new guides, The

DEPRESSION DUE TO RIDGE ON ROLLER
TAPE BODY

Y

COATING

GAP

Fig. 3—Depression on coated surface.

TAPE, BACKING DGE

COATING

GAP
HEAD

Fig. 4—Ridge on coated tape surface,
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Fig. 6—Hot spot on
takeup turntable.

wear may be found by inspecting the
guides,

A partial magnetic short circuit of
the crase head may still permit com-
plete erasing of the old record but will
raise the noise level. The effect is due
to the disturbance of the bias in the

FLUX LINES

NEW POLES

Fig. 7—Diagram shows how a strong
recorded signal acts as a magnet.
SHORTING PARTICLES

‘ ERASE GAP'E ‘mnwn

BIAS OSC SIG

Fig. 8—Iron-oxide scrapings in an erase
gap greatly reduce its effectiveness.

OCTOBER, [195¢%

" Fig.
- hot spot on capstan
~ roller is detected
- with pocket compass.

5— Magnetic

Fig. 8

recording part of the head.
illustrates a tvpical dual-head funetion

with the record—erase functions com-
bined in a single head. A change in
the reluctance of the erase gap will
upset the magnetic flux mingling with
the recording flux in the record gap.
Even if the erase head is entirely sep-
arate from the record head, a partial
magnetic short circuit will change the
bias to the record head. Both the bias
and the erase currents are supplied by
the same oscillator. The most comnion
cause for such a partial short is an
accumulation of iron oxide seraped off
the tape, which plugs up the gap. The
remedy is to clean the gap and to clean
it after each prolonged period of use.
Another frequent contributor to
microphonic noise is the proximity of
the microphone to the recorder, often
resting on its case. The motor vibra-
tion or the hum from the power trans-
former may cause a serious rise in the
noise level. The noise will be apparent
on some tapes hut not all. The remedy
is to keep the microphone away from
direct contact with the case or the table,
chair, etc,, on which the recorder is
placed. Also suflicient distance should
be maintained so that acousti¢ noise
such as from belts, pulleys, etc., are
not recorded. END
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VARIABLE DAMPING

PEAKER systems employing ade-

quate acoustie loading do not need
additional damping in the amplifier;
the damping i1s supplied as radiation
resistance giving useful output rather
than dissipative loading of the back
emf of the voice coil.

Variable damping can be defined as
the inverse of variable internal ampli-
tier impedance; thus a damping factor
of 4 or 16 means the internal impe-
dance of the amplifier is 1/4 or 1/16
the nominal load impedance. Since in-
ternal impedance is an accepted term
of long established meaning, it is un-
fortunate that some amplifier makers
had to clutter the terminology with new
nomenclature.

Most speakers are designed to oper-
ate out of a nearly constant voltage
source, implying a low-impedance out-
put.

Every experiment so far tried using
an amplifier with “variable damping”
feature on our own Klipschorn or
Shorthorn has shown that best results
are had by disabling the variable damp-
ing feature.

Put another way, any adjustment of
the damping other than for a reason-
ably low internal impedance of the am-
plifier has deteriorated the overall re-
sponse.

The variable damping can be dis-
abled by disconnecting or wiring around
this part of the circuit so that a simple
negative-voltage feedback system ex-
ists. giving a reasonably low internal
impedance of less than 3 or 5 ochms for
16-ohm loads. Excessive feedback re-
sulting in extremely low internal im-
pedance almost always results in insta-
bility.

How to disconnect or wire around the
variable-damping network can usually
be determined by examining the eircuit
schematic of the amplitier in question.
The amplifier manufacturer will gen-
erally be willing to give such data.
However, if such is not possible. send
the schematic diagram te Klipsech &

Associates. If feasible, the necessary
changes will be indicated. — Pau!
Klipsch

High-Fidelity Concert
Demonstration

The Symphony Society of Greater
Hartford, Conn., will present a concert
and demonstration of the meaning of
high fidelity at the Bushnell Memorial
on October 9. Fritz Mahler will direct
the 75-piece orchestra, and local audio
engineers will supervise the technical
program. The audience will be given
the opportunity to compare “live” mu-
sic with high-fidelity recordings. The
event is sponsored by Gray Research &
Development Co., Manchester, Conn,
manufacturer of high-fidelity equip-
ment, and the Audio Workshop, a retail
high-fidelity dealer of West Hartford.
Protits will be donated to the Hartford
Symphony Orchestra.
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LOUDSPEAKER

The bridge in permanent form; R2 and R3 leads are
brought out te barrier strip for ohmmeter measurements.

HE constructor of high-fidelity
and sound-reproducing systems
must know the electrical imped-

ance of the loudspeaker he intends
to use with his audio amplifier. This
is no problem in itself as the speaker
manufacturer will state the impedance
of each speaker. This is known as the
rated impedance and is assigned by
the manufacturer as a nominal value
for certain amplifier loading and power
considerations. This impedance may be
expressed simply by Ohm’s law as
applied to ac; that is, Z=E/I, where
Z is the impedance, E the voltage across
the voice coil and I the current flow-
ing through the voice coil.

The nominal value of the rated
impedance is generally the speaker
impedance at 400 cycles, usually the
minimum impedance above the bass
resonant frequency. However, this
value will vary with frequency. For
moving-coil, direct-radiator speakers,
the type considered in this article, the
impedance is usually fairly constant in
the range from about 200-600 cycles.
At the bass resonant frequency the
impedance rises to a peak. Below that

5 swng

Fig. 1—Vtvm compares voltages devel-
oped across loudspeaker and resistor.
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impedance drops, approaching the voice
coil resistance as the frequency is
decreased. Above about 600 cycles, the
impedance rises with increasing fre-
quency.

The hi-fi experimenter may not be
satisfied just to know the rated imped-
ance of a speaker. He may wish to learn
something of its impedance character-
istics existing when using a certain
enclosure and when the system is oper-
ating in various parts of his home, as
well as to determine impedance varia-
tions with changing frequency.

A simple method of determining loud-
speaker impedance is shown in Fig. 1.
The impedance may be measured at
the rated frequency, say 400 cycles, or
any other frequency available from the
audio oscillator, With switch S1 closed
and S2 set to SPKR, the output of the
oscillator is adjusted to give some suit-
able voltage across the speaker voice
coil as indicated on the voltmeter. The
value of this voltage is unimportant
so long as it does not damage the
speaker-—1 to 2 volts is usually satis-
factory. Resistor R1 is then varied
and S2 alternately thrown from SPKR
to R until the same voltage is read on
the meter with 82 in either position.

When the voltages are equal, the
resistance of R1 is approximately equal
to the speaker impedance at the audio
oscillator frequency. The resistance of
R1l—therefore, the speaker impedance
—may be found simply by reading the
value with an ochmmeter. If the vtvm is
a volt-ohmmeter instrument, it is neces-
sary only to open S1, throw S2 to R
and set the vtvm to read ohms. The
above method gives us Z, the imped-
ance of the speaker.

Suppose now we want to analyze
conditions further and learn something
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Impedance Measurements

Stmple bridge circust
and oscillator check

through audio range

By HAROLD REED

about the resistive and reactive com-
ponents comprising Z and also to make
measurements under actual operating
conditions of the speaker with various
input powers.

A simple bridge circuit may be
employed for this purpose. The Max-
well bridge (Fig. 2) is preferable as
it is most suitable for inductance meas-
urements of coils with a Q of 10 or
less. The conventional type of Maxwell

Fig. 3-—Diagram of Maxwell bridge re-
drawn, for testing speaker impedance.

RADIOC-ELECTRONICS
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RESISTORS IN
PARALLEL

bridge shown in Fig. 2 is redrawn in
Fig. 3 for clarification. An excellent
article for study and construction of
a combination inductance bridge is
given in the C-D Capacitor'.

In the usual completely constructed,
calibrated bridge for general-purpose
measurements, ratio arm R1 consists
of a number of fixed resistors indivi-
dually switched into the circuit as
required to cover a wide range of meas-
urements. For a specific application,
such as when making speaker imped-
ance measurements, a single resistor
will suffice.

The wunknown quantity L. is the
speaker voice coil inductance, unknown
quantity R. is the resistive component
of the speaker. Variable resistor R2
balances the bridge for the inductance
component and variable resistor R3
balances it for the resistance compo-
nent. When the bridge is balanced for
both inductance and resistance, a null
is obtained; that is, a minimum signal
is heard in the headphones or a mini-
mum indication is observed on the sen-
sitive ac voltmeter. This is true because,
when the bridge is balanced, there is
no potential difference between the
detector terminals and, therefore, no
current flows through the detector.

A circuit of a bridge for measuring
speaker voice coil impedance is shown
in Fig. 4. Resistor R1 should be of the
carbon (noninductive) type. Impedance
can be measured with the speaker oper-
ating at any power. One consideration
not of great concern in the usual gen-
eral-purpose bridge is the power rating
of R1. In the circuit of Fig. 4 current
flowing through the voice coil also flows
through R1. Wattage rating of this
resistor is determined by the greatest
power at which the speaker is meas-
ured.
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Experimental
bridge setup,

i e b b Ll

With the speaker connected to the L.,
R, terminals, the af signal is applied
to the bridge from the oscillator. The
oscillator output is adjusted to obtain
the desired voltage across the voice
coil. Resistors R2 and R3 are then
varied to balance the bridge, that is,
to obtain minimum signal across the
null detector. Carefully and alternately
adjust these controls until the setting
of each one is unchanged with further
adjustment of the other.

When the null is obtained, if the
bridge is calibrated, R2 and R3 may be
read direetly from the dials or from a
chart. If the bridge is not calibrated
R2 and R3 must be measured. The
unknown inductance L. of the speaker
is Lx—=R1X R2 X C; the unknown resist-
ance component is R.=R1(R2/R3),
where R1, R2 and R3 are in ohms, C
in farads and L. in henries. Then, the
inductive reactance is X, =2wfL, where
X1 is in ohms, 2+ is 6.28, £ the fre-
quency at which the test was made and
L the inductance in henries as found

above. Impedance Z is Z—= VR +X.%
It can be seen that the resistive com-
ponent R is the predominant factor.

Fig. 5 shows a reactive and resistive
curve plotted from results obtained in
the manner just described when testing
an inexpensive 8-inch speaker. Notice
the peak at the bass resonant frequency
of 200 cycles and the continual rise of
the curve with increasing frequency.
The enclosure and baffle dimensions
were not optimum for the speaker.

In making speaker impedance meas-
urements place the speaker several feet
from any objects. It should face away
from the experimenter as any move-
ment in front of the speaker cone will
produce variations in the null point of
the bridge and, therefore, inaccurate
results. Also, large signal voltages from

www americanradiohistorv com

the oscillator should not be applied to
the bridge without the speaker con-
nected as controls R2 and R3 may be
damaged. END

1“Combination Inductance Bridge.™ The D
Capacitor. Vol. 20, No. 4, April. 1955,

SPAR TO BE MEASURED

Fig. 4—Bridge circuit and values.

Parts for Fig. 4 bridge

Ri—| ohm, carbon (wattage rating dependent on
power fed to speaker}

R2—10,000-0hm pot.

R3—1.000-ohm pot.

Cl=0.) pf

Phones or sentitive ac voltmater

Chassis or cabinet

Binding posts (6)

Terminal or mounting strips

Tuning dials (2) for R2 and R3
9 | - 1]
s H— SN
1 7 L L i’

u = | ol r P
3|‘§___': = T ‘_,:f"._._" 3%
21:.. | } .-.f ——2
W g1 ] B |
‘:*—Irl —h Ju"' . H
5 100 - [T 3

500
FREQ =-

Fig. 5—Typical reactance-resistance
graph made from Fig. 4 circuit.
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FEEDBACK FROM THE VOICE COIL

By NORMAN H. CROWHURST

An apporz‘zmiz‘y

for low-cost

high fidelity

VER since feedback was used to
improve amplifier performance an
ultimate possibility has intrigued
audio enthusiasts—that of feeding

back from the loudspeaker to eliminate
some of the distortion produced by this
unit.

Some have tried placing a microphone
in front of the loudspeaker and feeding
the microphone output back to the
amplifier input in an endeavor to im-
prove the overall frequency response.
Unfortunately, the acoustic delay time
between the loudspeaker diaphragm
and the microphone prevents any appre-
ciable degree of feedback—this system
cannot work. However, the idea of
using a motion-sensing coil on the
loudspeaker diaphragm has often been
toyed with as a means of providing
overall feedback.

Probably many experimenters have
worked on this idea, but putting a
second voice coil on a loudspeaker
diaphragm is really a professional job
and this system becomes possible for
the average individual only when loud-
speaker manufacturers supply units
with more than one voice coil.

Recently I was going over the stack
of brochures acquired at the last audio
show and came across some in which
loudspeaker manufacturers were adver-
tising units with so-called universal
voice coils. These coils have a double
winding which can be connected in
series to give 16 ochms impedance or in
parallel to give 4 ohms; using just one
section will give the intermediate value
of 8 ohms.

1 remembered having seen the unit
but at the time it struck me that it
was just a device for the convenience
of loudspeaker manufacturers and
jobbers—to save them the bother of

Fig. 1—Coil connections of *“‘universal”
voice ¢oil for 4-, B- and 16-ohms.

418

Experimental setup for voice

winding voice coils to three impedances
and carrying three items instead of one
in stock for each size. Now it suddenly
occurred to me that here was something
that could be applied in quite a dif-
ferent way! 1 promptly acquired a
Stentorian 1012, a unit of this type,
and set to work to see what can be
done.

The amplifier I chose to try it with
is a typical 25-watt job using an Ultra-
Linear output with 6L6's and providing
output taps at 8 and 16 ohms; the
normal feedback is connected from the
latter tap. The first thing to do, of
course, was to connect the arrangement
under normal conditions and make sure
everything was working properly.

The first attempt

Having checked this, I set about to
try changing over the feedback to take

OUTAUT TRANS
IST STAGE. PR SEC
8ABA4 [
L on
ot 36
(X3 8¢
|

o
St

Fig. 2—Orniginal feedback connection.
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cotl feedhack.

it from the second coil instead of the
active voice coil. From the directions
for connecting the voice coil, I deduced
that the internal arrangement of the
twin voice coils was as shown in Fig. 1.
Using terminals A and D for the driv-
ing coil, I decided to use terminals B
and C for the pickup coil. If 1 con-
nected C and D together for the ground
side, the output from terminal B would
probably be in the same phase as the
driving voltage fed to terminal A.
This eventually proved quite correct.
The schematic of my amplifier showed
that the 39,000-ohm feedback resistor,
connected from the 16-ohm tap (Fig. 2)
to the cathode of the first stage, was
shunted by a 50-puf capacitor. My first
step was to open-circuit this capacitor

la3

tn
our LOAT

Fig. 3>—Experimental test setup. The
amplifier gain control iz turned up.
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to find out whether it was needed to

make the amplifier stable. Later I
checked its exact function in move
detail, but this particular amplifier

proved to be stable without the capac-
itor connected and whether the loud-
speuker was connected or not.

As the feedback resistor was 39,000
ohms from the 16-ochm tap, I deducea
that the same feedback voltage could
be derived from the 8-ohm tap by using
about 27,000 ohms. So my next step was
to disconnect the feedback through the
39,000-ohm resistor and connect a new
feedback loop, from terminal B of the
loudspeaker, through a 27,000-ohm
resistor. I found that the new feedback
did not muke as much ditference in
the gain of the amplifier as the original
feedback. The gain was practically the
same as jt was with no feedback, when
the 39,000-ohm resistor was removed
from the 16-ohm tap.

I realized that 1 could have expected
this had I stopped to think of loud-
speaker efficiency. Most of the power
delivered to the 8-ohm driving coil is
expended in the resistance of the coil

{—Connections are made diredly
to scope plates through capacitors,

Fig.

and only a relatively small fraction is
used to drive the diaphragni. Because
of this, I would get only approximately
a similar fraction across my pickup
coil. This means I need a correspond-
ingly lower resistance in the feedback
to get the desired results.

So the next step was to try values
lower than 27,000 ohms. I had not gone
very far when the amplifier became
unstable at some ultrasonic frequency
50 I decided it was high time to get an
oscillator and scope and find out exactly
what was happening.

Restoring the amplifier to its original
condition, I connected the scope as
shown in Fig. 3 to determine the re-
sponse and phase characteristics of the
amplifier with and without the feedback
capacitor. I found I had te connect
directly to the scope plates, as shown
in Fig. 4, to get reliable phase patterns
above 20 ke. Removal of the feedback
capacitor resulted in a peak of 12 db
with a phase shift of 90° at 36.5 kec.
The 12 db was obtained by setting the
input to the same voltage on the vtvm

OCTOBER, 1956

at 1 and at 36.5 ke, where the output
was four times the output at 1 ke. The
90° phase shift was shown by the
sloping line (Fig. 5-a) at 1 ke, changing
to a high vertical ellipse (Fig. 5-b).

Putting an 8-ohm lead on the output
dropped the peak to 6 db with 90°¢
phase shift, at a frequency of 33.5 ke
(Fig. 5-¢, d). So my next move was to
try and “hold down” the amplifier so

/ s ()

a 6 i 4
Fig. 5—Traces obtained under tests:

a, 1 ke—=no load: b, 36.5 ke—no load; c.
1 ke—8-ohm load; d, 33.5 ke—8-ohm load.

I could play around with the amount
of feedback without the amplifier taking
off' at this ultrasonic frequency. Some
experimenting showed that connecting
a .0025-uf capacitor from the plate of
the first stage to ground resulted in
a condition where the response, with
the 39.000-ohm feedback resistor con-
nected, was flat over the audio range
and showed a phase shift of 90° and
3.5 dh at 175 ke without a load
connected and of 90° with —2.5 db at
16 ke with the 8-ohm load connected.

Try aqain

With this capacitor I reconnected
the pickup voice coil and proceeded to
cut down the feedback resistance (Fig.
6). When I got down to 12,000 ohms,
from the original 27,000, I noticed that
the amplifier was unstable at about 2
cycles. This was not audible; in fact
it hardly moved the diaphragm, but I
noted the spot on the oscilloscope screen
going gently up and down at this fre-
quency. A de¢ voltmeter in the plate
circuit of the early stuges showed by
its vigorous swinging that the amplifier
was oscillating at this frequency almost
to saturation. The poorness of the out-
put transformer was losing available
output so that relatively little power
appeared on its secondary.

6AB4 23 ro 0

SR ouwr s A
[ ry 5PN
B VOICE COIL

OFFERENT VALULS TRED H:RI(.SEE TEXD

Fig. 6—Changing feedback values using
voice coil feedback arrangement.

However, signals passed through the
amplifier under this condition were
severely Z2-cycle modulated. To cure
this I tried changing various coupling
capacitors and found that the capacitor
from the plate of the first stage to the
grid of the second was most convenient,
as well as the one that had most effect.
The original value was 0.25 uaf. Using
smaller values raised the oscillation
frequency and made it more intense.
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Eventually a 1-gf unit was found to
prevent oscillation completely and make
the amplifier stable, so this capacitor
was permanently changed to 1 uf. This
did not atfect the performance of the
amplifier when connected back to its
normal arrangement.

Now [ found that connecting this
feedback arrangement gave me approx-
hmately 14 db of feedback, whereas the
original arrangement had a little more
than 20 db. Both listening to program
material and checking with the oscil-
lator showed that this arrangement
was deficient in frequencies above 1,000
cycles. However, below 1,000 cycles
things looked very hopeful: the output
voltage stayed closer in phase with the
input voltage as the frequency was
swept through the resonant region.
This was indicated by the fact that the
line on the screen did not open out into
such a wide loop as occurred with the
normal operation. Also, the output took
a dip at frequencies where resonance
made the loudspeaker more eflicient.
As a result, when frequency was varied
the output sounded more constant,
although the output voltage showed a
dip where previously there had been
audible peaks in the response. This
seemed very promising. The next step
was to retrieve the lost highs.

Remember that the average loud-
speaker impedance characteristic shows
a rise above 2 ke, indicating that the
reactance of the voice coil inductance
is becoming comparable with its resist-
ance at this frequency. As the two voice
coils on this loudspeaker arve bifilar-
wound, the mutual inductance between
them is approximately the same as the
self-inductance of each coil individually.
Although the coil is basically air-cored,
the proximity of iron in the magnet
boosts the inductance somewhat. This
means that the electrical coupling be-
tween the voice coils begins to approach
10095 at frequencies in the region of
2 ke and is getting pretty close to 100%
coupling above about 5 ke.

This explained my high loss. Begin-
ning at about 1 k¢ and reaching an
ultimate in the region of 5 ke, the feed-
back was reverting to the original
arrangement. Using the much lower
feedback resistor means that, up in this
region, I had about 8 db more feedback
than in the normal operating condition;
in the region below 1,000 cycles I still
had about 6 db less than the original
amount of feedback due to loudspeaker
inefficiency—a differential of about 14
db. a serious loss. At the same time I

LI | =]
'& L

08 _| A f
5 1},

of LI SUI

.o
20°v 100

500 IKC 5 10 %0 100
FREQ
Fig. 7—Response of Fig. 6 arrange-

ment. Solid line is response across voice
coil AD; dashed line response across
coil BC.
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noticed I had a high peak up in the
region of 35 ke.

My frequency response at this stuge
looked somewhat as shown at Fig. 7.
To get satisfactory results 1 had to
bring the high frequencies up level
with the response below 1,000 cycles
and ecliminate the peak at 35 ke.

Final success
The ecircuit of Fig. 8 was designed
to do this. It proves to be fairly easy

6AB4 | TONEXT
STAGE
70K
OUTPUT TRANS
R
B4 PR) SEC o
8a A
5[ s soxp
YOICE
B+ oL
12K 3

Fig. 8—Final feedback arrangement.

to set up according to the requirements
of individual cenditions. The .0025-pf
capacitor from plate to ground was
removed and the capacitor and resistor
across the cathode resistor of the first
stage effectively reduce feedback in the
region where the mutual inductance
tends to bring it up, by approaching
1007% coupling.

Choice of the right capacitor value
puts the response slope in the right
place to neutralize the downward slope
caused by the mutual inductance of the
voice coil.

Using a resistor either larger or
smaller than the optimum value results
in a tendency to peak at an ultrasonic
frequency.

This in fact proves to be the limiting
factor to the amount of feedback that
can be used. With this arrangement 220
ohms in parallel with a ecathode resistor
of 1.600 ohms is about the right value
to level up the high-frequency response
with that helow 1,000 cycles. Then
12,000 ohms is the lowest resistance
that can be used in the feedback cir-
cuit without preducing a tendency to
peak up in the 35-ke region.

86AB4 IO NEXT

¢ STAGE
270m
f OQUTPUT TRANS
8+ PRI SEC 16a
= -0

<
LK ¢
'D

Fig. 9—Switching setup for A-B tests
of normal and voice coil feed-back.

I still have some 6 db less overall
feedbaek than with the original
arrangement, as determined by the fact
that the average output voltage over

50

the frequency response is this much
higher for the same input voltage. But
a sweep with the oscillator shows very
convincingly that the major resonances
of the loudspeaker have been much
more etfectively removed by this method
than had been apparent with the damp-
ing factor of 12 applied by the amplifier
under its normal connection.

Listening comparisons

To muake sure just what 1 had
achieved, | arranged to make some
A-B listening tests. I found a dpdt
switch and connected it as shown in
Fig. 9. I was thus able to switch quick-
ly from the original method of operation
to the new c¢irecuit. As there was a
change of about 6 to 8 db in the level,
I also had to adjust the gain control
quickly to compensate for this.

Careful listening showed that I had
achieved much better fidelity by using
this voice coil feedback. The low fre-
quencies were completely uncolored
(after, of course, the speaker had heen
mounted back in its cabinet) and a
tendency of the low frequencies—
particularly plucked string bass—to
intermodulate with higher frequencies
in the same orchestra was considerably
reduced.

From observing the loudspeaker dia-
phragm while music was being playved
I would estimate that the efective
damping of the loudspeaker was con-

siderably improved. The diaphragm did
not seem to vibrate so far each time
the string bass was plucked, and the
sound was more natural. This wauas
achieved with actually less feedback in
this frequeney range than with the
original circuit.

So don't be deceived into thinking
that because this arrangement cannot
use such a large amount of feedback as
is normally applied over the amplifier
itself, it cannot be so effective. Because
this feedback is tightly coupled to the
acoustic movement of the diaphragm
itself, instead of being separated by
the inefficiency of the loudspeaker,
better damping is possible than can
satisfactorily be achieved just by the
use of an amplifier, even with a very
high damping factor.

Conclusions

When I started to experiment I had
certain misgivings about the potential
of this new arrangement and went into
it with the idea of finding out just what
it would achieve. However, after pro-
ducing a satisfactory working arrange-
ment, [ have made the connection
permanent and am satisfied that this
produces the nearest approach to low-
cost high fidelity that can be achieved
with a single loudspeaker unit,

Another advantage I found. This
arrangement is less critical of speaker
placement in the room. END

2-Channel Amplifier

ANY of the high-quality Euro-

pean radios and phonograph re-
producing systems have separate out-
put circuits for high and low frequen-
cies. Home designers and constructors
are following this same trend in their
equipment. The diagram shows a sim-
ple 2-channel amplifier described in
Radio Ielletin (Holland). The unit is
designed for use with tuners and high-
out-put phonograph cartridges.

The high-frequency channel delivers
about 4 watts and the low-frequency
circuit about 6. Series resistors at the
lower end of the veolume controls pre-
vent either chunnel from being com-

HFREQ LEVEL
74

VOL CONT

NPUT
500K

pletely cut off. The response of the low-
frequency channel can be varied within
limits by the feedback type tone con-
trol.

The cathode resistor in the low-fre-
quency output stage may consist of two
270-ohm %-watt resistors in parallel.
The power supply should deliver 250
volts at 120 ma or more.

You can purchase the EL84 from
many jobbers and most suppliers han-
dling European equipment or from Am-
perex Electronie Corp., 230 Duffy Ave.,
Hicksville, N. Y., North American Phil-
ips, 100 E. 42nd St., New York City, or

International Electronics Corp., 81
Spring St., New York City.
EL84 17 II
TWEETER
205K
Toes §" WOOFER
001~ $500K
002
TONE CONT 4 ¥
135n
250v
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VENETIAN BLIND TV iater-

ference is eliminated hy a filter which fits
on the picture-tuhe socket. According to
Jerrold Electronics, who make the filter,
its operation is hased on the fact that TV
information is largely on harmonics of
15,750 cveles, whereas venetian-blind inter-
ference is on 10 or 20 ke, due ta the
“offset” of stations on the same control.
So o 10- and 20-kc filter takes out the
interference without noticeahle impairment
of the picture.

oo 50

TLTIU. universal chassis for 21- or 24-inch ses with
uhf and automatic touch tuning. The traditional chassis
is turned over and parts installed as shown abovi:. Con-
trols, ete., are mounted on aprons projecting up instead
of down, Three cutaways on the chassis bottom expose
the underside of printed-circuit boards for service. A
narrow-bhlade serewdriver is inserted in the hollow con-
trol shafts to adjust secondary controls. This plus other
features permit the service technician to make all : econd-

ary adjustments from the front.

OCTOBER, 195%

HEART SOUNDS e recorded clearly

and safely with these smallest microphones,
ceramic {barium titanate) phonocatheters which
are inserted direetly into the heart through o
vein. The ceramic units are % inch long and
from .038 to .08 inch in diameter. They were
developed by Drs. Wallace and Brown of the
U. S. Naval Air Development Center, Johns-
ville, Pa., and Dr. Deitz, Philadelphia General
Hospital.

OLD MEETS NEW
in this three-speaker radio-
phonograph. The Fiberglas
horn contains a tweeter, and
there are two 6 x Y-inch
speakers at the sides of the
cahinet. Duct loading and a
special hass amplifier tuhe
compensate for the lack of
speaker enclosure, with sur-
prisinglv  good results. A
four-speed  record  changer
(including 1634 rpm) and an
illuminated-dial radio com-
plete the cquipment. The
tuning dial is the crank!
The Graf-0-Nola is made by
Guild Radio & TV, manu-
facturers of the Country
Belle “rural-telephone cabi-
net” radio receiver.

|

e

AN UPSET i 1V design is this Phileo  chassis % =

BETTER UNDERSTANDING with a form ol
three-dimensional hearing is the objective of this new Telex
headset. A time delay of 1 millisecond between cars results in
30% better intelligibilitv, according to thc manufacturer. The
delav is produced by bringing the signal to one earpicce, then
using a hollow tube between it and the other. The tube, which
is also the headband, acts as the acoustic delay fine. The sct is
designed to be worn for long periods of time and will be useful
to sccretaries, switchhoard eperators and radio and TV monitors.

51
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HE possibilities of the transistor
in transmitter applications have
barely been explored. There are
several good reasons for this, the
nost important being that, as the fre-

quency capabilities of commercially
available transistors are being im-
proved, their power-handling capabil-
ities sutfer proportionally. Thus, al-
though transistors are available that
operate reliably to 5 or 6 mc and be-
yond, their very small power output
has limited their application to rf and
if receiver circuitry.

Judging from the amazing progress
made in the past year or two in tran-
sistor development, units with reason-
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flea-power

Minzature unit tunes

Sfrom 000 ke—5.1 mc,
vering 160- and 80-meter

ham bands

Internal view of
transmitter. I’hoto
shows battery po-
larity accidentally
reversed — connect
battery as shown.

ably good power capabilities will soon
be available for use throughout the rf
spectrum. The midget unit deseribed in
this article was built to familiarize my-
self with the use of transistors in trans-
mitter applications.

Using a Miller 2020 oscillator coil,
this flea-power transmitter tunes over
a very broad frequency range which
varies slightly from transistor to tran-
sistor but has averaged 600 ke to 5.1
niec. The transmitter covers both the
160- and 80-meter ham bands as well
as the standard broadcast band, where
it can be used for “broadcasting”
through the home radio. Its range with
no external antenna is limited to about

www americanradiohistorvy com

TRANSISTOR
TRANSMITTER

By JOSEPH CIIERNOF

50 feet, which conforms to FCC regula-
tions on this usage.

This unit (Fig. 1) represents a
great simplification of several earlier
models. The original plan was to use
one transistor as rf oscillator and a
second as modulator. However, it was
found that a crystal microphone would
provide sufficient modulation voltage
when coupled directly to the base ele-
ment of the transistor oscillator, thus
eliminating one transistor. Coupling the
modulating voltage directly to the base,
roughly analogous to control-grid modu-
lation using vacuum tubes, results in
surprisingly good fidelity. The ecrystal
microphone has very little loading effect
on the oscillator, although the micro-
phone cable was shielded to prevent
any hand-capacitance detuning effects.

The transistor is a Sylvania 2N94A
n-p-n unit especially designed for 1f
applications. The lower-priced tran-
sistors, such as the CK722 and 2N107,
will oscillate fairly well in this type
circuit at frequencies up to about 1.5
me but only a few selected units will
oscillate above that.

Oscillator coil L1 is a two-winding
tapped unit and provides the proper
voltage and phase relationships to sus-
tain oscillation. Feedback energy is
coupled from the collector cutput cir-
cuit to the base via C2. Resistors R1

|

L

r.-'_‘-
E,
£

+

————— e =

o—
S ON 15V

Fig. 1—Transistor transmitter diagram.

Parts for flea-power transmitter

R1—=540,000 ohms, 1/, watt; R2—4,700 ohms, '/, watt;
Cl—.022 pf, 200 volts; C2—250 uuf, 200 volts, ce-
ramic; C3—0.1 uf, 200 volts; Cé—I[0-365 uuf, vari-
able ([Lafayette MS-2I§ or equivalent); YI—ZN94A
transistor; Batt 1—I5-volt miniature B battery (Ever-
eady 41| or equivalent; Sl—spst toggle switch; Li—
osciYIa'or coil, Miller 2020 or Lafayette MS-145;
transistor socket; battery holder; standoff insulators
(2); microphone jack; microphone, crystal (Latayette
MS-108 or equivalent); cabinet, approximately 4 x
2144 x 1% inches; antenna,

RADIOC-ELECTRONICS
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and R2 supply two separate kinds of
operating bias to the oscillator tran-
sistor. This helps circuit stability by
minimizing the effects of the normally
large variation in transistor character-
istics. R2 is bypassed for rf by C3.
L1 can be tuned by an adjustable ferrite
core which allows a coarse adjustment
of the oscillator frequency range. Fine-
tuning capacitor C4 is a 10-365-uuf
miniaturized unit. A standard-size
capacitor would work just as well but
wastes considerable space.

Energy from the oscillator is trans-
ferred to the antenna via a link wind-
ing on L1. The entire unit is powered
by a miniature 15-volt battery, an
Eveready No. 11. The transmitter
draws less than 1 ma so battery life
should be extremely good. For portable |
use on the ham bands, a 4-foot whip |
antenna was fabricated from a length
of l4-inch brass welding rod. Using
this antenna, the unit operated satis-
factorily at ranges up to % mile. Some-
what better results were obtained with
fixed-station operation using a more
efficient antenna.

The transmitter is housed in a 4 x
214 x 15-.inch box and the whip an-
tenna is supported at its base by two
miniature standoff insulators as shown
in the photographs. The 2N94A is
mounted in a transistor socket to min-
imize the danger of damaging the unit
during soldering and to facilitate tran-

'“HH (SIDES ARE SHOWN PARTIALLY BENT
OUT FOR CLARI"Y) \

T
F{E‘:%;v:ml
5”@"‘" 2% _n;a_ T— = .-_)'
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| &
1|
A— ---’
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Fig. 2—Rear pictorial view of unit.

sistor replacement. The battery is
mounted in a miniature battery holder
for the same reason. No special con-
struction details are necessary other
than the use of shielded mike cable.
As always, it helps to keep all leads as
short as possible. A pictorial layout of
the transistor transmitter is shown in
Fig. 2.

In addition to the applications men-
tioned, this unit would make an excel-
lent rf signal generator over its operat-
ing range. For this use it would be
advisable to add a second transistor as |
audio oscillator to provide a modulated
rf output signal. END
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CONELRAD-a report

HE first nationwide Conelrad test,

July 20, 1956, produced some unex-
pected results. At the time of writing,
no official summary was available. A
series of tests organized by Rabio-
ELECTRONICS author Sol Prensky—who
is preparing a complete report on the
alert—turned up some useful facts.

The results of the informal tests are
given bzlow. Point A was on the eighth
floor of a steel building in Brooklyn,
monitored by Leonard D’Airo, an as-
sociate of Prensky who has constructed
several transistor receivers; point B
was a steel building in Manhattan, also
on the eighth floor. Point C was the
home of Fred Shunaman, managing
editor of this magazine, roughly 25

strengths vastly different; antenna fa-
cilities were widely different; attention
to sets varied (one monitor was oper-
ating four receivers simultaneously
while another was listening on only
two).

There is still some difference of
opinion as to the meaning of these re-
sults, but a few points stand out:

1. An outside antenna is a decisive
feature. The least sensitive set—the
Heathkit crystal receiver—and a sensi
tive communications rig-—the S.:40—
were both 1009 intelligible, presumably
due to their good outside antennas. The
same was true of the Lafayette kit
which had been modified to become a
regenerative receiver.

CONELRAD TEST INTELLIGIBILITY

Type of
__Equipment _ Point A Point B Point C Paint D
| Commercial {Knight) {RCA) I (Westinghouse) | (Grundig long-
batte-y ' distance iype‘i
portable |75%, satisfactory 68%, satisfactory 75%, safisfactory| 85%, satisfactory
receivers | (Note 1) Note __{Note 1} (Note 2)
Commercial (Regency TR-1} | (Zenith Royal {Zenith Royal
transistor 100%, satisfac- 500) 500)
portables tory with con- |85, satisfactory 50%, satisfactory
tinual retuning |with occasional with cons‘ant
reorienting returning and
orienting
{Notes 1, 2)
Home- (D*Airo  Super) {Modified (D'Airo  Super) |
constructed Satisfactory Lafayette K:68) Not satisfactory
transistor with 25-foot Satisfactory as used without
receivers antenna and with outdoor antenna or
reorienting antenna reorienting o 3
Hallicrafters Used at Point C, with outside TV antenna. 1009, satisfactory.
S-40
Heathkit (No amplification.) Used at Point C, on outside antenna 100 feet long.
crystal set 100%, satisfactory.

Note |. Remainder too weak without reorienting or slight retumin
Mote 2. Remainder bothered by interference from other clusters

able with retuning.

miles from New York City. Point D was
the home of our technical editor Bob
Scott, approximately 50 miles from
Manhattan. The results of the tests are
by no means to be taken as an indica-
tion of the relative performance capa-
bility of the receivers, for three rea-
sons: The distances made signal

SALERNO

or both.
nets) but read.

2, Extreme sensitivity may not be
needed. There is danger of picking up
interference from adjacent nets.

3. Sets should be reasonably broad-
tuning and nondirectional. Where good
results were had with the portables,
it was at the expense of continual re-
orientation and retuning.

First side tuning—then top tuning! Now THIS!!

www americanradiohistorvy com
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TRANSISTOR RAD'OS :

Part V—Motorela 56T7, CBS-Columbia
TR-200 and Sentinel 309-P

By I. QUEEN

EDITORIAL ASSOCIATE

NE of the surest proofs that

the transistor radio has estab-

lished itself thoroughly is the

fact that the best-known and
largest companies—who are sometimes
rather conservative — have presented
transistor models. The products of three
of these firms are described in this
installment. Note well that one of these
is a table-model radic. Some manufac-
turers have designed models that can
be used as portables or home sets. One
has even built a portable which can be
set on a special base with a larger
speaker, making it a table set with
better output equipment than it could
have as a portable. But the CBS-
Columbia is — as far as I know — the
first true table-model portable.

Motorola 556T!

This is a five-transistor receiver with
a plated-circuit chassis. The power
supply is a 9-volt battery, which may
be either standard or mercury type.
All transistors, except the output stage,
are n-p-n types. The voltages listed in
the diagram (Fig. 1) are measured
with a vtvym with no signal input and
with volume control set at maximum
and are from the point indicated to
ground.

The first stage is a conventional
converter. Its base is only slightly more
positive than its emitter, since the

transistor is biased for detection. L1 is
loop and secondary. L2
coil

the pickup

is the oscillator with coupling

3

>

322!\

= >
L
5009

b1

' d
?mu

2NI146 or 2N147°
ST IF AMPL

between emitter and collector windings,
The emitter coil is tuned, the collector
winding acting as a tickler.

Single-tuned transformers are used
in the if stages. Each base is fed from
a voltage divider. A capacitor bypasses
the if signal from the secondary wind-
ing directly to each emitter. Each
emitter and collector return includes
a decoupling resistor and capacitor.

The second if stage feeds a detector
(V4) which also supplies ave. This
stage is biased nearly to cutoff (almost
zero bias) by a small resistance R3, and
a much larger one, R4. Therefore the
current through V4 increases with sig-
nal input. In other words, each negative
half-cycle of signal is almost entirely
lost for it drives the base more nega-
tive than the emitter and blocks the
transistor. The positive half-cycle drives
V4 to conduction in accordance with
its amplitude.

Electrons flowing into the emitter of
V4 must first flow from ground into
R1, R2. Therefore the emitters of both
if amplifiers are driven positive by this
current. The greater the signal, the
greater the bias at each emitter. This
avce action reduces sensitivity in propor-
tion to signal input.

An interesting circuit couples the
detector to the output stage. The out-
put load for V4 is a portion of the
volume control R5. Current from the
transistor must flow through this resis-
tor to return to the positive terminal
of the battery. It sets up a ncgative

voltage drop to bias the base of V5.
This makes a p-n-p transistor neces-
sary in the output stage.

Bias for the output stage depends
upon the setting of the volume control.
When it is set for maximum (all the
way to the right), the drop across R5
is relatively large and maximum bias
for V5 is available. C charges to some
average value of voltage to bias the
final transistor. When the control is
adjusted to minimum, the voltage on
C is very low and the gain of V5 small.

CBS-Columbia

This company puts out a pocket
Power Mite set (model 250) and a
home model Porta-Console (TR 260).
The smaller set has 50-mw output and
weighs 15 ounces, less battery. The
home model puts out over 250 mw and
weighs 12% pounds. See Fig. 2.

The high-frequency section uses three
n-p-n transistors. Three p-n-p units are
in the audio stages. The converter is
conventional but note that the first if
transformer is double-tuned for greater
efficiency. Note also diode D1 between
T1 and T2. The potential difference
between its anode and cathode will
determine whether D1 will conduct,
and how much. Since V2 is biased for

@USE 2NI46°5 N 1ST & 24D IF STAGES OR ZNI4T IN IST & 2148 IN 2N

2NI146 or 2NI45* R35 354
T2 20 IF AMPL T 0ET,AVC, A7 PR AuPL e
V2 8 3 3dn 12an VD 4n | \ v s
8.7V 3i34n A; 8.7v 3I34Aﬂ n| 8 23V 354 o T
SRS | 2 ”g,—@w
D 7%
Il g5 1k c 25 [V BLK
“““ =y —
o4L il MvoL 1200 WHT
B N - {
+ :-17 .+ \\\ T ¥-l:Ma
[—E—-3 -
R3 IX An
3.9% 760 8 2% \\
L2a >
L—S e /
00T 7
e m%m L2 COMNECTIONS (TOP VIEW> / o
Sogw Il

Fig. 1—In Motorola 56T1, two 2N146's are used in the if stages, or a 1IN147 in the first and a 1N145 in the second.
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class A as usual, its collector current
remains steady regardless of signal
strength. Thus the R2 drop is constant
and the D1 anode voltage is steady.
The cathode returns to R1, whose drop
is not constant. V1 is biased for rectifi-
cation (or detection), therefore its
collector current rises with signal inten-
sity. Such an increase means that the
diode cathode goes more negative. A
strong signal drives D1 to greater
conduction which, of course, shorts out
some of the if across T1 and aids ave.

The bias at V3 is set by a voltage
divider across the base, but V2 is sub-
ject to ave. The detector is a diode D2
which generates a negative drop across
the volume control. The negative volt-
age is filtered, then fed back to the base

The three sets. CBS Porta-
Console, center, is on 21-
inch stand. It is 91} inches
high, 123 long, 6'; deep.

more negative the ave voltage, so the
transistor gain is reduced as required.

V4 is stabilized by a voltage divider
across its base terminal and by a
resistor in its emitter return. The out-
put stage is operated in class B. Each
base is set to near zero bias by a small
resistor R3 and larger ones R4 and
R5. R4 and Rb5 also act as degenerative
feedback paths since they connect the
base and collector of each transistor.
Temperature stabilization is provided
by a low resistance in the emitter path.

Sentinel 369-P

This receiver (Fig. 3) also uses six
transistors, three n-p-n types in the
high-frequency circuits, three p-n-p
types for the audic. The detector is a

RADIO

V1 is a conventional converter tran-
sistor. The if transformers are specially
designed, without a tap as in most
other types. However, the output trans-
former is tapped at the secondary to
accommodate a crystal detector. A low
impedance winding supplies neutral-
izing voltage. The high-impedance por-
tion feeds the crystal.

The detector output (across the vol-
ume control) is negative since it is
taken from the diode anode. This volt-
age is filtered and fed back to the base
of V2 as ave. From previous desecrip-
tions of this type of circuit it is clear
that strong signals drive the base of V2
more negative, thus reducing its gain.
Detector output is capacitively coupled
to the audio stage V4.

V4 is a Texas Instruments transistor
specially designed for application as a
class-B driver. It delivers up to 2 mw
from a 9-volt supply. Its emitter cur-
rent flows through R1 to provide a
small voltage drop (positive) for the
class-B bases. This emitter current to
V4 is relatively large (1 or 2 ma) and
remains steady, so it is an effective
method of obtaining the required bias
for the class-B stage without the power
waste of a voltage divider.

The primary of each audic trans-
former is shunted by a capacitor which
reduces the highs,

R2—in conjunction with two large
capacitors—filters the battery supply
to all stages except the final. It elim-
inates any if or oscillator voltage that
may tend to enter the battery.

This receiver weighs 15% ounces
with battery. Dimensions are: width
3%, height 5%, depth 1% inches. The
4-volt mercury battery has a life of

of V2. The stronger the signal, the crystal diode. about 250 hours. END
2N172 2NI46 on 2N145 2N|46 oA 2NI47 2N189(2)
INGO 310 OUTPYT
cony 's‘ P AR 01F R TEXAS INSTRUMENTS TYPE BAI
cm« ull 3 utlru a i

1-25||pf-" 2,2k
ﬂ{" T3 H:
6'] |-r5

' .'-

-~
({13 | o
3.—'?'_'-“ 15 ;' iy JURSCE R ]
111 .os‘i'_%mn 1 L5K | aﬁ +7100
470a 01| 705 | £L2.28 -0t i
- T T T
Rt 4. 5600, J
]
3 i g i K-
4 A p F +1z J.so
s : 2 + -+
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Fig. 2—-CBS-Columb|a Porta-Console TR-260 table model uses six transistors and two crystal diodes.
2Nn147° 2Nl460ﬂ 2N145° 310 353(2)
el LG m?pl:g_oa 4 20 FAMPL AF AMPL OUTPUT
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l / 05t CoiL
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S
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Fig. 3—The Sentinel 369-P is a six-transistor, one-diode model.
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Voltages are measured from socket contact to ground.
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3-tube FM receiver

Nonradiating superregencrative unit uses

slope detection; provides high .rerz:ifz'vify

By RICHARD GRAHAM

M RECEPTION can be yours to en-
joy with far less constructional com-
plexity than the average small AM
receiver. As a matter of fact, the
receiver described uses only three tubes
yet provides more audio than the built-
in speaker can handle and has enough
sensitivity to provide listenable recep-
tion to 14 FM stations in the New York
area. This is achieved with only an
indoor folded dipole to the ceiling.

You say you're impressed but there
must be a catch. Well, in a sense there
is. After all, there would hardly be any
need for the 10- to 15-tube FM tuners
being sold if there were not. But the
catch is simply that the receiver de-
scribed, while receiving FM stations
well, has the properties and charac-
teristics of an AM receiver. It is not
immune to static and ignition noise,
and I hesitate to call the resultant audio
true high fidelity. At any rate it’s
certainly no worse than AM, and that
scems to still be with us after 30-odd
years.

The key to the performance of this
receiver is the superregenerative detec-
tor, which pioneered the vhf region
and was supreme for many years and
is well known for its extreme sensitiv-
ity. It can outperform multitube super-
heterodyne receivers in this respect.
The characteristic interstation audio
hiss from a superregenerative detector
attests to its sensitivity for this hiss
is actually the tremendously amplified
thermal agitation noise of the input
cirenit and antenna resistance.

In spite of its excellent sensitivity,
the superregenerative detector has a
few disadvantages. Typically, a super-
regenerator has poor selectivity. In
this case, a disadvantage is turned to
an advantage: The wide-band FM sig-
nal is tuned in on the slope of the
selectivity curve and is converted to
AM before detection. This is why the
receiver has the characteristics of an
AM radio—it actually is an AM
receiver set up for the FM band. Since
signals are detected by slope detection,
FM stations can be tuned in at two
adjacent places on the dial—either
slope of the seleotivity curve.

Superregenerative detectors are very
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nonlinear when receiving AM signals
of high-percentage modulation. Thus,
normally, while this detector would be
suitable for speech it would be com-
pletely unsuitable for music—at least
if it was to be enjoyed. However, we
are using slope detection to convert
from FM to AM. If the selectivity is
relatively poor, the FM is converted
to the equivalent of an AM signal .of
low-percentage modulation. The lin-
earity of the detected signal is thus
improved to a point where it at least
matches the quality of the audio sys-
tem of the receiver.

Receiver circuit

After looking at the diagram of the
receiver one might well ask why use
an rf stage, particularly after the
previous discussion on the extremely
good sensitivity of the superregenera-
tive detector. Actually the rf stage
used with this receiver has little gain.
Its main function is to isolate the
superregenerative detector from the
antenna—the detector is actually an
oscillator, and any oscillator coupled
to an antenna is capable of severe
interference to neighboring receivers.
Thus the need for isolation and the
use of an rf stage.

An rf stage also makes receiver
operation smoother. The pulling effect
of the antenna impedance character-
istics on the detector is eliminated,
removing the necessity for readjusting
the regeneration control as the re-
ceiver is tuned across the band.

The rf stage uses a 6BQ7-A in the
familiar cascode circuit. It is broad-
banded to cover the entire FM band
and needs no adjustment after the
initial alignment.

The detector and first audio stages
are combined in a 12AT7 double triode.
A 1-to-3 stepup audio transformer
(T2) couples the detector to the grid
of the first audio stage. This increases
the receiver audio output. Superregen.
eration is controtled by R8, which varies
the detector plate voltage. This 50,000-
ohm pot is combined in a dual control
with the audio volume control and ac
switch, helping to keep the receiver
panel uncluttered.

www americanradiohistorvy com

Variable tuning capacitor C5 is a
National type STHS-16 15-puf capacitor

with one rotor plate removed. A
straight-line wavelength or frequency
capacitor is recommended to avoid
crowding the high-frequeney end of the
band. This is a convenience in tuning
common to almost all receivers.

The time constant of the grid leak
resistor and capaciter in the grid cir-
cuit of the detector was chosen to put
the quench frequency well out of the
audio range to reduce hiss. This gen-
erally results in less sensitivity. How-
ever, sensitivity or the lack of it is no
problem with this set. Selectivity also
suffers with an increased quench fre-
quency, but this too is satisfactory in
this receiver. It is worth while noting
these effects when trying to receive a
relatively distant FM station.

Capacitor C7, specified as .004-gf,
apparently has a pronounced effect on
the quenching waveform, the shape of
which has a definite effect on sensitivity,
selectivity and linearity. The refer-
ences listed at the end of this article
g0 into the theory of superregeneration
completely and are recommended to
those who want to pursue this subject
further.

A printed-circuit coupler is used
between the audio stages. A .001-af
capacitor from grid to ground on the
6AQ5 grid restores tonal balance to
the receiver. FM broadcast transmitters
all use pre-emphasis; i.e., the higher
audio frequencies are boosted in ampli-
tude (and consequently deviation) to
overcome noise. Correspondingly, super-
het receivers use a 75-microsecond R-C
time constant to de-emphasize the high
frequencies previously boosted at the
station. No network of this kind is
used since the boosted high frequencies
give a little brilliance to the sound
and help overcome the deficiencies in
the 4-inch speaker used. The .001-pf
capacitor attenuates the high audio
frequencies slightly and may be varied
to suit the constructor’s desires.

The remainder of the receiver is
conventional. The power supply utilizes
a half-wave selenium rectifier and is
transformer-powered. This may seem
mildly extravagant, but it is safer

RADIO-ELECTRONICS
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Underchassis view

ve L3 L2 RZ v

than ac-de¢ operation direct from the
power line.

Construction and alignment

For those unfamiliar with construc-
tion of vhf units and particularly super-
regenerative detectors chassis Iayout
should follow the photographs closely.
Lead lengths are important and can
easily determine success or failure.

The unit is built on a 4% x 8 x 1%~
inch aluminum chassis and housed in
a metal cabinet to reduce rf radiation
further. Radiation from the detector
components is not great and causes no
intereference beyond 15 feet or so.

The tuning capacitor must be com-
pletely insulated from ground. It is
mounted on a %-inch Lucite panel
fastened to the chassis with small L
brackets. Make sure the dial is sep-
arated from the capacitor by an in-
sulated coupling.

Alignment of the FM receiver is
fairly simple and requires no test equip-
ment. After construction, set the slugs
in coils L1 and L2 so the screws are
at maximum length out of the coil (the
slug not in the coil). Set the main
tuning capacitor at minimum capac-
itance. Now, with the receiver in opera-
tion, adjust trimmer capacitor C4,
starting at minimum eapacitance, until
an FM station of known frequency is
heard. Back off on C4 slightly.

Now adjust the tuning dial and make
sure the lowest-frequency station in
yvour area is received. If it isn’t, in-
crease the inductance of L2 by turning
the slug into the coil. When the station
is received readjust C4. If a signal
generator is available, the band edges
of the tuning capaciter can be made
to correspond te the FM band limits
of 88-108 mec by the above procedure.

The slug of coil L1 can then be
adjusted for maximum loudness.

Receiver operation

Actually, tuning in an FM signal is
easier than with a conventional receiver
using a discriminator. There is greater
tuning latitude in this receiver and, as
mentioned previously, there are two
adjacent points where the signal can
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Top-chassis layout.
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Schematic diagram of the 3-tube superregenerative-detector FM receiver.

Parts for 3-tube FM receiver

RI—&8 ohms

R2—47.000 ohms

R3—10,000 ohms

R4—10 megohms

R5—1,300 ochms

R6—220 ohms

R7—I-megohm p

R8—50,000-chm pot Wl'h switch

R9—22,000 ohms, | watt

All resistors ¥ watt unless nofed

C1—.001 nf, dzlsc ceramic

C2—.001 uf, dise ceramic

C3—7.5 put, tubular ceramic

Ca4—| S-!; upf, ceramic trimmer {Cen-
fralab §22-EZ or equivalent)

CS—I5-pupf variable, straight-line wave-
length, National 'STHS-15 with one
rotor plate removed

C&—Sg&mf disc ceramic

C1— f ceramic tubular
C8—50 uf, & volts

C9—50 pt. 15 valts
CI10~—.001 uf, dise ceramic
Cl1—20 uf, 150 volts

Clz—20 ui 150 volts

S—spst switch—on R8

Ll—4 turns of No, 20 finned wire,
tapped at 2 turns, 3-inch diameter
ceramic form (Cambndqe Thermionic
LS-5 or equivalent)

L2—2 turns of No. 20 tinned wire, 3-

be received with equal quality, How-
ever, because of the selectivity of the
receiver it may be impossible to receive
a weak M signal adjacent to one of
very high level with any degree of
satisfaction. This situation is uncommon
on the FM band however. Rotating the
antenna will usually help.

Generally, the regeneration control is
brought up to a little beyond where the

www americanradiohistorvy com

inch diameter ceramic form (Cam.
bridge Thermionic LS-5 or equiva-
{ent)

L3—rf choke, 1.8 uh,
Z-144 or equnvalenﬂ

L4—rf choke, 60 m

L5—filter choke, 9 hennes 50 ma

Lé—I! turns of No, 22 wire,
diameter, close-: spaced

Tl—power transformer, secondary 125
volts @ 50 ma, 6.3 volts @ 2 amp
{Stancor PA-8421 or equivalent)

T2—audio interstage transformer, 1:3
turns ratio, 10-ma maximum pnmary
de (Stancor A-53 or equivalent)

Tl—audio output transformer, 4 watls
{Stancor A-3856 or equwalerf)

D—selenium rectifier, 65 ma

4-inch loudspeaker

PC—printed-circuit coupler (Cornell-
Dubilier 113TM2 or equivalent

V1—8BOQTA

V2—I12AT7

V3—6A05

9-pin miniature fube sockets [£3]

7-pin miniature tube socket

Dial, insulated from chassis [National
MCN or equivalent)

Chassis, approximately 4/, x 8 x 12
inches

Cabinet to house chassis

{ amp {Ohmite

Vy-inch

receiver preduces a loud hiss. A little
actual experience will rapidly eliminate
any difficulty on this point. END
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TV sets with . . . remote control

Continuation of

a seres

on TV remote controls.
Electromechanical
and split-chassis types
are discussed

By HENRY O. MAXWELL

IZ have classified remote con-

trols for TV receivers into
roughly three types. The
electronic type uses radio,

sound or light to transmit the control
signals from the remote viewing point
to the receiver. This includes Zenith's
Space-Command tuning system oper-
ated by ultrasonic signals and the
[Flashmatie photoelectrie control svs-
tem described last month. Details on
the Space-Command were not available
in time for this series.

Electromechanical systems have cables
between the control head and the set
and split-chassis types have the tuner
—and sometimes the if and audio cir-
cuits—on the control chassis and the
remaining eircuits on the chassis with
the picture tube.

Sentinel has recently introduced two
electromechanical remote-control units.
Fig. 1, the cireuit of the control used
m 21101, 21121 and 21145 models, is
similar in some rvespects to the RCA
setup. The remote-control head con-
nects to the receiver chassis through up
to 40 feet of cable and permits the
viewer to turn the sct on and off, select
channels and adjust volume, brightness
and fine tuning. In addition, it has a
built-in speaker that can be switched
in or out.

The channel-selection circuit is bas-
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ically the same as that in Fig. 4 (Sep-
tember. page 35) and is simpler than
the RCA unit in Fig. 5 (same issue).
Turning the remote channel selector to
any new position starts the motor and
keeps it running until the station-seek-
ing switch on the tuner rotates to the
corresponding  channel position and
opens the motor's power circuit.

The remote volume control is a 20-
ohm potentiometer across the secondary
of the audio output transformer. It

REWOTE HEAD
0%
REMQTE AA
UNIN S L
) i H
J 3 K
¥ { o

Conrace (Fleetwood) maodel 800.

permits volume to be reduced as desired
when the receiver's local volume con-
trol is set to the middle of its rvange.
Proper control of volume cannot be ob-
tained when either the local or remote
volume control is in its minimum-vol-
unte position. \WWhen the remote speak-
er switeh is in one position it selects
the speaker on the TV set; in the other
it cuts out the TV speaker and cuts in
the speaker located in the control unit.

The remote brightness control is in

o )

w 0

Fig. 1—Circuitry of Sentinel 21101, 21121 and 21145 remote-control unit.
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Fig. 2—Sentinel 2911, 2914, 21011B and
HIVAL

21017B remote-control circuitry.

series with the local brightness control
on the receiver. The local control should
be set to maximum when the control
unit is used. The full brightness range
cannot be obtained at the remote unit
if the local control is set at minimum—
nor at the set if the remote control is
at maximum, The remote on—off switch
is on the brightness control but the set’s
line switch must be closed before the
remote switch will operate.

The remote fine-tuning control is a
potentiometer in series with the B-plus
line to the oscillator plate in the tuner.
Varying this resistor varies the oscil-
lator plate veltage and frequency.

REMOTE CONTRQL  SOCKEY

SWITCH OPENS WHEN
REMOTE PLIG IS INSERTED

a

o

ROSAT g

SOCKET 3

TO PRIMARY OF TV PWR TRANS

' .

3o 31
s O

CHANNEL SELECTOR SWITCH
-3

REMOTE CONTROLSUNIT SErYD
REMOTE N
CONTROL ALUG 1 RIGHT ¢
[N}
e
S5 H
1
1
()
i
“SurE CABLE
CHANNEL SELECTOR

Fig. 3—Schematic diagram of Philco’s
Robot Tuning remote-control system.

OCTOBER, 195%

Fig. 2 is the circuit of the control
unit for the Sentinel 2911, 2914, 21011B
and 21017B meodels. The control head
connects to the chassis through a 10-
conductor 25-foot cable. A remote
speaker is not included. The method
of selecting channels is basically the
same as that used in the Zenith system.
However, a pushbutton channel-selec-
tor switch on the remote-control panel
activates the motor. A “homing” switch,
on the rear of the tuner, is in parallel
with the pushbutton and opens only
when the tuner detent sets the switch
or turret exactly on a channel.

Closing the remote channel-selector
switch rotates the tuner clockwise to
progressively higher channels. Thus,
when switching from one channel to the
next higher one, the pushbutton need
be depressed only long enough to start
the motor. This closes the homing switch
and keeps the motor running until the
detent drops in on the next channel.

The remote brightness and fine-tun-
ing controls operate just like those in
Fig. 1. The remote volume control is
shunted across the cne in the set and
the dpdt relay connects the arm of the
control in use to the grid of the audio
output tube.

The Philco and CBS approach

On several Philco and CBS TV sets
channels may be selected manually or
with the electromechanical stepper sys-
tem that can be controlled from a re-
mote panel or through a switch or
switches set into the top of the TV cab-
inet. Philce calls their system “Top
Touch Tuning” and CBS calls it
“Robot Tuning.” The two systems are
cssentially the same and permit only
channel selection.

Fig. 3 shows the Robot Tuning and
remote-control circuits. The on-off
switches and remote-control circuits are
in series in a three-way arrangement so
that either will turn the set on or off
regardless of the position of the other.
Operating either switch activates the
relay in series with one side of the ac
line to the TV power transformer. The
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motorized channel selector is turned
clockwise or counterclockwise by press-
ing the right or left channel-selector
switch sections.

The motor and tuner are coupled
through an intermittent gear that en-
gages the gear on the tuner shaft for a
few degrees twice during each revolu-
tion. This causes the tuner to pause
momentarily on each channel although
the channel-selector switch is still
closed. It enables the viewer to identify
the channel and release the switch, if
desired, before the gears re-engage and
turn the tuner to the next channel.

Remote fine tuning is another feature
of the CBS system. Here a 1N60 diode
and 2.2-ppf capacitor in series are
shunted across the oscillator plate cir-
cuit as in the simplified circuwit in Fig.
4, The junction of the diode and
capacitor is connected to the fine-tuning
potentiometer through an L-C »f filter
network. The diode and series capaci-
tor appear as a shunt capacitor with a
very high Q. The potentiometer across
the diode varies its effective capacitance

HIC 112 BAT®
i‘-f‘ bt VHF 0SC
10ppt =
1ol : .}..
i Son $

Q00!

nsv

Fig. 4—Fine tuning in CBS system.
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REMOTE FINE TUNING

Fig. 5—Emerson's remote control.

and the oscillator frequency changes
accordingly.

Emerson's arrangement

The remote channel selector, bright-
ness, volume and on-off circuits are
similar to the Sentinel circuit in Fig.
2. The fine tuning econtro! resembles
the CBS circuit in Fig. 4 but its oper-
ation is closer to that of the RCA cir-
cuit (Fig. 8, September, page 36). A
CK706 diode and 1.5-puf capacitor are
shunted across the local fine-tuning
contrel as in Fig. 5.

The remote fine-tuning control is in
series with approximately 75 volts from
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a voltage divider. When the voltage
applied to the diode is low, the conduc-
tance is low and the capacitor has neg-
ligible effect on the oscillator frequen-
cy. Increasing the voltage on the diode
increases its conductance and the oscil-
lator frequency changes.

Split-chassis sets

In a split-chassis type of remote-con-
trolled TV receiver the tuner and if
circuits are usually mounted on the
control or tuner chassis along with
the necessary controls. The audio out-
put circuits, speaker and deflection
circuits are on the sweep chassis. This
type of set construction is especially
suited for custom installations. Split-
chassis construction is featured in the
Conrac model 800, Gotham 525 and the
recently discontinued Pilot TV-520,
Craftsmen €210, Douglas Chairside and
Sylvania 387 and 388 series. Ingenious
readers can probably adapt some of
the circuits shown here for use in
remote viewers or in the construction
of remote-controlled sets. Two junked
chassis could form the basis for a nice
split-chassis set.

Hi-fi fans can use a cathode follower
like the 6AB4 in the Conrac circuit to
feed their TV sound or the output of
existing AM or FM receivers to the
input circuits of high-quality audio
systems.

Conrac 800

Circuits pertinent to remote control
of the Conrac (Fleetwood) model 800
are shown in Fig. 6. The tuner, if
amplifiers, video and audio detectors

8AUG
ATH IF AMPL

IST SOUND IF AMPL

and cathode followers and age circuits
are on the remote tuner chassis. Video
amplifier and sweep circuits are on the
deflection chassis. Volume, contrast and
brightness are controlled from the
viewing position.

The two chassis are plugged into
separate line receptacles. When the
on—-off switch is closed on the tuner
chassis, 6 volts from the heater circuit
is fed to a relay whose contacts are in
series with one side of the line to the
primary of the power transformer on
the deflection chassis. This relay re-
mains closed as long as the power is on
in the tuner.

An earlier Conrac remote-controlled
receiver used a diode type agc system;
the mode! 800 has keyed agc. Composite
video is fed from the video load resistor
to the grid of the agc amplifier, pentode
section of a 6ANS8. The output of the
amplifier is direct-coupled to the grid
of the agc keyer tube. Keying pulses
from the horizontal cutput circuit are
taken off the age winding on the width
coil (on the deflection chassis) and fed
to the tuner chassis.

Contrast is controlled by varying the
screen voltage of the age amplifier.
Reducing the gain of the agc amplifier
allows less video signal to get through
to the keyer tube. This, in turn, reduces
the agc bias applied to the tuner and
if ecircuits and determines the level of
signal reaching the picture tube.

The age line to the tuner connects
to the top of the age load resistor.
Delay bias for this line is obtained
by making the age lecad (R1 and R2)
a part of a voltage divider between

the 135-volt B-plus line and ground.
The agc clamp diode prevents the tuner
age line from going positive when sig-
nal strength is low. For detailed dis-
cussions of keyed age, see “Circuit
Shorts” December, 1953.

The video circuits are fairly conven-
tional. The detected video signal is fed
from the paralleled 6AN8 cathode fol-
lower to a two-stage resistance-coupled
12AT7 amplifier on the deflection chas-
sis. Adequate response without peaking
is obtained by using small plate load
resistors (4,700 ohms) and feedback
from the plate of the second to the
cathode of the first stage through 2,700
ohms and 10 af in series. The vidco
output circuit is frequency-compensated
by series and shunt peaking.

Brightness is controlled by returning
the grid of the picture tube to a point
on a voltage divider (R3 and R4 in
series) between 150 volts B plus and
ground. When R4, the brightness con-
trol, is set for minimum resistance, the
grid is grounded and the beam current
is cut off by the positive voltage on
the cathode. Increasing the resistance
of R4 puts a small positive voltage on
the grid and increases brightness.

The audio circuit is conventional. A
6AB4 cathode follower feeds the signal
over a low-impedance line to the two-
stage circuit. High- and low-impedance
outputs on the tuner chassis and a low-
impedance output on the deflection
chassis are provided for feeding the
audio into an external system. END

Other split-chassis controls will be described
in the next article of this series.
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Fig. 6—Schematic diagram of

the circuits associated with the

remote-contrel function of the
Conrac model 800 set.
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REDUCING

CO- and ADJACENT-CHANNEL

INTERPFERENUCE

By EDWARD M. NOLL and MATTHEW

RINGE-AREA television reception

in many localities is plagued by

co-channel and adjacent channel

interference. Although channels
have been shuffled in many regions in
an attempt to minimize these disturb-
ances, higher transmitter powers and
more stations have increased interfer-
ence ranges. More sensitive receivers
and higher-gain antennas keep increas-
ing reception range, thereby extending
possible interference belts.

There are steps you can take to
minimize and often :liminate serious
cases of interference. Factors that
determine the ability of a TV installa-
tion to emphasize the desired station
and to de-emphasize interference are:
receiver performance; antenna type,
position and orientation and transmis-
sion-line tuning.

In reducing adjacent-channel inter-
ference it is necessary first to tune the
adjacent-channel traps properly. This
is best done with a crystal-accurate
signal or with a received station signal.
In using a station signal for trap
adjustment first tune in the desired
station with best picture and sound.
Now adjust the proper traps for min-
imum adjacent-channel interference.
When the interference is from a channel
below the desired one (Fig. 1), the
adjacent-channel sound traps must be
adjusted. If the interference is from
the next higher channel (Fig. 2)
adjust the adjacent-channel picture
traps for minimum disturbance.

Mounting position

Antenna mounting position is impor-
tant and additional interference rejec-

tion can often be obtained by shifting
the location of a present antenna.
Seek a mounting position that favors
the desired signal and permits it to
dominate co-channel or strong local
adjacent-channel interference.

Here, north of Philadelphia, for those
customers who desire New York recep-
tion with minimum adjacent channel
from Philadelphia, we often position
an antenna on the shadowed side of
the house (Fig. 3), for Philadelphia
stations. Thig reduces the levels of
extremely strong local stations and,
although the lower antenna position
does reduce the New York levels slight-
lv, the signal-to-interference ratio is
better. At the same time local signals
are not reduced seriously enough to
hamper their reception. A field-intensity
meter is particularly helpful in locating
a satisfactory mounting position, as it
can be used to measure desired as well
as undesired signal levels at tenatative
mounting positions,

Antenna height should be increased
cautiously in such an area because local
signal strength (cause of adjacent-
channel interference) or direct trans-
mission-line pickup of strong locals
often increases at a faster rate than
the distant station level. Likewise,
raising the antenna height can often
bring in a very long distance co-channel
station to raise havoc with a medium
distant desired signal. One case of this
condition is co-channel interference—
from Baltimore and Washington sta-
tions—with reception of New York
channels north of Philadelphia. This
produces picture venetian blind (Fig.
4) and “swishy” sound. Another ex-

MANDL

ample is co-channel interference from
Altoona (channel 10) with reception
of Philadelphia channel 10 in the Read-
ing—Lancaster areas. Thus a sensible
rule is to mount an antenna [ust high
enough to receive the desired channel
but don't go overboard on height.

Antenna type

This is very important in the rejec-
tion of interference. It can be stated
that the best antenna for areas with
c¢o- and adjacent-channel interference
is one with good gain but superior
front-to-back ratioc and pattern. A
good reflector system and a minimum
number of minor lobes is the preferred
pattern—one with a narrow and weak
back lobe and a sensibly broad but
strong forward pattern (Fig. 5). This

DESIRED STATION CO-"TANNEL OR

TR AD RS WT
CHARNEL STATHEN

Fig. 3—Antenna is mounted to favor
reception from the desired station.

type of pattern permits greater orienta-
tion ease because orientation in the
direction of the desired station has
some tolerance while a narrow back
lobe means it can be oriented away
from co- or adjacent-channe] stations.

The multilobe pattern (Fig. 6) of
the usual simple broad-band antenna

Fig. 1—Adjacent-channel sound on dis-
tant channel 4 from local channel 3.

OCTOBER, 1956

Fig. 2—Adjacent-channel video on dis-
tant channel 4 from local channel 5.
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Fig. 4—Co-channel venetian-blind
interference.
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such as the conical is particularly
inviting to this type of interference
because of its many and strong lobes.
To minimize co-channel and adjacent-
channel disturbances on the high band
it is preferable to use a high-band
instead of an all-band antenna. Even
on the low band the simple all-band
antenna has too strong a back lobe
for effective interference rejection. Thus
the present trend is toward much more
elaborate all-band antennas with not
too much more gain but with much
better patterns.

Antenna orientation

Needless to say the dirvection of inter-
ference arrival must be taken into
consideration and the antenna oriented
to reject the interference as well as
to favor the desired signal. Thus as
an antenna is oriented in the direction
of the desired station it must also be
positioned for minimum interference.

An example of how a field-strength
meter can be used to reduce interfer-
ence is illustrated in Fig. 7. In our
area local channel 10 causes adjacent-
channel disturbances on New York
channels 9 and 11. This defect can be
minimized even with the poor pattern

STATION

—
ORENT FOR MIN INTERFERENCE

STRONG, BROAD
FORWARD LOBE

"  NARROW BACK LOBE

Fig. 5—.An ideal antenna response pat-

tern for rejection of interference.
LOW-BAND CONICAL HiGH-BAND CONICAL

Fig. 6—High- and low-band patterns
of the popular v.h.f. conical antenna.

ST ATION ST ATlON

INTERFERENCE

- \
INTERFHEN(E

OINTERFERENCE FALLS IN NuLL

Fig. 7—Pattern in b shows nnenta-
tion from a for interference rejection.
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Fig. 9—Antenna e¢lement sizes for
rejecting adjacent-channel sound.

of a conical antenna by ovienting it
in the general direction of New York
but with it set for a minimum channel-
10 reading (orient to a null peoint in
the multilobe pattern). This will set
the major lobe slightly off from New
York but will result in an improved
picture though a slightly weaker one.
A better solution is an antenna of
higher gain and better pattern.

The antenna rotator atfords an excel-
lent means of orienting the antenna for
best signal-to-neise ratic. However, the
customer must be taught not to operate
the motor hit-or-miss. The installer
should first operate the motor to locate
the best position to minimize interfer-
ence and then teach the customer how
to bring motor and antenna to this very
same position for reception of a
troublesome signal. On some rotator
dials it is possible to pencil in the
station or channel number.

Element sizes

Much can be done to minimize inter-
ference by modifying antenna element
lengths for a given location and prob-
lem. For co-channel interference a
large-area (sereen or multi-element
grouping) or dual reflector can be used
(Fig. 8). Reflectors should be cut for
picture and sound carriers and posi-
tioned 0.15 wavelength from the driven
element. A specially cut director can
also be added to improve the front-to-
back ratio on a troublesome channel
though it can possibly harm the anten-
na gain on some other channels higher
in frequency.

Adjacent-channel interference can
also be reduced by cutting special re-
flectors and directors. For adjacent-
channel sound interference (sound
earrier of next lowest channel) cut the
reflector to the sound carrier frequency
of the interfering channel and the first

www americanradiohistorvy com

director to the picture carrier fre-
quency of the desired channel (Fig. 9).
To minimize adjacent-channel picture
interference (picture carrier of next
highest channel) cut the reflector and
director (Fig. 10) for the picture
carrier frequency of the interfering
channel. It is also helpful to have a
reflector cut to the desired channel pic-
ture carrier.

For example, a channel-3 Yagi could
be modified as above to reduce adjacent-
channel interference from channel 2
or 4, using a reflector cut to the
adjacent-channel sound and the first
director to the adjacent-channel picture.

Line tuner

The desired signal can be made to
dominate interference by tuning the
line properly. Often—in the case of
adjacent-channel interference—the line
picks up more interference than the
antenna proper. Thus a means of
adjusting to a more favorable signal-
to-interference ratio (as a function of
relative signal and interference stand-
ing waves on the line) is advantageous.

We have had success in minimizing
adjacent- as well as co-channel inter-
ference by using a 10-foot or longer
section of three-conductor cable and a

selector switeh connected (Fig, 11)
—— e 2TAMDARD REFL
/LT TO DESIRED CHan pix

-
CUT T0 ADJ CHAN PIX

EXCTED ELEMENT

-~
DIRECTOR CUT TO ADJ CHAN PIX

Fig. 10—Antenna element sizes for
rejecting adjacent-channel video,
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Fig. 11—Transmission line tuners.

between the incoming transmission line
and the set. The switch positions per-
mit selecting the most favorable signal-
to-interference ratio. For better effec-
tiveness the three-wire line can be used
right up to the antenna, leaving the
center conductor unattached. END
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HE alignment of intercarrier sound
if and ratio-detector circuits in TV
sets was discussed last month. In a
TV set, a ratio detector is usually
fed from a one- or twe-stage if amplifier
and may have a limiter or driver stage
immediitely preceding it. It almost
invariably works into a twe-stage audio
amplifier. Thus, the sound if and audio
circuits in a TV set with ratio detector
will have a minimum of four stages.

In recent years a number of TV set
manufacturers have adopted the gated-
beam discriminator using the 6BN6 or
its 3- and 12-volt equivalents. The pri-
mary advantage of this cireuit is that
it combines the funections of limiter,
discriminator and first audio stage in
one envelope. Circuitry is simpler and
fewer components are needed. Align-
ment procedures for the gated-beam
discriminator differ from those of the
ratio detector so we will review them
here. Two typical circuits are covered
and the procedures discussed are appli-
cable to all similar circuits.

Fig. 1 is a schematic of the 3BNG
FM detector in the Westinghouse V-
2342 chassis. It is fed a 4.5-mec FM
sound signal from the plate of the
video amplifier and in turn feeds the
demodulated audio signal to the audio
output stage. As with the radio detec-
tor, the gated-beam discriminator can
be aligned with either a transmitted
television signal or a locally generated
one.

To use a TV signal, tune to a weak
station. If desired, a strong station can
be used with an attenuator that can
be switched in and out of the antenna
circuit. Set the 600-ohm quieting con-
trol to approximately its mid-position.
(This potentiometer in the 3BN6 cath-
ode circuit is also called a buzz, AM-
rejection and noise-rejection control.)
Adjust the slug in the 4.5-mc if coil
[.201 for maximum sound. If sound
peaks occur at two slug positions, use
the peak obtained when the slug is
farthest counterclockwise. Then reduce
the signal to its lowest usable level
and recheck the adjustments.

Apply a strong signal to the receiver
and adjust quadrature coil 1203 for
maximum sound. If sound peaks occur
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at two widely separated positions, again
use the one obtained with the slug
farthest counterclockwise. If the peaks
are close this indicates that the in-
coming signal is too weak or the quiet-
ing control is not at its optimum setting.

Now apply a very weak signal to the
set so that noise can be heard. Adjust
the quicting control for minimum noise.
The point of minimum noise depends
upon signal strength so utilize the
weakest usable station for maximum
accuracy. The quieting control deter-
mines the amplitude-modulation rejec-
tion characteristics of the sound sys-
tem and should be set around mid-
position. Under no conditions should
the quieting control be set at or near
its maximum counterclockwise position.

To align the circuit in Fig. 1 with
test equipment, connect a scope or ac
vtvm across the volume control to act
as an indicator. Apply a 4.5-mc FM
signal having a deviation of approx-
imately 7.5 ke to the contrel grid (pin
2) of the 12BY7-A video amplifier.
Deviation up to 25 ke can be used but
best results are obtained with the nar-
rower signal. Using the lowest readable
signal, adjust L201 for maximum out-
put. Then, using a strong signal, adjust
L203 for maximum output.

Now apply a 4.5-mc¢ AM signal,
modulated approximately 307, to the
grid of the video amplifier. If possible,
use a crystal-accurate grenerator. Start-
ing with a very low signal level, grad-
ually increase the generator output
while rotating the quieting control back
and forth until the signal level is such

3BN8 A
FuDET

12BY7-A
VIDEQ AMPL
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that the AM output across the volume
control dips to zero with a rise on each
side as the control is rotated. Set the
quieting control for zero output at this
signal level.

Figr. 2 shows the sound if and 3BN6
gated-beam circuitry of the Crosley
466 chassis. Here a 4.5-mc¢ sound if
amplifier stage feeds the 3BBN6—future
cevelopments will probably make this
extra stage unnecessary. The 3BN6
circuit feeds direetly into the audio
output stage. Before any alignment,
takeoff coil L109 must be carefully
tuned to 4.5 me. Apply a crystal-
controlled 4.5-me¢ AM signal between
the video amplifier grid and ground.
Use a probe and connect a scope to
the cathode of the picture tube. Adjust
L109 for minimum indication on the
scope screen.

Using a strong TV station signal,
turn the buzz control about %0° from
maximum clockwise and adjust the
gquadrature coil (L106) for maximum
sound output, using the second peak
from the open end. Then go tc a weak
signal and tune L109 and L1111 for
maximum sound output. It is important
to keep the signal below limiting level.
If the only available signal is very
stronz, remove the antenna. Now turn
the buzz control for minimum noise or
hash. possible only with a very weak
signal.

Returning to a strong signal, adjust
quadrature coil L106 for maximum
sound, limiting the volume so the peak
can be easily heard. Finally, go back
to a weak signal and again adjust the
buzz control for minimum noise.

To align Fig. 2 with test equipment,
apply a sweep generator to the control
grid of the video amplifier and connect
a scope across the voice coil. Use a
4.5-mc FM signal with 400-cycle modu-
lation and 7.5-ke deviation. Keep the
volume control at a low level and turn
the buzz control about 90° from clock-
wise. Adjust the quadrature coil for
maximum scope signal and keep the
signal level high enough for limiting;
again use the second peak.

Now reduce the generator output
below the set’s limiting level and tune
L111 for maximum response. Then tune
LL109 for maximum peak. In these
adjustments, as the height of the scope
pattern increases, decrease the genera-
tor ocutput.

Tune to a 4.5-mc AM 400-cycle modu-

TO CRT

0 5NC SEP T Yo+
Fig. 1—The gated-heam FM detector in the Westinghouse V-2342 chassis.
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Fig. 2—Sound if circuits in Crosley

lated signal, using a strong signal input
to insure limiting, Tune the buzz con-
trol for a null (minimum scope indi-
cation). Then, returning to the original
FM input and with the volume control
set at a low level, readjust the quadra-
ture coil for maximum 400-cycle indica-
tion on the scope. For perfection, read-
just coils L111 and L109, keeping the
input signal very low.

Not all models use the 47,000-ohm
resistor across the secondary of L111.
It improves stability in the sound if
stages whenever the input signal at
the grid of the 4.5-mc if amplifier is
reduced to very low levels.

Noise inverter

I have ¢ G-E wmodel 21T3 that per-
forms poarly in the presence of noise.
The slightest static or ignition noise
will canse the set to lose both horizontal
and vertical sync. All tubes in the sync
and noige inverter cirenits have been
replaced and all wvoltages compare
favorably awith those shown on the
mannfacturers’ schematic. While this is
possibly not strictly a service problem,
I wonld like to know how the noise
inverter can be checked to determine
whether it is funetioning properiy.—
L. P., Chicago, Il

The noise inverter circuit in this set

is highly effective and its operation
1212AT7 TN 12aTT
TO SYNC  NOISE INV CLIPPER
T
AMPL €303 TO VERT &
HORIZ CKTS
TOAGC
LINE
Tovioko 3
0T % %
158 2.2MEG 9 AGC CONT

T Yasou
Fig. 3—The G-E 211'3 noise inverter.
can be quickly checked by observing
noise-pulse inversion without a signal.
Turn to an unused channel. Connect

466 and similar television chassis.

a scope to test point IX (Fig. 3) at
the junction of capacitors €302 and
C303. Then bias off the noise inverter
by connecting a resistor of approxi-
mately 100,000 chms between the cath-
ode (pin 3) and 250 volts. Place a noise
source such as an electric razor near
the antenna. Try not to overload the
set, but simulate typical noise condi-
tions,

Observe the polarity of the noise
pulses on the scope. Then remove the
100,000-chm resistor. The polarity of
the noise signal should reverse. Should
vou obtain the above results, you ecan
be fairly sure that this circuit is not
at fault.

Poor sync, no sound

A Motoroela TS-410 has come in with
a complaint of poor gyne and no sound.
What malkes this so difficuit is that the
signal in the set is very strong. Every
tube in the set has been checked. |
have traced the signal to the sync elip-
pers and lost it there. This acconnts
far the poor syne, but all components
in this cirenit check ot OK. Algo, this
has wothing to do with the audio.

I have a picture on the screen and
the video awmplifier appears to be oper-
ating normally. I traced the sound sig-
nal to the last andio stage, but there
it disappeared. There is a high B wvolt-
age on the eathode of the andio output
tube, hut my schematic reads B plies
at this point.—R. G., Fort Wayne, Ind.

The partial schematic that vou sent
shows 210 volts on the cathode of the
25L6-GT audio output tube. Your symp-
toms almost conclusively point to a
shorted clectrolytic filter ecapacitor in
the low-voltage power supply (Fig. $).
Capacitor C95-A is a 200-uf unit con-
nected between the 250- and 150-volt
lines. A short in this component would
satisfy all conditions you have noticed
since it connects the 250- and 150-volt
lines.

CLipeER
IST SYNC LIPER 10 2uD

AN 347 SYNC CLIPPER e U
ke s 680K 047 A0 QUTPYT
' R v 2 I2SN7-GT

3 150V 2t
+ 3 FROM PLATE OF 142V

—————— ——y

=C95°0 65N7-GT
AF AMPL

I T 4 | 150v
4 N2.2mE6 3 25y
FROM VIDEQ AMPL

Fig. 4—0P’artial circuit of voltage distribution in Motorola TS-410-A.
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Over 200 volts would be placed on the
cathode of the audio output tube which
is connected to the 150-volt line and this
would cut the tube off—hence, no sound.
A high B-plus voltage would also be
applied to the sync clipper tube, causing
impropier operation and loss of hori-
zontal and vertical synec.

Alignment point

I have an interesting problem. A
Suylvania chassis 1-523 came in the shop
badly in need of alignment. Fuortiunately,
I had the gservice notes for it, Howerer,
the instructions for picturve if align-
ment call for connecting the sweep gen-
erator to the ungrounded tube shield
on the vhf mirver—oscillator tnube. This
tuner has shiclds mounted permanently
to its top. I tried connecting the gen-
erator divectly to the mirer grid but
got very poor waveforms through the
if and could not align the set. I wonld
like to kuwow how thiz job can be
handled—T. R., Albany, N. Y.

Of course, it is possible that the poor
waveforms you obtained are the result
of a seriously misaligned if amplifier
and not the fault of poor signal injec-
tion. Feeding the sweep signal through
an ungrounded mixer tube shield pro-
vides desirable loose coupling. How-
ever, since you cannot do this, connect
the generator to the mixer grid through
a 10,000-ohm isolation resistor in series
with the hot generator lead. This tuner
has a convenient hole in it next to the
mixer, through which the signal injec-
tion lead can pass.

Agc misadjustment

I have had a great deal of trouble
obtaining a proper setting of the agc
eontrol on a 24-inch Bendir. One call-
back 1was caused by motorboating and
now I have a washed-out picture. The
agce circuit has been checked thoronghly
and I am positive the trouble is only
with this adjustment. I wonld like to
know if there is sowme sort of cirewit
modification  that will improve the
uction of the age cirevit.—F. T.,
Houston, Tex.

If all agc circuitry is in good order
vou shouid be able to adjust this con-
trol properly. The symptoms you give
of motorboating and washed-out pic-
ture are tyvpical of age misadjustment,
and cireuit modification is not neces-
sary.

Tune this receiver to the strongest
signal available and turn the contrast
control to its minimum setting—coun-
terclockwise. Starting with the age
control fully counterclockwise (mini-
mum), turn it clockwise until the set
begins to motorboat. Keep turning past
this point until the motorboating stops
—then turn about 45° more. This should
give you excellent age stability. END

All queries to the TV Service Clinic should be
accompanied by a stamped, self-addressed en-
velope, This will insure a more rapid answer,
Be especially careful to state the model or chassis
number. In many cases these have been confused
with the serial number which, in most cases,

is meaningless, An unidentified receiver can be
ansalyzed in general terms only.

RADIO-ELECTRONICS
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HEATHKIT ETCHED CIRCUIT, PUSH-PULL

B’ Oscilloscope Kit

COLOR TV

The previous Heathkit oscilloscope (Model O-10) which
was already a most remarkable instrument, has been im-
proved even further with the release of the Heathkit
Model O-11. It incorporates all the outstanding features
of the preceding-model, plus improved vertical linearity,
better sync stability, especially at low frequencies, and
much-improved over-all stability of operation, including
less vertical bounce with changes in level. These improve-
ments in the Model O-1] circuit make it even more ideally
suited for color TV servicing, and for critical observations
in the electronic laboratory. Vertical response cxtends
from 2 CPS 10 5 MC without extra switching. Response
only down i DB at 3.58 MC. The 1f-tube circuit
features a 5UP1 cathode-ray tube. Sync circuit funciions
effectively from 20 CPS 10 better than 500 ke in five steps.
Modern ctched circuit boards employed in the oscillo-
scope circuil cut assembly time almost in half, permit a
level of circuit stability never before achicved in an
oscilloscope of this type, and insure against errors in
assembly. Both vertical and horizontal output amplifiers
are push-pull. Built-in peak-to-peak calibrating source —
step-attenuated input — plastic molded capacitors and top-
quality parts throughout — pre-formed and cabled wiring
harness — and numerous other “extra” fcatures. A pro-
fessional instrument for the serviceshop or laboratory.
Compare its specifications with those of scopes selling in
much higher price brackets. You can’t beat it!

MODEL O-11

Shpg. Wt.
21 Lbs.

1 FEWER DOLLARS BRING MORE REAL
QUALITY.

® Factory-to-you sales eliminate extra profit margin.
® '‘Build-it-yourself'' eliminates labor charge,
® Heath purchasing power cuts component costs.

> PERSONAL SERVICE ASSURES
CUSTOMER SATISFACTION.

® You deal directly with the manufacturer.
® We are interested in you before and after sale.

- Horthki

ARE YOUR BEST BUY...

PROVEN DESIGNS MEAN RELIABLE

PERFORMANCE.

® Research and development efforts concentrated on kits
only.

® All kits guaranteed to meet advertised specifications,

4 EVERY KIT BACKED BY WORLD-WIDE
REPUTATION.
® The world's largest manufacturer of electronic ecuip-
ment in kit form.
® Producer of more than a million electronic kits for the
home workshop and industry.

[ EASY TIME-PAYMENT PLAN TO FIT YOUR
BUDGET.

OCTOBER, 195¢& 65
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low price.

This new and improved oscilloscope retains all the outstanding features of the
preceding model, but provides wider vertical frequency response, extended sweep-
generator coverage, and increased stability. A new tube complement and improve-
ments in the circuit make these new features possible. Vertical frequency response
is essentially flat to over 1 mc, and down only 1% DB at 500 kc. The sweep
generator multivibrator functions reliably from 30 to 200,000 CPS, almost twice
the coverage provided by the previous model. Deflection amplifiers are push-pull,
and modern etched circuits are employed in critical parts of the design. A 5BP1
cathode-ray tube is used. The scope features external or internal sweep and sync,
once volt peak-to-peak reference voltage, 3-position step-attenuated input, adjustable
spot-shape control, and many other “extras” not expected at this price level. A
calibrated grid screen is also provided for the face of the CRT, allowing more
precise observation of wave shapes displayed. The new Model OM-2 is designed
for general application wherever a reliable instrument with good response charac-
teristics may be required. Complete step-by-step instructions and large pictorial

neul HEATHKIT ETCHED CIRCUIT

5" Oscilloscope Kit

sk Brand new model with improved performance
specifications.

sk Fuil 5" scope for service work at a remarkably

sk Attractively styled front panel in charcoal gray with
sharp white lettering.

*

Easy to build from step-by-step instructions and large
pictorials. Not necessary to read schematic.

MODEL OM-2

diagrams assure easy assembly.

HEATHKIT LOW CAPACITY PROBE KIT

Oscilloscope investigation of high frequency, high im-
pedance, or broad bandwidth circuits encountered in
television requires the use of a low-capacity probe to
prevent loss of gain, circuit loading, or waveform dis-
tortion. The Heathkit low-capacity probe may be used
with your oscilloscope to e¢liminate

these effects. It features a variable cap- No. 342
acitor, to provide correct instrument 50
impedance match. Also, the ratio of $3 [}

attenuation can be varied.

Shpg, wt. 1 Lb.

Shpg. Wi,
21 Lbs.

42

HEATHKIT ELECTRONIC SWITCH KIT

This handy device allows simultaneous oscilloscope observation of
two signals by producing both signals, alternately, at its output. It
features an all-electronic switching circuit, with no moving parts.
Four switching rates are sclected by a panel switch. Provides actual
gain for input signals, and has a frequency response of £ 1 DB from
0 to 100 kc. Sync output provided to control and
stabilize scope sweep. Will function at signal levels as
low as 0.1 volt. This modern device finds many ap-
plications in the laboratory and service shop. [t
employs an entircly new circuit, and yet is priced
lower than its predecessor.

MODEL §-3

$21°5

Shpg. Wi, 8 Lbs.

HEATHKIT SCOPE DEMODULATOR PROBE KIT
Extend the usefulness of your oscilloscope by employing
this probe. Makes it possible to observe modulation of
RF or IF carriers found in TV and radio reccivers.
Functions much like an AM detector to pass only modu-
lation of signal, and not the signal itself. Among other
uses, it will be helpful in alignment

work, as a signal tracer, and for deter- NO. 337-C
mining relative gain. Applied voltage
limits are 30 volts (RMS) and 500 535.0

volts DC. It uses an ctched circuit shpg. wi. 1 Lb.
board to simplify assembly.

66

HEATHKIT VOLTAGE CALIBRATOR KIT

This ¢ntirely new voltage calibrator preduces near-perfect square
wave signals of knewn amplitude. Precision 1% attenuator resistors
assure accurate output amplitude, and multivibrator circuit guaran-
tees good, sharp square waves, as distinguished from clipped sine
waves. Output frequency is approximately 1000 CPS. Fixed outputs
selected by panel switch are; .03, 0.1, 0.3, 1.0, 3.0, 10, 30, and 100 volts
peak-to-peak., Allows measurement of unknown
signal amplitudes by comparing to known peak-to- MODEL VC-3
peak output of VC-3 on an oscilloscope. Will also g
double as a square wave generator at 1000 cycles for s 50
determining gain, frequency response, or phase- 12 *
shift characteristics of audio amplifiers, Equally Shpg. wi. 4 Lbs.
v}a‘luable in the laboratory or in radio and TV service

shops.

RADIO-ELECTRONICS
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HEATHKIT ETCHED CIRCUIT
VACUUM TUBE

sk Easy to build — «a pleasure 10 tise.
* 1% precision resistors employed for high cccuracy.

* Etched circuit board cuts assembly time in half.

Voltmeter Kit

The fact that this instrument is the world's largest-scling
VTVM says a great deal about its accuracy, reliability,
and overall quality. The V-TA is equally popular in the
laboratory or service shop. and represents an unbelievable
test cquipment bargain, without a corresponding sacrifice
in quality. Its appearance reflects the performance of
which it is capable. A large 4%2 " panel meter is used for
indication. with clear, sharp calibrations for all ranges.
Front pancl controls consist of a rotary function swich
and a rotary range selector switch, zero-adjust, and ohms-
adjust controls. Precision 165 resistors are used in the
vollage divider circuits and ctched circuits are emploved
for most of the circuitry. This makes the kit much casicr
to build, climinates the possibility of wiring errors, and
assures duplication of luboratory instrument performance.
This multi-function VTVM will mecasure AC voltage
(rms). AC voltage {pcak-to-pcak). DC voltage, and re-
sistance. There are 7 AC (rms) and DC voltage ranges of
0-1.5. 5. 15. 50, 150. 500, and 1500. In addition. there are
7 peak-1o-peak AC ranges of 0-4, 14, 40, 140. 400, 1400,
and 4000. 7 ohmmeter ranges provide multiplying factors
of X1. X10. X100. X1000. X10K, XI100K, and X1 meg-
ohm. Center-scale resistance readings are 10. 100, 1000,
10K. 100K ohms. | megohm, and 10 megohms. A DB
scale is atso provided. The precision and quality of the
components used in this VTVM cannot be duplicated at
this price through any other source. Model V-7A is the
kind of instrument you will be proud to own and use,

lQ.......O..O.Q..‘OO............Q......0...0...0..‘00...

HEATHKIT Etched Circuit

RF PROBE KIT

This RF probe extends the frequency
response of any 11-megohm VTVM
so that it wili measure RE up to 250
megacycles wilhin + 105%. Employs
pri &ncd cirtc_uits for increased stability
and ease of assem-

bly. ldeal for ex- No. 309-C

HEATHKIT 20,000 OHMS/VOLT VOM KiT

Sensitivity of this instrument is 20,000 ohms-per-volt DC and 5,000 ohms-per-volt AC. Measuring
ranges are 0-1.5, §, 50, 150, 500, 1500, and SC00 volis for both AC and DC. Also measures current
in the ranges of 0-150 microamperes, 15 ma, 150 ma, 500 ma. and 15 a. Resistiance ranges provide
multipliers of X1, X100, and X 10,000, resulting in center scale readings of 15, 15,000, and 150,000
ohms. DB ranges cover from —10 db to +65 db. Housed in attractive black bakelite case with
plastic carrying handle, this fine instrunwnt provides a total of 25 mwter ranges  MODEL MM-1

OCTOBER,

tending service and s 3 50
L]

laboratory appli-
cations of your
Heathkit VTVM. Shpg. wr. 1 Lb.

HEATHNKIT SCOPE
DEMODULATOR PROBE KIT

This probe functions like an AM de-
tector to pass only modulation of
signal and not signal itself. Permits
observation of modulation from RF
or IF carriers in TV and radio re-
ceivers. Extends usefulness of your
oscilloscope. Volt-

age limits are 30 V. No. 337-C
rms,and500v.DC.

Very valuable in $35°
service or labora- .

tory applications. Shog. wr. 1 Lb.

HEATHKIT 30,000 VOLT DC

HIGH VOLTAGE PROBE KiT

This probe provides a multiplication factor of 100 on the DC ranges of the
Heathkit {1-megohm VTVM. Precision multiplicr resistor mounted inside
the two-color plastic probe body. Plenty of insulation No. 336

for completely sate operation, even ut highest TV poten-
tials. Designed especially for TV service work." $4 50
[ ]
Shpg. Wt. 2 Lbs.

HEATH COMPANY

A Subsidiary of Daystrom, Inc.
BENTON HARBOR 20. MICH.

1956

features all 1<% precision multiplier resistors. Requires no external power. and is,
therefore, valuable in portable applications where no AC power is available.

on its two-color scale. It employs a sensitive 50 microampere, 4%27 muter and 529 50
®

Shpg. Wt. 6 Lbs.

HEATHKIT HANDITESTER KIT

The Mode! M-I measurcs AC or DC voltage at 0-10, 30, 300,
1000, and 5000 volts. Direct current ranges are 0-10 ma, and
0-100 ma. Ohmmeler ranges are 0-3000 (30 ohm center scale)
and 0-300.000 ohms (3,000 ohms center scale). Uses a 400
microampere meter for sensitivity of 1000 ohms-per-volt. A
very popular test device for the home experimeter, electricians,
and appliance repairmen, and for use as an “extra’ instru-
ment in the service shop. Its small size and rugged construction
?-ulgc it pcrf._:cl for any portable :mpli.culion. MODEL M-1
asily slips into your tool box, glove com-
partment, coat pocket, or desk drawer. Top $'I4 50
quality. precision components employed ®
throughout. Shpg. Wr. 3 Lbs.
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HEATHKIT NEW AUDIO VACUUM TUBE

Voltmeter Kit

% Brand new circuit for extended frequency
and added stapility.

response
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to-follow instrycti

This brand new AC vacuum tube voltmeter emphasizes stability, broad frequency re-
sponse, and sensitivity. It is designed especially for audio measurements, and low-level AC
measurements in power supply filters, etc. Employs a cascode amplifier circuit with
cathode-follower isolation between the input and the amplifier, and between the output
stage and the preceeding stages. An extremely stable circuit with high input impedance
(1 megohm at 1000 CPS). Response of the AV-3 is essentially flat from 10 CPS to 200
ke, and is usable for tests even beyond these frequency limits. Increased damping in the
meter circuit stabilizes the meter for low frequency tests. Nylon insulating bushings at
the input terminals reduce leakage, and permit the use of the 5-way Heath binding post.

The extremely wide voltage range covered by the AV-3 makes it especially valuable not
only in high-fidelity and service work, but also in experimental laboratories. AC (RMS)
voltage ranges are 0-.01, .03, .1, .3, 1, 3, 10, 30, 100, and 300 V. Deccibel ranges cover
— 52 DB to +52 DB. An entirely new circuit as compared to the previous model. Em-
ploys 1% precision multiplier resistors for maximum accuracy. Handles AC measure-
ments from a low value of one millivolt to a maximum of 300 volts.

Ten accurate ranges from 0-.01 to 0-300 volts.

Modern, functional panel styling. “On-off”* switch
at both extreme ends of range switch.

MODEL AV-3

9%

Shpg. W,
5 Lbs,

HEATHKIT AUDIO WATTMETER KIT

This instrument measures audio power directly at 4, 8, 16, or
600 ohms. Load resistors arc built in. Covers 0-5 MW, 50
MW, 500 Mw, 5 W, and 50 W full scale. Provides 5 switch-
selected DB ranges covering from —10 DB to +30 DB. Large
414" 200 microampere meter and precision
multiplier resistors insure accuracy. Frequen-
cyresponseis + 1 DB from 10 CPS to 250 ke,
Functions from AC power lin¢e. Usc in the
audio laboratory or in home workshop.

MODEL AW-1

$295°

Shpg. wi. 6 Lbs.

HEATHKIT AUDIO ANALYZER KIiT

This multi-function instrument combines an AC VTVM, an
audio wattmeter, and an intermodulation analyzer into one
case, with combined input and output terminals and built-in
high and low frequency oscillators. The VTVM ranges arc
.01,.03,.1,.3, 1, 3, 10, 30, 100, and 300 volts (RMS}. Wattmeter
ranges arc .15 MW, [.5 Mw, 15 Mw, 150
MW, 1.5 W, 15 W, 150 W. IM scales arc 19,
3%, 10%, 30%, and 100%. Provides in-
ternal load resistors of 4, 8, 16, or 600 ohms.
A valuable instrument for the engincer or
scrious audiophile.

MODEL AA-1

$59°

Shpg. Wi. 13 Lbs.

68

HEATHKIT HARMONIC DISTORTION METER KIT

The HD-1 is equally valuable for the audic engineer or the
serious audiophile. Used with a low-distortion audio signal
generator, this instrument will measure the harmonic content
of various amplifiers under a variety of conditions. Functions
between 20 and 20,000 CPS, and reads distortion directly on
the panel meter in ranges of 0-1, 3, 10, 30, and 100 percent
Tull scale. Built-in VTV M feor initial reference settings and final
distortion readings has voltage ranges of
0-1, 3, 10, and 30 volts. 1%, precision re-
sistors employed for maximum accuracy.
Features voltage regulation and other *‘ex-
tras™. Meter calibrated in volts (RMS), per-
cent distortien, and DB.

MODEL HD-1

$4950

Shpg. Wit. 13 Lbs.

HEATHKIT AUDIO OSCILLATOR KIT

Producing both sine waves and square waves, the Model AO-1
covers a frequency range of 20 to 20,000 CPS in three ranges.
An extra feature is thermistor regulation of output for flat
response through the entire frequency range. AF output is pro-
vided at low impedance, and with low dis-
tortion. Produces good sine waves, and good,
clean square waves with a risc time of only
two micro-scconds for checking square wave
response of audio amplifiers, etc. Designed
especially for the serviceman and high-
fidelity cnthusiast. A real dollar valuc in test
equipment.

MODEL AO-1

$2459

Shpg. Wi 10 Lbs.

RADIO-ELECTRONICS
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HEATHKIT

* .L('ss than 0.1% distortion — ideal for hi fi work.

* Large 412" ineter indicates outpul.

* Step-type tuning for maximum convenience.

00O OO OCOEOCEOGNOGOSOSEOEOSESOOOEOSEOSIOSLOSLOSLEDPOOSLDOSVODS

HEATHKIT RESISTANCE
SUBSTITUTION BOX KiT

The RS-1 contains 36 109, 1-watt re-
sistors ranging from 15 ohnts to 10
megohms in standard RETMA val-
ues. All values ate switch-selected for
use in ;lletermjning desirable resist-
ance values in

experimentalcir- MOPDEL RS-1
cuits. Many

applications _in $ ss.o
radio and TV

service work. Shpg. Wi, 2 Lhbs.

HEATHKIT DECADE
CONDENSER KIT

Precision. 197 silver-mica capac-
itors are employed in the Model
DC-1 in such a way that a selec-
tion of precision capacitor values
is provided ranging from 100
mmif (0001 mfd) to 0.11 mfd
(110.000 mmf) in 100 mmf steps.
Extremety valuable in all types of

design and de-
velopment MODEL DC-1

work. Switch-

€3 are ceramic $165°

wafer types. =
Shpg. Wt. 3 tbs.

HEATHKIT CONDENSER
SUBSTITUTION BOX KIiT

This kit contains 18 RETMA stand-
ard condenser values that can be
selected by a4 rotary switch. Values
range from 0.00001 mfd to 0.22 mtd.
All capacitors rated at 400 volts

or higher. Ca-
pacitors are MODEL CS-1

either silver-

mica, or plastic 5550

molded, b
Shpg, Wr. 2 Lbs.

HEATHKIT DECADE RESISTANCE KIT

The Model DR-] incorporates twenty 17] precision resistors arranged around
five rugged switches so that various combinations of switch positions will

provide a total range of t ohm to 99,999 ohms in 1-

ohm steps. Swilches are labeled units,”” “tens,” “hun- MODEL DR-1
dreds,” "thousands,' and “ten thousands.'” Use it for s 50
ohm-meter calibration in bridge circuits as test values Iq A

in multiplier circuits, etc.

OCTOBER, 1956

Shpg. Wi. 4 Lbs.

HEATH COMPANY

A Subsidiary of Daystrom, Inc.
BENTON HARBOR 20, MICH.

Audio
Generator Kit

This particular audio generator is “made to order™ for high
fidelity applications. It provides quick and accurate selec-
tion of low-distortion signals throughout the audio range.
Three rotary selector switches on the front panel allow
selection of two significant figures and a multiplier for
determining audio frequency. In addition, it incorporates
a step-type output attenuator and a continuously variable
attenuator. Output is indicated on a large 4%2” panel
meter calibrated in volts and in db. Attenuator system
operates in steps of 10 db, corresponding with the meter
calibration. Output ranges are 0-.003, .01, .03, .1, .3. 1, 3,
and 10 volts rms. A “load” switch provides for the use
of a built-in 600 ohm load or an external load of higher
impedance when required. Output and frequency indi-
cators accurate to within = 5%, Distortion is less than .1
of 195 between 20 cps and 20,000 cps. Total range is 10
cps to 100 ke. New enginecring details combine to provide
the user with an unusually high degree of operating effi-
ciency. Oscillator frequency selected entirely by the switch
method means that accurate resetability is provided. Com-
parable to units costing many dollars more, and ideal for
use in critical high fidelity applications. Shop and compare,
and you will appreciate the genuine value of this pro-
fessional instrument.

HEATHKIT AUDIO GENERATOR KIT

The Model AG-8 is a low cost, high performance unit for use
in service shop, or home workshop. It covers the frequency
range of 20¢psto 1 me in five ranges. Output is 600 ohms, and
overall distortion will belessthan .4 of 17, from 100cpsthrough
the audible range. Output is available up to 10 volts, under no
load conditions. and outputl remains constant

within £1 db from 20 ¢ps to 400 k¢, A five- (el et
step attcnuator provides control of the out- $29 50
put. Precision resistors are employed in the L
frequency determining network. Shpg. Wt. 11 ibs,

HEATHKIT VARIABLE VOLTAGE

REGULATED POWER SUPPLY KIT

This power supply is regulated for stability, and the amount of
DC output available frony the power supply can be controllzd
manually from zero 1o 500 volis. Will provide regulated output
at 450 volts up to 10 ma, or up to 130 ma at 200 volts outprt.
In addition to furnishing B-plus, the power supply provides 6
volts AC at 4 ampercs for filaments. Both the B-plus output
and the filament output ar¢ isolated from

ground. ldecal power supply for use in experi- MODEL PS-3
mental work inthe laboratory, the home weork- $355°
shop, or the ham shack. Large 414" panel .
meter indicates output voltage or current, Shpg. wt. 17 Lbs.
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Here is an RF signal gencrator for alignment applications in the service shop or the
home workshop. Thousands of these units are in use in service shops all over the
country. Produces RF signals from 160 kc to 110 mc on fundamentals on five bands.
Also covers from 110 mc¢ to 220 mc on calibrated harmonics. RF output is in
excess of 100,000 microvolts at low impedance. Output is controlluble with a
step-type and a continuously variable attenuator. Front puanel controls provide
selection of cither unmodulated RF output or RF modulated at 400 cps. In addition,
two to three volts of audio at approximately 400 cps are available at the output
terminals for testing AF circuits. Employs a 12AU7 and a 6C4 tube. Built-in power

supply uses a selenium rectifier.

One of the most outstanding features about the Model SG-8 is the fact that it
can be built in just a few hours, even by on¢ not thoroughly expericnced in clec-
tronics work. Complete step-by-step instructions combined with large pictorial
diagrams assure successful assembly, Pre-aligned coils make calibration from an

external source unnccessary.

HEATHKIT LABORATORY GENERATOR KIT

This laboratory RF signal generator covers from 100 ke to 30 me
on fundamentals in five bands. The output signal may be pure
RF, or may be modulated at 400 ¢ycles from 0to 50, . Provision
for external modulation has been made. RF output available up
to 100,000 microvolts. Qutput controlled by a fixed step and a
variable attenuater. Quiput impedance is 50 ohms. Panel meter
reads RF output or percentage of modulation.
Incorporates voltage regulated B+ supply. MODEL LG-1
double shiclding of oscillator circuits. copper 53950
plated chassis. and other “extras.” .
Shpg. wi. 16 Lbs.

HEATHKIT
Signal
Generator Kit

* No calibration required with pre-aligned coils.
* Modnulated or unmodulated RF output.

* 1O e to 220 inc frequeency coverage.

$G-8
sl s.o Shpg. Wt.

8 Lbs,

HEATHKIT TV ALIGNMENT GENERATOR KIT

This improved sweep generator model provides essential stability
and flexibidity for work on FM. monochrome TV, or color TV
sets, Covers 3,6 me to 220 me in four bands. Provides usable out-
put even on harmonics. Sweep deviation from 0-42 me, depend-
ing on base frequency. All-electronic sweep circuit eliminates
unwicldy mechanical arrangements. Includes built-in crystal
marker generator providing output at 4.5 me
and multiples thercof, and variable marker
covering 19 1o 60 me on fundamentals and from
57 to 1830 mc¢ on harmonics. Effeclive two-
way blanking.

MODEL T5-4A

54950

Shpg. Wt. 16 Lbs.

70

HEATHKIT LINEARITY PATTERN GENERATOR KIT

This instrument supplies information for white dots. cross-hatch
pattern, horizontal bar pattern, or vertical bar pattern. 1t feeds
video and sync signals to the set under test, with completely con-
trolled gain. and unusual stability. Covering channels 2 to 13,
the LP-2 will produce § to 6 vertical bars and 4 to 5 horizontal
bars. The dot pattern presentation is a sy for the setting of
color convergence controls in the color TV sct. Pancl provision
made for external sync if desired. Use for adjustment of vertical
and herizontal lincarity, picture Size, aspect  pODEL LP-2
ratio, and focus. Power supply is regulated for

added stability. Essential in the up-te-date TV 5225.0
SRR Shog. We. 7 Lbs.

HEATHKIT CATHODE RAY TUBE CHECKER KIT

This instrument checks cathode emission, beam current. shorted
clements. and leakage between clements in electro-magnetic
picture tube types. It climinates all doubt for the TV serviceman.
and cven morc important, for the customer. Features its own
sclf-contained power supply, transformer operated to furnish
normal test voltages for the CRT. Employsspring-loadcd switches
for maximum operator protection. Large 414" meter indicates
CRT condition on "good-bad™ scale. Luggage-

type portable case ideal for home service calls. MODEL CC.)
Special “shadowgraph™ test permits projection 522 50
of light spot on screen. Also gives relative check .

of picture tube screcn coating. Shog. wr. 10 Lbs.

RADIO-ELECTRONICS
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HEATHKIT

Attractive counter-style cabinet.

Wiring-harness simplifies assembly.

Large 445" meter with two-color “good-had”
scuile.

¥ X ¥

* Separate tube element switches prevent obsol-
eseence.

Tube Checker Kit

This fine picce of test gear checks tubes for quality,
emission, shorled clements, open elements, and filament
continuity. Will test all tube types normally encountered
in radio and TV service work. Sockets provided for 4, 5,
6. and 7-pin large, rectangular, and miniature types.
octal and loctal types. the Hytron 9-pin miniaturcs, and
pilot lamps. Condition of tubes indicated on a large 4%2”
meter with multi-color “good-bad™ scale. An illuminated
roll chart is built right in, providing test data for various
tube types. This tester provides switch setection of 14
different filament voltage vatues from 0.75 volts to 117
volts. Individual switches control each tube clement,
Close tolerance resistors employed in critical test circuits
for maximum accuracy. A professional instrument both
in appcarance and performance.

The Model TC-2 is very simple to build, even for a
beginner. It employs a color-coded cable harness for
ncat. professional under-chassis wiring. Comes with at-
tractive counter style cabinet. and portable cabinet is
available separately. At this price. even the part-time
serviceman can afford his own tube checker for maxi-
mum efficiency in service work.

HEATHKIT TV PICTURE TUBE

TEST ADAPTER

Designed especially for use with the Model
TC-2 wube checker, Use it to test TV picture MODEL 355
tubes for emission, shorts, etc. Consists of

12-pin TV tube sochet, 4 {t. cable, octal 545.0
conncctor, and necessary technical data.

C Shpg. Wi
Not a kit. 1 tb.

HEATHKIT PORTABLE
TUBE CHECKER KIT

This portable tube checker is identical,
electrically, with the Model TC-2. How-
cver, it is housed in an attractive and
practical carrying case, finished in prox-
ylin impregnated material. The cover is
detachable. and the hardware is brass TC-2P
plated. This rugged unitisideal for home 534 B8O shps. wr.
service catls or any portable application. ® 15 1bs.

HEATHKIT
DIRECT READING
CAPACITY METER KIT

Operation of thisinstrument
is simplicity itself. One has
only to connect a capacitor
to the terminals, sclect the
proper range, and read the
capacity value directly on
the large 45" meter cali-
brated in mmf and mfd.
Ranges are 0 to 100 mmf, 1,000 mmf, 0.01
mfd, and 0.1 mfd full scale. Precision cali-
brating capacitors supplied. Not susceptible
to hand capacity effects. Residual capacity 52950
less than | mmf. Especially valuable in pro- *
duction line checking. or in quality control.

MODEL Cm-1

Shpg. Wt
7 Llbs.

HEATH COMPANY

A Subsidiary of Daystrom, Inc.
BENTON HARBOR 20, MICH.

OCTOBER, 1956

HEATHKIT VISUAL-AURAL SIGNAL TRACER KIT
Although designed primarily for radio recciver work, this
valuable instrument finds cxtensive application in FM and
TV servicing as well, Features a high-gain channel with de-
modulator prebe., and a low-gain channel with audio probe.
Will trace signals in all sections of a radio receiver ard in
many sections of a FM set or TV receiver. Uses bu it-in
speaker and clectron beam eye tube for in-

dication. Also features built-in wattmeter  MODEL 1-3
and a noise locater circuit. Provision for 52350
patehing speaker and, or vutput transformer .
into external set. Shpg. Wi. 9 Ubs.

HEATHKIT CONDENSER CHECKER KIT

The Model C-3 consists of an AC powered bridge for both
capicitive and resistive measurements. Bridge balance is in-
dicated on clectron beam eye tube, and capacity or resistance
value is indicated on front pancel calibrations. Mecasurcs
cuapacity in four ranges from 00001 mfd to .005 mfd, .001
mfd to .5 mfd, .1 mfd to 50 mfd, and 20 mfd to 1000 mfd.
Measures resistance in two ranges, from 100 ohms to 50,000
ohms, and from 10,000 ohms to 5 megohms. Selection of
five different polarizing voltages for check-

ing capacitors, from 25 voits DC to 450  MODEL C.3
volts DC. Checks paper, mica, ceramic,

and clectrolytic capacitors. Indicates power slqs.o
factor of clectrolytic condensers, Shpg. Wt. 7 tbs,
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The Model IB-2 is a completely self-contained unit. It has a built-in power
supply, a built-in 1000 cycle generator, and a built-in vacuum tube detector.
Provision has been made on the panel for connection to an external detector,
an external signal generator, or an external power supply. A 100-0-100 micro-
ampere meter on the front panel provides for null indications. Mecasures
resistance from 0.1 ohm to 10 megohms, capacitance from 10 mmf to 100
mfd, inductance from 10 mh to 100 h, dissipation factor (D) from 0.002 to 1,
and storage factor (Q) from 0.1 to 1000. V2 of 1% decade resistors employed
resistance, =3T;
capacitance = 3%; inductance, *10%: dissipation factor, =20%; storage
factor, +20%. Employs a Wheatstone bridge. a Capacity Comparison bridge,
a Maxwell bridge, and a Hay bridge. Special two-section CRL dial provides
maximum convenience in operation. Use the Model 1B-2 for determining
values of unmarked components, checking production or design samples, etc.

for maximum accuracy. Typical accuracy figures are:

A real professional instrument.

HEATHKIT
Impedance
Bridge Kit

* 12% precision resistors and silver-mica
capucitors.

* Battery-type tubes, no warm-up required.

* Built-in phase shift generaror and
amplifier.

MODEL
tB-2

$5Q50 "
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HEATHKIT “Q" METER KIT

The Q Meter permits measurement of inductance from | micro-
henry to 10 millihenries, **W* on a scale calibrated up to 250 full
scale, with multiplying factors of I or 2, and capacitance from
40 mmf to 450 mmf, +3 mmf. Built-in variable oscillator per-
mits testing components from 150 k¢ to 18 mc. Large 414" panel-
mounted meter is features. Very handy for checking peaking
coils, chokes, etc. Use to determine values of

unknown condensers. both variable and fixed. MODEL QMm-1
Compile data for coil winding purposcs, or 54450
measure RF resistance. Distributed capacity, .
and Q of coils. Shpg. Wi. 14 Lbs.

HEATHKIT ISOLATION TRANSFORMER KIT

This device isolates equipment under test from the power line,
It is rated at 100 volt-ampercs continously, or 200 volt-amperes
intermitiently. AC-DC scts may be plugged directly into the IT-1
without the chassis becoming “*hot.” Additionally, since the IT-1
is fused, it is idcal for use as a buffer between the power line and
a questionable receiver, or a new piece of equipment. Protects
main fuses. Features voltage control, allowing
control of the output from 90 volts to 130 volts. MODEL IT-1
Panel meter monitors output voltage. A very slbso
handy device at an extremely low price. L
Shpg. Wt. 9 Lbs.

72

HEATHKIT 6-12 VOLT BATTERY ELIMINATOR KIT

This completely modern battery ¢liminator will supply DC out-
put in two ranges for both 6-volt and 12-volt automobile radios.
The output is variable for cach range, so that opcrating voltage
can be raised or lowered to determine how the receiver functions
under adverse conditions. Range is 0-8 volts DC or 0-16 volts
DC. Will supply up to 15 amperes on the 6-volt range, orup to 7
amperes on the 12-volt range. Two 10,000 microfarad output
filter capacitors insurc smooth DC output. Two

separate panel meters indicate output voitage MODEL BE-4
or output current. Makes it possible to test $3I 50
automobile radios inside at the workbench. .
Will also double as a battery charger. Shpg. Wt 17 ibs,

HEATHKIT 6-VOLT VIBRATOR TESTER KIT

This instrument functions very much like a tube checker, to test
auto radio vibrators. Vibrator condition is indicated on a simple
**good-bad’* scale. Tests for proper starting and overall quality
of operation. of both interrupter and self-rectifier types of 6-volt
vibrators. The model VT-1 is designed to operate from any bat-
tery eliminator capable of delivering continuously variable out-
put from 4 to 6 volts DC at 4 amperes or more. It is an ideal
companion unit for the Heathkit Model BE-4
battery climinator. The construction book for MODEL VT-1
the VT-1 contains vibrator test chart for popu- $I45°
lar 6-volt vibrator types. A real time saver! .
Shpg. Wt. & Lbs.

RADIO-ELECTRONICS
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HEATHKIT DX-100 PHONE AND CW

189~

Shipped motor freight unless
otherwise specified.

$50.00 deposit required

on c.o0.d. orders.

DX-100

Shpg. wWt.
107 Lbs.

Phone or CW on 160, 80, 40, 20, 15, 71 and 10
meters.

%
& Built-in VFO, modulator, and power supplies.
-

High quality components used throughout for re-
liable performance.

sk Features 5-point TV I suppression.

HEATHKIT COMMUNICATIONS TYPE

ALL BAND RECEIVER KIT
This receiver covers 350 k¢ to 30 me in four bands. and is ideat
for the short-wave listener or beginning amateur. It provides
good sensitivity and selectivity, combined with good image re-
jection. Amatceur bands clearly marked on illuminated dial
scale. Employs transformer t(ype power Ssupply—elcctrical
bandspread-—antenna trimmer——separate RF and AF gain
controls—noise limiter-—headphone jacks— MODEL AR-3
and automatic gain control. Has built-in 53015
VFO for CW reception. O
CABINET: Fobric covered cabinet with olumi-
num panel as shown., Part 91.15A. Shipping
weight 5 Lbs, $4.95%

INCLUDING NEW
EXCISE TAXE
{less Cabinet}
Shpg. Wi, 12 Lbs.

Transmitter Kit

The Heathkit DX-100 transmitter is in a class by itself in
that if offers features far beyond those normally received
at this price level. It takes very little listening on the bands
to discover how many of these transmitiers are in opera-
tion today. A truly amazing piece of amateur gear. The
DX-100 features a buili-in VFO and a built-in modulator.
It is TVI suppresscd, and uscs pi network interstage coup-
ling and output coupling. Will match antenna impedances
from approximately 50 to 600 ohms. Extensive shielding is
employed, and all incoming and outgoing circuits are
fillered. The tabinet features interlocking scams for sim-
plified assembly and minimum RF radiation outside of
the cabinet. Provides a clcan strong signal on cither phone
or CW, with RF output in excess of 100 watts on phone.
and 120 watts on CW, Completely bandswitching from
160 through 10 meters. A pair of 1625 tubes are used in
push-pull for the modulator, and the final consists of a
pair of 6146 tubes in parallel. The VFO dial and meter
face are illuminated. and all front panel controls are
located for maximum convenience. Pancl meter reads
driver plate 1. final grid 1, fina! plate I, final plate voltage.
and medulator current. The chassis is constructed of heavy
# 16 gauge copper-plated steel. Other high-quality com-
ponents include potted transformers, ceramic switch and
variable capacitor insulation, silver-plated or solid-silver
switch terminals. etc. All coils are pre-wound, and the
main wiring cable is pre-harnessed. The kit can be built
by a beginner from the comprehensive step-by-step in-
structions supplied. 1t is a proven, trouble-free rig. that
will insure many hours of “on-the-air” enjoyment in your
ham shack.

0 0 0 00000000 00000000000 PP POOOOOLBOLINSGISISNOSEOGISLEOSEBSLONONEDOS®EOSED®OSEDISINDGSDS

HEATHKIT VFO KIT

You can go VFO for less than you might expect. Here 15 a
variable frequency oscillator that covers 160, 80, 40, 20. 15,

. and 10 meters with three basic oscillator frequencies. that
sclls for less than $20. Provides better than 10 volt average RF
output on fundamentals. Plenty of drive for most modern
transmitters. Requires a power source of only
250 VDC at 15 to 20 ma. and 6.3 VAC at
0.45A. Incorporates a regulator tube for
stability. Hluminated frequency dial reads fre-
quency directly on the band being employed.
Temperature-compensated capacitors offset
¢coil heating

MODEL VF-1

*19°°

Shpg. Wt. 7 Lbs.

EASY ON THE BUDGET!

You can buy Heathkits on an easy time-puvment plan
that provides a full year to pay. Write for conmplete
details und speciul order blunk.

HEATH COMPANY

A Subsidiary of Daystrom, Inc.
BENTON HARBOR 20, MICH.

1956

HEATHKIT CW TRANSMITTER KIT

This 18 the original low-priced Heathkit CW transmitter. Its
reliable performance has been proven time and time again on
the CW bands. Designed for crystal control. the Model AT-1
covers 80. 40, 20, 15, 11, and 10 meters. May be excited from
cxternal VFO. Plate power input up to 30 watts. Power supply
built in. Panel meter indicates grid current or plate current for
final. Incorporates pre-wound coils. copper-plated chassis,
built-in line filter. profuse shielding. and top-
quality parts throughout. Crystal socket and
key jack on front pane!l. Built-in key-click il
ter. and single-knob bandswitching. 52-0hm
coaxial output. Uses 6AG7 oscillator-multi-
plicr. 6L6 power amplifier-doubler, and
SU4G rectitier.

MODEL AT-?

$29°?

Shpg. Wr. 15 Lbs,
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The DX-35 features a 6146 final amplifier to provide 65 watts plate power input
on CW, with controlled carrier modulation peaks up to 50 watts on phone. In addi-
tion, it is a most attractive transmitter. Modulator and power supplies are built-in,
and the rig covers 80, 40, 20, 15, 11, and 10 meters with a single band-change
switch. Pi network output coupling provided for matching various antenna im-

pedances. A 12BY7 buffer stage provided ahead of the
of drive on all bands. 12BY?7 oscillator and 12AU7 modul

selection of three different crystals. Crystals reached through access door at rear.

Front panel controls marked “off—CW—stand-by—phone

(LY

coupling”, “drive level control”, and “band change switch”. Panel meter indicates
final grid current or final plate current, A perfect low-power transmitter both for

the novice, and for the more experienced operator. A re

HEATHKIT PHONE AND CWwW
Transmitter Kit

%k 6146 final amplifier for full 65-watt plate power
input.

sk Phone and CW operation on 80, 40, 20, 15, 11,
and 10 meters. Pi network output coupling,

sk Switch selection of three crystals — provision for
external VFQ excitation.

final amplifier for plenty
ator. Provision for switch

, “final tuning”, “antenna

markable power package

24 Lbs.

for the price. Incidentally, the price includes tubes, and all other components neces- $569.5 Shpg. Wr.

sary for assembly. As with all Heathkits, comprehensive instruction manual assures

successful assembly,

0000000000000 0000000 000000000000 0060000000000000000000000

HEATHKIT ANTENNA IMPEDANCE METER KIT

This instrument employs a 100 microampere panel meter and
covers the impedance range of 0-600 ohms for RF tests. Func-
tions up to 150 me¢. Used in conjunction with signal source,
such as the Heathkit Model GD-1B grid dip meter, the Model
AM-1 will determine antenna resistance and

resonance, match transmission lines for ntini-  MODEL AM-1
mum standing wave ratio, determine recejver

input impedance, etc. Will also double as a $I4 s.o
phone monitor. A very valuable device for

many uses in the ham shack. SR QWL ILES

HEATHKIT “Q‘/ MULTIPLIER KIT

The QF-1 functions with any receiver with an IF frequency
between 450 and 460 ke that is not AC-DC type. Operates
from the receiver power supply. requiring only 6.3 VAC at
300 ma. and 150 to 250 VDC at 2 ma. Simplec to connect with
cable and plugs supplied. Provides additional selectivity for
separating two signals, or will reject one sig-

nal and climinate heterodyne. A big help on :
crowded bands. Provides an effective Q of el
approximatcly 4,000 for sharp ‘“"peak™ or 5995
“aull”, Tunes to any signal within the IF °
bandpass of the recciver, without changing Sheg. Wi. 3 Lbs.
main receiver tuning dial.

74

HEATHKIT ANTENNA COUPLER KIT

This device is designed to match the Model AT-1 transmitter to
a long-wire antenna. In addition to impedance matching, this
unit incorporates an L-type filter which attenuates signals
above 36 megacycles, thereby reducing TVI. Designed for 52
ohm coaxial input. Handles power up to 75 watts, 10 through
80 meters. Uses a tapped inductor and vari-

able capacitor. Necon RF indicator on front  MODEL AC-1
panel. Copper-plated chassis—high quality

components throughout—simple to build. $I4 50
Eliminates waste of valuable communications L
power due to improper matching. A “natu- Shpg. Wt. 4 Lbs.
ral” for all AT-1 transmitter owners,

WWW ameri

HEATHKIT GRID DIP METER KIT

The grid dip meter was originally designed for the ham shack.
However, its usc has been cxtended into the service shop and
laboratory. Continuous frequency coverage from 2 mc to 250
mc with pre-wound c¢oils. 500 microampere panel meter em-
ployed for indication. Use for locating parasitics, neutralizing,
determining RF circuit resonant frequencies,

etc. Coils are included with kit, as is a coil MODEL GB-1B
rack. Front panel controls include sensitivity

control for meter, and phone jack for listen- 5195‘0
ing to zero-beat. Will also double as an ab- .
sorbtion-type wavemeter. Shpg. wt. 4 Lbs.

RADIO-ELECTRONICS
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HEATHKIT BROADCAST BAND

MODEL BR-2 sl 92.5

{Laas Cabinst]

YTORLITY |NCLUDING NEW
EXCISE TAX®

ATTENTION BEGINNERS ...

This kit is an ideal “first project” if you have never built

a Heathkit before. A good chance to “learn by doing.”
Mr'_nialure tubes and high- s 5Vs-inch PM speaker.
gain IF transformer. sk Provision for phono jack.

sk Rod-type built-in antenna. sk Transformer - operated

gg!(:ﬁ os,fmsmwry and se- vower supply.

Receiver Kit

You need no previous experience in clectronics to build
this table-model radio. The Model BR-2 receiver covers
550 ke to 1620 ke and features good sensitivity and selec-
tivity over the entire band. A 5%4” PM speaker 1s em-
ployed, along with high gain miniature tubes and a ncw
rod-type built-in antenna. Provision has been made in the
design of this receiver for its use as a phonograph ampli-
fier. The phono jack is located on the back chassis apron.
A transformer operated power supply is featured for
safety of operation, as opposed to the usual AC-DC
supply commonly found in “economy radio kits.” Don't
let the low Heathkit price deceive you. This is the kind
of set you will want to show off to your family and friends
after you have finished building it.

Construction of this radio kit is very simple. Giant size
pictorial diagrams and dectailed step-by-step instructions
assure your success. The construction manual also includes
an explanation of basic receiver circuit theory so you can
“learn by doing™ as the receiver is built. The manual even
provides information on resistor and capacitor color codes,
soldering techniques, use of tools, etc. If you have ever
had the urge to build your own radio receiver, the out-
standing features of this popular Heathkit deserve your
attention.

CABINET: Praxylin impregnoted fobric covered plywood cobinet
ovailoble for the BR-2 receiver os shown, Complete with alumi-
num ponel, reinforced speaker grill, and protective rubber feet.
Shipping weight 5 Ibs., port No. 91-9A, .............. 54.95%

.............O..........................“..‘...........

HEATHKIT PROFESSIONAL RADIATION COUNTER KIT

This sensitive and reliable instrument has already found ex-
tensive application in prospecting, and also in medical and
industrial laboratories. It offers outstanding performance at a
reasonable price. Front-pancl meter indicates radiation level,
and oral indication produced by panel-mounted speaker.
Meter ranges are 0-100, 600, 6,000 and 60,000 counts per
minute, and 0—.02, .1, 1 and 10 milliroent-

gens per hour. The probe, with ¢xpansion MODEL RC-1
cord, employs type 6306 bismuth counter 57995
tube, scnsitive to both beta and gamma radia- .
tion. It is simple to build, even for a beginner.  Shpa. we. 8 ibs.

sk Awmazing new circuit for
high efficiency.

¥ Compact, portable and rugged.

¥ Stable circuit requires only one 67%2 volt “B” battery
and two 1V volt “A” batteries,

HEATH COMPANY

A Subsidiary of Daystrom, Inc.
BENTON HARBOR 20. MICH.

OCTOBER, 1956

HEATHKIT CRYSTAL RECEIVER KIT

The crystal radio of Dad’s day is back again, but with big
improvements! The Model CR-1 employs a sealed germanium
diode. eliminating the critical “cat’s whisker adjustment. It is
housed in a compact plastic box, and features two Hi-Q tank
circuits, employing ferrite core coils and variable air tuning
capacitors. The CR-t covers the standard broadcast band from
540 ke to 1600 ke, and no external power is  MODEL CR-1
required for operation. Could prove valuable s 75
for emergency Signal reception, This casy-to- 8 A

build kit i cal “'learn by doing™ e fenc
Id kit is a real “‘learn by doing™ experience TR

for the beginner. and makes an interesting EXCISE TAXS
project for all ages. Shpg. Wt. 3 Lks.

HEATHKIT ENLARGER TIMER KIT

The Model ET-1 is an casy-to-build device for use by amateur
or professional photographers in controlling the timing ey cle
of an enlarger, It covers the range of 0 to | minute with a con-
tinuously variable, clearly calibrated scate. The timing period
is pre-set, and the timing cycle i5 initiated by depressing the
spring-return switch to the “print’ position. Front panel pro-
vision is made for plugging in the enlarger and a safelight, The
safelight is auromatically turned “on™ when

the enlarger is “off”". Handles up to 350

watts. The timing cycle is controlled eclec- MODEL ET-3

tronically for masimum accuracy and rehia- s"so
bility. Very simple to build in only onc *
evening, even by a beginner. Shpg. Wi, 3 Lbs.
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Literally thousands of these preamplifiers are in use today, because the kit meets
or exceeds specifications for the most rigorous high-fidelity applications, and
will do justice to the finest available program sources. Provides a total of .5
inputs, each with individual level controls (three high-level and two low-Ievel),
Frequency response is within 1 DB from 25 CPS to 30,000 CPS, or within
1V4 DB from 15 CPS to 35,000 CPS. Hum and noise are extremely low, with
special balance control for absolute minimum hum level. Tone control pro-
vides 18 DB boost and 12 DB cut at 50 CPS, and 15 DB boost and 20 DB
cut at 15,000 CPS. Cabinet measures only 12-9/16" W, x 33%" H. x 4%" D,
and it is finished in beautiful satin-gold enamel. 4-position turnover and 4
position roll-off controls provide “LP,” “RIAA,” “AES,” and “early 78" equal-
ization, and 8, 12, 16, and 1 flat position for roll-off. Derives operating power
from the main amplifier, requiring only 6.3 VAC at 1 ampere and 300 VDC
at 10 MA. Easy to construct from step-by-step instructions and pictorial dia-
grams provided.

HEATHKIT HIGH FIDELITY

Preamplifier Kit

5 switch-selected inputs, each with its own level
control.

% Equalization for LP,RIAA, AES, and Early 78’s.

Separate bass and treble tone controls, and
special him control,

* Clean, modern lines and satin-gold enamel finish.

XY

MODEL
WA-P2

$2| 75 ncuuoing New

EXCISE TAX#

(With Cabinet]
Shpg. Wt 7 Lbs.

HEATHKIT HIGH FIDELITY FM TUNER KIT
¥ Hluminated slide-rule dial covers 88 10 108 MC.

% Modern circuit emphasizes sensitivity and

stability.

% Housed in attractive satin-gold cabinet to
match WA-P2 and BC-1,

This amazing new FM tuner can provide you with real high-
fidclity performance at an unbelievably low price level. Cover-
ing 88 10 108 MC, the modecrn circuit features a stabilized,
temperature-compensated, oscillator, A.G.C., broadbanded

IF circuits, and better than 10 UV sensitivity for 20 DB of
quicting. A high gain, cascaded, RF amplificr is used ahcad of
the mixer to incrcase overall gain and reduce oscillator leak-
age. It employs a ratio detector for high cfficicncy without
sacrifice in high-fidelity performance. 1F and ratio transformers
are pre-aligned, as is the front end tuning unit. This means the
kit can be constructed by a beginner, without claborate test
and alignment equipment. The FM-3A is designed to match
the WA-P2 preamplifier and the BC-1 AM  MODEL FM-3A
tuner. An illuminated slide-rule dial is em- *
ployed for frequency indication. Step-by-step 526’.5
instructions and large pictorial diagrams 'NE';lclig'ENgA':Esw
assure success. T
Shpg. Wi, 7 Lbs.

76

HEATHKIT BROADBAND AM TUNER KIT

This AM tuner has been designed especially for high-fidelity
applications. It incorporates a low-distortion dctector, a
broadband IF, and other featurcs essential to usefulness in
high-fidclity, Special voltage-doubler detector employs crystal
diodes for low distortion. Sensitivity and selectivity are ¢xcel-
lent. Audio response is = 1 DB from 20 CPS 1o 2 k¢, with 5
DB of pre-emphasis at 10 k¢ to compensate for station roll-off.
Covers the standard broadcast band from  pODEL BC-1
550 10 1600 k¢. Incorporates a 10 ke whistfe-

filter and provides a 6 DB signal-to-noise 52695
ratio at 2.5 UV, RF and IF coils are pre- v N'w
aligned, and power supply is built-in. Incor- ! :cxlcns'z su"
perates AVC, two outpuls, and two antenna  (qp Cabinet)
inputs. Sheg. Wt. 8 Lbs.

HEATHKIT ELECTRONIC CROSS-OVER KIT

This unusual device functions to separate low frequencies and
high frequencics so that they may be fed to separate amplifiers
and to scparate speakers, This ¢climinates the need for conven-
tional cross-over circuits, since the Model XO-1 does the com-
plete job electronically. Cross-over frequencies of 100, 200,
400, 700, 1,200, 2,000 and 35,000 CPS are selcctable with front
panel controls on the XO-1, and a separate level control is
provided for each channcl. Minimizes inter-
modulation distortion problems. Handles un-
limited power, since frequency division is
accomplished ahead of th¢ power stage.
Attenuation is 12 DB per octave. with sharp
**knee™ at cut-off frequency.

MODEL XO-1

518%5

Shpg. Wi, 6 Lbs.
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HEATHKIT ADVANCED-DESIGN

W-SM
Shpg. Wi 31 Lbas.
Expraas Only

MODEL W-51 sk Full 25 watt output with KT-
Consists of Model W-5M 66 output tiches.

plus Model WA-P2 pre- w4l connectors brought out
amplifier. to front chassis apron.

Shpg. Wt. 38 Lbs.

Express only. ... $81.50% sk Protective cover aver all

above-chassis components.

HEATHKIT DUAL-CHASSIS—WILLIAMSON TYPE
HIGH FIDELITY AMPLIFIER KIT

This 20-watt high-fidelity amplifier employs the famous Acro-
sound Model TO-300 ""ultra-finear™ output transformer and
uses 5881 output tubes. The power supply is built on a separate
chassis, and the two chassis are inter-connected with a power
cable. This provides additional flexibility in mounting. Fre-
quency response is = 1 DB from 6 CPS to 150 ke at 1 watt.
Harmonic distortion is only 197 at 21 watts, and 1M distortion
is only 1.3¢; al 20 watts, (60 and 3.000 CPS). Qutput impe-
dance is 4, 8, or 16 ohms. Hum and noise arec 88 DB below 20
watts. A very popular high-fidelity unit employing top-quality
components throughout,

MODEL W-3M: Shpg. Wt. 29 Lbs. Express only........ $49.75
MODEL W-3: Consists of Model W-IM plus Model WA-P2 pre-
amplifier. Shpg. Wi, 37 Lbs. Express only............. $71.50%

HEATHKIT 7-WATT
AMPLIFIER KIT

This amplifier is more limited
in power than other Heathkit
models, but it still qualifies as
a high-fidelity unit, and its per:
formance definitel exceeds
that of many so-ca{lcd “high-
fidelity* phonograph ampli-
fiers. Using a tapped-screen
output transformer of new de-
sign, the Model A-7D provides
a frequency response of == 115
DB (ro}r‘nlﬁo to 20,000 CPS. Total distor-
tion is held to a surpris-

ingly low level. OQutput YL o)
stage is ﬁush pull, and $'865
separatc bass and treble )
tonc controls are pPro-  inNCLUDING NEW
vided. Shpg. wr. 10 tbs. EXCISE TAX$
MODEL A-7E: Similor to the A-7D, except
that @ 12517 tube has been added for pre-
amplification. Two inpuls, RIAA compensa-
tion, and extra gain. $20.35%

HEATH COMPANY

A Subsidiary of Daystrom, Inc.
BENTON HARBOR 20, MICH.

1956

HIGH FIDELITY

Amplifier Kit

This 25 watt unit is our finest high-fidelity amplifier. Using
a special design peerless output transformer. and KT-66
output tubes by Genalex, the Model W-5M provides per-
formance characteristics unsurpassed at this price level.
Frequency response is 1 DB from 5 to 160,000 CPS
at 1 watt. Harmonic distortion is less than 1% at 25 watts
and 1M distortion is less than 1% at 20 watts (60
and 2000 CPS. 4 to 1). Hum and noise are 99 DR
below 25 watts. Damping factor is 40 to 1. Inpu voltage
for S watts output is 1 volt. Tubes employed are a pair
of 12AU7%. a pair of KT-66's and a SRIGY rectifier.
Measures 13-3/227 W, x 812" D. x 84" H. Output im-
pedance is 4. 8. or 16 ohms. Featured, also. is the “twecter
saver”™ which suppresses high frequency oscillation. and a
new 1ype balancing circuit requiring only a voltmeter for
indication. This balance is casier to adjust. and results in
a closer "dynamic™ balance between output tubes. The
Model W-SM provides improved phase shift character-
istics, reduced EM and harmonic distortion. and improved
frequency response. Conservatively rated high-quality com-
ponents are used throughout to insure years of trouble-free
operation. No technical background or training is required
for assembly, Step-hy-step instructions are provided for
cvery stage of construction, and large pictorial diagrams
illustrate exactly wherc cach wire and component is to be
placed. An amplifier for music lovers who can appreciate
subtle differences in performance. Just ask the audiofile
who owns one!

HEATHKIT SINGLE CHASSIS—WILLIAMSON TYPE
HIGH FIDELITY AMPLIFIER KIT

The 20-watt Modet W-34AN Williamson type amplificr is a
tremendous high-fidelity bargain. Combining the power sup-
ph and main ampliticr on one chassis, and using a Special-
design output transformer by Chicago Standard brings you
savings without a sacrifice in yuality. Employing 5881 output
tubes. the frequency response of the W-4AM is = 1 DB from
10 CPS to 100 ke at | watt. Harmonie distortion is onl. 2.7
at this same level. Output impedance is 4, 8, or 16 ochms. Hum
and noise are 95 DB below 20 watts.

MODEL W-4AM: Shpg. Wt. 28 Lbs. Express enly....... $39.75
MODEL W-4A: Consists of Model W-4AM plus Model WA-P2 pre-
amplifier. Shpg. Wt. 35 Lbs. Express only........ ... $61.50¢

HEATHKIT 20-WATT HIGH FIDELITY AMPLIFIER KIT

This high-fidelity amplifier features full 20-watt output using
push pull 6L6 tubes. Built-in preamplilier provides 4 separate
inputs, sclected by a panel-mounted switch. It has separate
bass and treble tone controls, cach offering 15 DB boost and
cut. Qutput transformer is tapped at 4, 8, 16, and 500 ohms.
Designed primarily for home installations, but also uscd exe

tensively for public address applications. True
high-fidelity performance with frequency re-
ponse of = 1 DB from 20 CPS to 20,000 CPS.
Total harmonic distortion only 19; (at 3 DB
below rated output).

MODEL A-98

$35°°

Shpg. Wt. 23 Lbs.

www americanradiohistorv com
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Thank you,

This range extending unit is designed especially for use with the Model SS-1 speaker
system. It consists of a 15" woofer, providing output between 35 and 600 CPS, and
a compression-type super-tweeter that provides output between 4,000 and 16,000
CPS. Cross-over frequencies are 600, 1,600, and 4,000 CPS. The SS-1 provides the
mid-range, and the SS-1B extends the coverage at both ends of the spectrum. Together,
the two speaker systems provide output from 35 to 16,000 CPS within + 5 DB,
This easy-to-assemble speaker enclosure kit is made of top-quality furniture-grade
plywood. All parts are pre-cut and pre-drilled, ready for assembly and the finish of
your choice. Complete step-by-step instructions are provided for quick assembly by
one not necessarily experienced in woodworking. Coils and capacitors for proper
cross-over network are included, as is a balance control for super-tweeter output
level. The §S-1 and SS-1B can provide you with unbelievably rich audio reproduction,
and yet these units are priced reasonably, The SS-1B measures 29" H. x 23" W. x
172" D. The speakers are both special-design Jensens, and the power rating is 35
watts. Impedance is 16 ohms.

MOD
$5-18B

$9995 Shpg, Wt 80 Lbs.

.......................0..............................

HEATHKIT HIGH FIDELITY

Range Extending

SPEAKER SYSTEM KIT

EL

HEATHKIT HIGH FIDELITY SPEAKER SYSTEM KIT

sure. room decorating scheme. Pre-cut and pre-drilled wood parts are of
* Two separate speakers for high and low fre- furniture grade plywood. The kit is easy-to-build, and all component
quencies. parts are included, along with complete step-by-step instructions for

* Kit includes all parts and complete instructions assembly. Can be built in just one evening, and will provide you with
many years of listening enjoyment thereafter.

for assembly.

* High quality speakers of special design — 15" woofer
and compression-type super-tweeter.,

* Easy-to-assemble cabinet of furniture-grade plywood.

* Autractively styled to fit into any living room.
Matches Model §5-1,

This speaker system is a fine reproducer in its own right, covering

50 to 12,000 CPS within + 5 DB. However, the story does not end

MODEL there. Should you desire to expand the system later, the SS-1 is
$5-1 designed to work with the SS-1B range extending unit — providing
additional frequency coverage at both ends of the spectrum. It can

$ 995 fulfill your present needs, and still provide for the future. The SS-1
uses two Jensen speakers; an 8” midrange-woofer, and a compression-

type tweeter. Cross-over frequency is 1,600 CPS, and the system is

Shpg. W 30 Lbs.  rated at 25 watts. Nominal impedance is 16 ohms. The cabinet is a
- ducted-port bass-reflex type. Attractively styled, the Model SS-1
kY2 Special design ducted-port, bass-reflex enclo- featyres a broad “picture-frame” molding that will blend with any

H EATH COMPANY - Subsidiory of Doystrom, fnc. BENTON HARBOR 20, MICH.

|
| ORDER
'BLANK e

NOTE: Al prices subject 1o
change without notice.

Enclosed find ( ) check ( )
money order for_____
Please ship C.0.D. ( ) postage |— -
enclosed for_______ pounds. [ QUANTITY ITEM
On Express orders do aot in- |———

clude transportation charges l
— they will be collected by
the express agency at time of |
delivery. |

ON PARCEL POST ORDERS in- l —

Name__ _ -

(PLEASE PRINT)

City & Zone __ __State.

SHIP VIA
3 Parcel Post

3 Express
] Freight

[ Best Way

MODEL NO.

PRIOE

clude postage for weight shown.
ORDERS FROM CANADA and
APQ'S must include full remit-

tance.

---—-----

L-----------------------------------------‘
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TELEVISION

By ROBERT B. COOPER

PORADIC-E skip for the summer

skip season was, from reports on
hand to the end of June, quite a bit
below the level of several previous sea-
sons. After a slow start, good skip con-
ditions prevailed on May 30, 31 and
June 4, 5, 6 and 7. Double-hop spo-
radie-E across the southern portion of
the country and short, single skip of
about 400 miles was noted by several
alert observers on May 30 and June 6.

Unusual tropospheric bending (ex-
tended ground wave) was noted in
North Dakota on June 10 when dx-er
Rossum of Mohall logged KEYD-9,
WCCOQ-4, WTCN-11, and KSTP-5 from
the Minneapolis area, over 475 miles
distant. The prevailing high barometric
pressure area that produced this recep-
tion moved eastward in the following
days, bringing good tropospheric bend-
ing to the Great lLakes area on June
12-18, with uhf reception to 350 miles.

Observer Rauch of Peoria, I, re-
ports excellent trepospheric reception
over the 3-day period of June 20--22
with such high-band catehes as KHOL-
13, Kearny, Neb, 475 miles; KSTF-10,
Scottsblutf, Neb., 715 miles; KBMB-12,
Bismark, N. D, 665 miles; KNOX-10,
Grand Forks, N. D., 620 miles; KOLN-
10, Lincoln, Neb., 370 miles, and KTVH-
12, Hutchinson, Kan., 560 miles. The
same area of high barometric pressure
slowly moved eastward into the eastern
Great Lakes avea, providing high-band
vhf and uhf reception out to 150 miles.
Raueh’s detailed reports are listed to
illustrate the possibilities of ground-
wave dx even during a period of the
vear that is known more for its E's ac-
tivities than its extended ground wave.

Long haul dx

Little douhble hop E skip has ap-
peared during the 1956 skip season.
A few weak loggings from the East
Coast are reported by Cooper of
Fresno. Calif., on May 30. 31 and June
5 and 6. Observer Smith of Wasco.
Calif., notes reception from WITI-6,
White Fish Bay. Wis.. at 1,800 miles, on
June 6. Channel 6 double hop is rare.

The longest haul of the current vear
goes to Robert Seybold of Dunkirk,
N. Y. Bob was able to identify triple-
hop KENI, channel 2, Anchorage, Alas-
ki, in the late evening of June 27. Sta-
tion CFRN, channel 3, Edmonton, Al-
berta, was also seen.

F2 skip reception

Qur vhf dx via the F2 layer is
thought to be a result of the heavy

OCTOBER, 1956

Receptor
Rectifiers

Really

Reliable
Replacements

Get them from your parts dis-
tributor — There’s a standard
replacement available for sets
of every radio and TV manu-
facturer.

Semiconductor Division

[ 2
Radio Receptor Company, Inc.
Radio and Electronic Products Since 1922
240 Wythe Ave., Brooklyn 11, N. Y. » EVergreen 8-6000
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bock guorantee, For the best reception,
unsurpassed clear pictures, specify Hi-lo,

GUARANTEED
PERFORMANCE
, L4 Y Y

Hi-Lo is covered by a $100,000.00 insur-

ance pelicy issued by one of the largest

insurance companies.*

New...
Just what
you asked
for!

. .
7/['[0 Model 505 — Channels 2-83

with the exclusive highes! gain, spirol de-
signs which are cavered by the following
U.S. patent numbers: 2,495,579, 2,583,745,
2,724,773; 2,748,387; 2,755,4466; ond Co-
nadian Patents 1951 and 1956; ather pat-
ents pending.

o

W'_l Model 101 — Channels 2-13.
(4 0The original and world famous
antenno that is wanted, demanded ond
vsed for GUARANTEED FINEST RECEP-

TION. Na rods to adjust. Provides clear-
est pictures faster. LIST. .. .%9.95

The spiral antenna that is designed for maxi- i

mum performance featuring the NEW TELE.
SCOPING DIPOLES. This versatile ontenna
swivels on boll and sockel in ony direction.

Gald spirals, plastic base blend
with ony room. LIST. .

NeW...

For every
TV
owner

£

|
W,’.lo Model 404 Channels — 2-83.
NEW INDOOR ANTENNA
that swivels with o gentle touch of your
little finger. Dipales swivet on ball and
socket in every direction, Golden spirals
and decorative plastic base blend with
oll turniture. RECEPTION 15 GUARANJ

TEED. LIST. .. .$12.95

“name upoOn request

$14.95

highest signal gain that is specially de-
signed for ALL UHF areas. luxurious
gold upright and crossbar. LIST. . $5.95

2/ Modei 303 — Channels 14-83.
Mla The UHF ANTENNA with the

AL LALSOLNNNL
AFFFRAALABLLS

\
ol
m’-lo Model 202 — Channels 2-83

PEAK PERFORMANCE which is unsurpassed is
guaranteed with this antenna for ANY and
EVERY orea. The gleoming gold upright, shiny
spirals, bokelite base, aluminum bars, modern
design

all make this YOUR BEST ANTENNA BUY.

LIST. .. .$9.95

INSIST ON THE GENUINE Hi-Lo Spiral Antennas!
Known and atcepted .everywhere, Hi-Llo is manufactured and
GUARANTEED by the best antenna manufacturer in the world. Hi-lo is

consumer accepted and approved,

0 TV ANTENNA CORP.

l'
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3540 North Ravenswood Avenve
Chicago 13, lllinois
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radiation from the sunspots during
vears of peuk sunspot uctivitv. Euch of
these spots is eapable of a certain
amount of corpuscular radiation which
causes the F2 layer to ionize and tuke
on the qualities of a mirror (as the
laver appears to a radio or television
wave). When the radiation is present
to a high enough degree. the layer be-
comes such a perfect “mirror” that even
our shorter wavelengths (such as tele-
vision waves) are retflected from it and
return to earth at a distant point. Thus
as the sunspot count continues to in-
crease, amd the rudiation reaching the
['2 layer does likewise, our I'2 laver
comes closer and closer to becoming a
mirror to television waves.

I'rom all present indications, dx-ers
in the United Stutes south of a line
stretehing from Norfolk, Va.. to San
Franeisco, Calif., should have excellent
results from such as chiannel 2, Caracas,
Venezuela; channel 2. Rio de .Janiero.
and channel 3, Sao Paulo, Brazil, be-
ginning around the first week of Oc-
tober. West Coast dx-crs should have
similar results with stations from the
Hawaiian islands.

Forecast

Sporadic-F. skip for the months of
October and November will fall oft
sharply from its summettime high, be-
ing eonlined to the more southern
states for the most part. Long-term
predictions list the period of Qect. 1527
as the best period to catch any E-skip
openings. Those openings that do occur
will be short, usually in the early eve-
ning hours LST. Wateh the east-west
paths as the sun begins to set over the
horizon.

Tropospheric dx (extended ground
wave) will continue to be good through-
out October, wgradually falling off in
November as the colder weather sets
in. Observers near the Great Lakes
should be alert for late-evening recep-
tion on the high-band vhf and uhf chan
nels in the 200-500-mile range. FEarly
morning reception on the whole vhf—uhf
pectirum will also be good. Along the
Gulf coast and Atlantie seaboard the
late evening hours will be especially
productive when the truiling edges of
areas of high barometric pressure cover
vour section of the country. A high
barometer, gradually fulling, is a good
sign of tropospheric dx. [For long-range
uhf reception, similar barometric pres-
sure readings, coupled with high rela-
tive humidity in the 50’s or above, will
pay ofl in nice catches.

The tirst of the 2 layver dx reception
for United States observers should oc-
cur during the period of QOct. 11-15, in
the early morning hours, on north-
south paths. Watch channels 2—4 for
reception from South American sta-
tions in Venezuela. Brazil, Guatamala
and PPuerto Rico during the hours 0700-
1100 and 1600-1900 1.ST. Similar re-
ception from the IHawaiian Islands
should be noted by alert observers in
Southwestern part of the United
States. END
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FOR THE BEST IN COLOR...
VIEWERS INSIST ON
ALLIANCE TENNA-ROTOR

New decorator colors—Forest Green and Ivory More than 3'000,000
-for Allionce Tenna-Rotor control cases—are s =
selected 10 blend with the major color trends Alliance Tenna-Rotors are in use

in contemporary home decorations.

) Model T-12-G above—with
T famous Tenna-Teller Pointer.

®

3 /7, Model U-98-G left—Deluxe q Iq n

"r '-‘ model—completely automatic. T e

- ENNA . ROTO
Color Set Owners Protect o R

Their Investment with Alliance Tenna-Rotor! CEEPVIBAERTERN RN L FaTaTon

Millions of viewers will want color—even if it is more costly . peomed with pin-point occuracy using the fomous
ond criticol! ALLUANCE TENNA-ROTOR helps to minimize ALLIANCE TENNA-ROTOR.

ghosting—mokes for stronger, cleorer color definition . ..

exponds color viewing in oil morkets. T“E AlllAN(E MFG- Co., |NC., AlllANCE, OHIO

Color con be criticol—good color, like good block ond {Division of Consolidoted Electronics Industries Corp.)

white will improve with o directional ontenno which con In Cenoda—~ ALLIANCE MOTORS, Schell Avenue, Toronte 10
OCTOBER 1956
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Superior's New Model TC-5%

I . Streamlined
The Experimenter or Part-time Serviceman, who has Speedy, yet efficient operation ‘ |
delayed purchasing a higher priced Tube Tester. is accomplished by: Elimination |
The Professional Serviceman, who needs an extra of old style sockets used for

Tube Tester for outside calls, testing obsolete tubes (26, 27,
The busy TV Service Organization, which needs 57, 59, etc.) and providing sock-
extra Tube Testers for its field men. ets and circuits for efficiently | ‘
testing the new Noval and Sub-
= You can't insert a tube in wrong socket. Separate sockets are  Minar types. I
used, one for each type of tube base. ¢ “Frece.point* element |
switching system Any pin may be used as a filament pin and wi%:ﬂop:gg?‘g ci:r:ﬁf,ctfg,:';m:::
the voltage applied between that pin and any other pin, or even  charts and streamlined carrying |
the “top-cap’. e Checks for shorts and leakages between all case. q
elements. Provides a super sensitive method of checking for 4;

shorts and leakages up to 5 Megohms between any and all of

the terminals. Conlinuity between various sections is individ. | |
ually indicated. « Elemental switches are numbered in Strict ‘l
accordance with R.M.A. specification. The 4 position fast-action NET lj

snap switches are all numbered in exact accordance with the
standard R.M.A. numbering system.

Superior's New Model Tv-11
Standard Professional

TUBE
'I'ES'I'ER

|
Uses the new self-Cleaning Lever Action Switches for individual 1
element testing. Because all elements are numbered according ‘[
to pin-number in the RMA base numbering system, the wser
can instantly identify which element is under test. Tubes H

s TESTER
New Model TY-40

® Tests all magnehcally deflected tubes . .
in the set . . . out of the set . . . in the carton!!

e A complete picture tube tester for little more
than the price of a *‘make-shift'” adapter!!

’ The Model Tv-40 is absolutely complete! Self-
'i conlained, including built-in power supply, it tests
r - picture lubes in the only practical way to efficiently

having ta{)ped filaments and tubes wilh fi'aments terminating

In more than one pin are truly tested with the Model TV-1l
as any of the pins may be placed In the neutral position
when necessary. |

% The Model TV.1l does not use any combination type sockets. I
Instead individual sockets are used for each type of tube.
Thus it is impossible to damage 2 tube by inserting it in
the wrong sotket,

J¢ Free-moving built-in roll chart provides complete data for
all tubes.

¥ NOISE TEST: Phono-jack on {front panel for plugging In either
phones or external amplifier will detect microphonic tubes or
noise due to faulty elements and loose internal connections.

EXTRA SERVICE — The Model TV-Il may be used as an extremely

sensitive Condenser Leakage Checker. A relaxation type oscillator

test such tubes; that is by the use of a separate
instrument which is designed exclusively to test
the ever increasing number of picture tubes!

SPECIFICATIONS

Tests all magnetically deflected plcture
tubes from 7 inch to 30 inch types. e
Tests for quality by the well estab-
lished emission method. All_read-
ings on “Good-Bad™ scale. ® Tests
for inter-element shorts and_leak-
ages up 10 5 megohms. e Test
for open elements.

incorporated in this model will
Model TV-30 comes abso- detect lcakages even when the
lutely Icomplete—noth $ frequency is one per minute.
ing else to buy. Housed The model TV-11 operates on 105-
in round cornered, NET 130 volt 60 Cycles A.C. Comes NET
moclg:g g:I;ellm housed in a beautiful hand.rubbed

0ak cabinet complete with portable
cover.

TRANS-CONDUCTA NCE TUBE TESTER

TESTING TUBES s NEWLY DESIGNED FIVE POSITION LEVER
Superior's New Model e v Employs improved TRANS-CONDUCTANCE circuit. An SWITCH ASSEMBLY. Permits application of ”:'!I
1 In-phase signal Is impressed on the input section separate voltages as required for both plate I
of a tube and the resultant plate current change and grid of tube under test, resuiting in ime ” il
s measured. This provides the most suitable proved Trans-Conductance clrcuit.
Il method of simulating the manner In which tubes TESTING TRANSISTORS It

actually operate in Radio & TV receivers. ampli-

fiers and other circuils. Amplification factor, plate A transistor can be safely and adequately |I|

tested only under dynamic conditions. The

] {1
’ resistance and cathode emission are all correlated Model TV-12 will test all transistors in that | Hl [
in one meter reading. I
| approved manner, and. qualnty is read directly
v NEW LINE VOLTAGE ADJUSTING SYSTEM. A tapped on a special “transistor only” meter scale
transformer makes it possible to compensate for

line voltage variations to a tolerance of better than Model TV-12
L7
2%- housed in hand-
¢ SAFETY BUTTON—protects both the tube under test some rugged
and the instrument meter against damage due to portabie cabinet NET

overload or other form of improper switching. sells for only

EXAMINE BEFORE YOU BUY!

ALSO TESTS
TRANSISTORS'
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20,000 OHMS PER VOLT

LLMETER

1
lln.‘

Superior’s New
Model TV-60

l" il |"I|"|tl ‘llll i

Includes services never before provided by an instrument of !

this type. Read and compare features and specifications below!

s - SPECIFICATIONS

0 8 D.C. VOLFTAGE RANGES (At a sensitivity of R.F. SIGNAL TRACER SERVICE: Enables following the
P g 20,000 Ohms per Volt) 0 to 15,75/150,/300/750/ R.F. signal from the antenna to speaker of any radio
- 1500/7500/30,000 Volts. or TV receiver and using that signal as a basis of
J \ 7 A.C. VOLTAGE RANGES: (At a sensitivity of 5,000 measurement to first Isolate the faulty stags and
) Ohms per Volt) 0 to 15/75/150/300/750/1500/ finally the component or tircuit condition causing the
AT S 7500 Volts trouble ‘
o IS < E 3 RESISTANCE RANGES: O to 2,000/200,000 Ohms, AUDIO SIGNAL TRACER SERVICE: Functions in the
L . S %  0-20 Megohms. same manner as the R.f. Signal Tracing service speci-
— . 2 CAPACITY RANGES: .00025 Mfd. to 30 tfd. fied above except that it is
L] At -] 5 D.C. CURRENT RANGES: 0-75 Microamperes, O to used for the location of
5 @ [ 9 7.5/75/750 Milliamperes, 0 to 15 Amperes. cause of trouble in alt audio
| @ Q 3 DECIBEL RANGES:—6 db to + 58 db. and amplifier systems. 50
¥ Model TV-60 comes tomplete with book of instruc-
FEATURES tions: pair of '-md:'""p test leads: hlghl-\.;lt:\""
% Giant recessed 6y2 inch 40 Microampere meter with robe mdetocinileklinclcord JnFS iyt ITacer NET
mirrored scale. for all above accessorfes i

% Built-in sofation Transformer.

also
<complicte. Nothing eise to puy. ON

included. Price
1B

* Use of the latest type printed circuit and 1% multi.
pliers assure unchanging accurate readings.

|PPED Unv P
}\\PP\\W AL

A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing:
A.M. Radic « F.M. Radio - Amplifiers » Black and White TV « Color TV

R. F. SIGNAL GENERATOR: Provides complete coverage for A.M, and F.N¥. alignment.
Generates Radio Frequencies from 100 Kilocycles to 60 Megacycles on funda-
mentals and from 60 Megacycles to 180 Megacycles on powerful harmonics. »
VARIABLE AUDIO FREGUENCY GENERATDR: In addition to a fixed 400 cycle sine-
wave audlo, the Genometer provides a variable 300 cycle to 20,000 cycle peaked
wave audio signal. « BAR GENERATOR: Projects an actual Bar Pattern on any
TV Receiver Screen. Pattern will consist of 4 to 16 horizontal bars or 7 to 20
vertical bars. » CROSS HATCH GENERATOR: Genometer will project a cross-
hatch pattern on any TV picture tube. The pattern will consist of non-shifting
horizontal and vertical lines interlaced to provide a stable cross-hatch effect.
* DOT PATTERN GENERATOR (FOR COLOR TV): The Dot Pattern projected on any
celor TV Receiver tube by the Model TV-50 will enable you te adjust for
proper color convergence. » MARKER GENERATOR: The following markers are
provided: 189 Kc., 262.5 Kc., 456 Kc., 600 Kc., 1000 Kc., 1400 Kc., 1600 Kc.,
2000 Kc., 2500 Kc., 3579 Kc., 4.5 Mc., 5 Mc., 10.7 Mc., (3579 Kc. is the
color burst frequency.}

MODEL TV-50 comes abso-

| lutely complete with

j shieldedt leads 'and

fl operating instruc-
tions. NET

| Only

! b ! ok |
<o e o

|
MOSS ELECTRONIC DISTRIBUTING CO., INC. |
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ew Yor . N.Y. ) Model TV-12 Totat Price 57250 |
$22.50 within 10 days Balance $10.00 l
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. Model TV-50. Total Price $52.50
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9 page, for DA to poy the monthly balonce as shown. It L0 I I
. y Model Ty-(y Tota) Pri i
before you buy. If completely sotis- is wnderstood there will be no finonce or SI11.50 within 10 days. aam;'::esgfi.sg [
interest charges added. It is further un- e 3 eI e, |
. Madel TV.J0 Total Pri
fied then send down payment and pay derstood that should | fail to make pay- sa';ﬁfhril'h:nalﬂ d?'ys ° aBaFT;v::eS;g:gg |
. nt y 1ol mo s,
I| balence a5 indicated on coupon. Ne ment when du'e, Ohe.full vnpaid balance STodTT T%75 9 S IFnes T 1
. shall become immediately due and pay- S$I1.50 within 10 days. Bajanee $600
| Interest or Finance Charges Added! able. ueniNiyAiorethmonthsS [
| [ - l
-|:| , ¥ not completely satisfied return Name §
it 9 )
il nit to ys, no explangtion
I‘I I. . 2XP Address '
Iil | ‘ necedsary. {
it City Zone State |
| IJ ||,|" [l All peices net, F.0.8.. N.Y.C.
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oM PLSE BUT FOR EACH THREE 4
Fig. 1—The basic blocking oscillator counter and associated waveforms.
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Fig. 2—Diagram
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shows fundamentals of a simple phase detector system.

Part II1: The interlaced 11
svstenr; a commerical svnc generator

pulse-generator techniques

By EDWARD M. NOLL*

O obtain the necessary svne sta-

bility to interlace the lines of the

seeond field between those of the

first in an interlaced television sys-
tem, a fixed frequeney ratio between
horizontal and vertical seanning rates
must be established. [t is necessary
therefore to derive the vertical pulses
indireetly from the horizontal pulse
source via a counter chain. If the field
rate is to be locked in with the power
frequency. an additional civeuit in the
form of a phase detector is required.
Hence the pulse generator of an inter-
lace s¥stem not only includes the basie
pulse-forming circuit but alse a counter
chain and phase detector for a locked-
in interlaced scanning raster.

Counters

A counter eircuit as used in TV is
@ pulse frequeney divider—for so many
input pulses to the counter one pulse
leaves the counter. In a 5-to-1 counter
1 pulse leaves for every 5 applied.

If the input pulse frequency of 31,500
per second is applied to a 7-to-1 counter,
the output frequeney is 4,500 pulses
per sceond, The pulse frequency has

*Author. Clused-Cireuit and Industrial Televigion
(Macmillan)
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Fig. 3—Schematic diagram of sync generator in General Precision TV camera,
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TELEVISION

been divided by a factor of 7. If the
4,500-pulses-per-second signal is applied
to a second 5-to-1 counter the new out-
put frequeney is 900 pulses per second.
When the output of this second counter
is applied to a third counter, having
a ratio of 5 to I, the output frequency
is 180 pulses per second. Finally, if
the 180-pulses-per-second signal is ap-
applied to a 3-to-1 counter the last out-
put has a frequency of 60 pulses per
second. Thus in a series of four coun-
ters, 7 X 5 X 5 X 3, the output has
been divided down from 31.500 pulses
per second to 60.

The 31,500-pulses-per-second signal
can also be applied to a 2-to-1 counter
to produce an output pulse frequency
of 15.750 per second. Hence it is pos-
sible to derive indirectly both the
standard line-rate frequency of 15,750
and the field-rate frequency of 60
from a single so-called “master” pulse
generator operating on 31.500 cvcles.
The line and field rates have been
locked together hecause they are de-
rived from the same signal source.

The quantities 7 X 5 X 3 X 3 pro-
duce a total of 525. Thus the ratio
between the input and output of the
counter chain i1s a constant 525 which
is the number of lines per frame of
the interlaced television svstem. It is
possible to use other comhinations of
counts to obtain the 525-to-1 ratio.
For example, two stable counters with
counts of 21 to 1 and 25 to 1 can also
produce an overall count of 525 to 1.

\ basic blocking oscillator counter
and its associated waveforms are shown
in Fig. 1. A blocking tube osecillator
can be used as a counter when its out-
put frequency is adjusted close to the
ocutput pulse frequeney desived. For
example, if the free-running frequency
of a blocking oscillator is adjusted
close to 300 cycles, it can be made to
function as a counter with an output
pulse frequency of 300. If an exact
input signal of 900 pulses per second
is applied. the oscillator will function
as a 3-to-! counter with an exact out-
put frequency of 300.

The counting activity can be under-
stood by observing the grid waveforms.
The arrival of each third pulse occurs
at a time when the blocking tube can
be driven into eonduction. At the in-
stant the oscillator conducts, a positive
lead ng edge or pulse is developed in
the cathode circuit, representing the
counter output. Thus for each 3 pulses
applied to the grid of the blocking
oscillator (ecounter) 1 pulse appears
at the cathode and—in ettect—we have
a synchronized 3-te-1 counter. The
blacking oscillator is synchronized by
every third input pulse. Consequently,
its output will always be exactly one-
third the frequency of the input pulses.
The other two input pulses occur when
the blocking tube grid is beyvond cutoff
and therefore are not able to reach up
and trigger the oscillator into condue-
tion. It is only the third pulse that is
so timed that it occurs just bhefore the
blocking oscillator normally goes into
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Look for this brand mark
—only genvine Perma-Tube
gives you this protection

Here's why PERMA-TUBE backs up quality service:

1. PERMA-TUBE IS CORROSION-PROOF . . .

i's treated with vin-

synite—then coated inside and ontside with a metallic vinyl resin
base. It's guaranteed to be free from rust in a salt spruy test of
500 hours minimum te an American Society of Testing Materials
Specification BI17-49T. This assures long life.

. PERMA-TUBE I5 STURDY . . .

J&L Steel.

. PERMA-TUBE I5 EASILY INSTALLED . . .

it's made of special, high-strength

it's the only mast with

hoth ends of 1he jeint machine fited.

Here’s proof of how PERMA-TUBE resists corrosion:

Test samples after 1440 hours

ASTM sait spray test

STEEL

1. Coated Mechanical Tubing .

[

note that galvanized coating is

gone aond underlying steel is se-

verely corroded.

. Coated Mechanical Tubing . . . note
thot point coating is neorly de-

stroyed ond zinc coating is cor-

roded.

. Galvanized Mechanical Tubing .
note zinc and steel gre corroded,

. PERMA-TUBE . .
Tube is relatively vnharmed.

For further details on product and installation,
write for a copy of the Perma-Tube booklet.
Jones & Laughlin Steel Corporation, Dept.
496, 3 Gateway Center, Pittsburgh 30, Pa.
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for miniature
transistor radios

Mallory Mercury Batteries are
your best bet for the big new
market offered by new “pocket-
size” transistor portable radios—

First in performance. Mallory

pioneered the mercury battery —

the powerful, long-life power
source that helped make these
new radios possible.

First in value. Mallory Mercury

Batteries cost less per hour of
operation. They’re fast-moving,
good profit-makers for vou . . .
goodvalueforyourcustomers, too!

SPECIAL INTRODUCTORY
BATTERY MERCHANDISER

Becouse of the remorkable sheif life of
Mallory Mercury Batteries, now for the
first time you can stock batteries without
feor of inventory loss. This introductory
assortment covers all populor transistor
partables. No extra charge for the
display unit! Order yours today!

MaLLorY

P. R. MALLORY & CO. Inc., INDIANAPOLIS 8, INDIANA
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conduction at its free-running fre-
quency.

Several types of basie relaxation
oscillators and feedback circuits can
be used as ecounters—multivibrators,
step-voltage counters, phanastrons and
others. Most of these busic circuits are
moditied or employ special stabilizing
eircuits to insure an accurate and
stable count.

Phase detector

The phase letector compares the
60-cycle pulse output of the final count-
er with a power-line 60-cycle compo-
nent. As shown in Fig. 2 it interprets
any change in frequency or phase of
the sine wave with relation to the
pulse, developing a dc component which
is applied as a regulating voltage to
a so-called control tube. The tube, in
conjunetion with this de voltage compo-
nent, is able to make frequency adjust-
ments of the master oscillator. The
extent of the change is just enough
to preserve a fixed count even though
the output frequency is not exactly
60 cyveles because of a power-line change
in frequency or phase. Thus the fre-
quency of the master oscillator and the
output frequency of the last counter
do vary with changes in power-line
frequeney but the count ratio between
the master oscillator and the output
of the last counter remains constant.

As an example. if the 525-to-1 count-
er chain is used, the actual 525-to-1
count will remain absolutely fixed re-
gardless of changes in the power-line
frequeney and phase. Nonetheless the
pulse generator is able to follow the
power-line changes and thereby pre-
vents disturbing hum patterns on the
raster.

A basic phase detector circuit is
shown in Fig. 2. It consists of a bridge
network of four diodes with the pulse
signal from the last counter applied
across one pair of corners of the bridge
and a 60-cycle sine-wave component
from the ac source (clipped, for volt-
age reference) across the other. When
the incoming pulse from the last count-
eir coincides in frequency and phase
with the incoming sine wave, a zero
voltage is developed from A to B of
the bridge. Thus the charpe on ecapac-
itor C! is zero because the pulse from
the counter occurs when the sine wave
is passing through its zero axis. This
aetion is similar to the horizontal con-
trol circuits used in modern television
receivers. If there is a departure in
the in-phase relationship between the
two signals, the incoming pulse from
the counter will occur when the sine
wave is above or below its zero axis.
Thus the charge on the capacitor be-
comes plus or minus as a function of
the direction of the phase chauge.

The de voltage at the output of the
phase detector is applied to the grid
of a reactance tube. The reactance
tube in turn is a pair of the resonant
tank eircuit of the master oscillator.
Thus any change of reactance tube
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hias results in a shift of the constants
in the tuned cireuit, changing the mas-
ter oscillator frequeney. This shift in
frequeney is sufficient to cause the out-
put of the very last counter to correct
itself and once again appear in phase
with the signal from the ac power
source.

GPL sync generator

The sync generator (Fig. 3) of the
General Precision Laboratory industrial
TV camera consists of three dual-
funetion tubes. The triode section of
V401 is a stabilized Hartley oscillator.
The tuned eircuit consists of tunable
induetor L1401 and eapacitor C405 with
one side returned to the plate of the
pentode section of the tube. The pen-
tode section functions as a reactance
tube shunted across the oscillator tuned
circuit. When the plate current of the
pentode tube changes, due to the de
voltage applied to its grid, the reactive
component it contributes to the tuned
circuit varies and makes the necessary
corrvection in the oscillator frequency.
The grid of the reactance tube is cou-
pled back through resistor R405 to the
de voltage contributed by a phase
detector.

The 31.5-ke horizontal output is
taken off the oscillator and used to
trigger a 2-to-1 blocking oscillater in
the sweep system of the television
camera. The 31.5-ke component is also
applied to the cathode of the ifirst
counter (half of V402) through dif-
ferentiating circuit C413 and R413.
The positive components of the signal
are flattened by the c¢rystal diode that
shunts R413. The negative spikes of
the 31.5-kc signal trigger and synchro-
nize the 3-to-1 blocking oscillator.

Neguative syne pulses on the cathode
function in the same manner as posi-
tive pulses at the grid. Consequently,
every third pulse drives the grid into
conduction. The 10,500-cycle component
is coupled through a second differen-
tiating circuit, consisting of C415 and
R417. to the grid of the second counter
(half of V402). The differentiating
circuit sharpens the pulses to insure
positive triggering of the counter.

The frequency of the first blocking
oscillator is controlled by the grid time
constant consisting of C414, Ri414 and
R432 which brings the frequency of
the blocking oscillator near 10,500
cyeles so that it can be locked in by
the incoming pulses from the master
oscillator.

The second blocking oscillator is a
T7-to-1 counter. The output removed
from its cathode cireuit has a frequeney
of 1,500 pulses per second. Thus every
seventh pulse from the first counter
trigpers the grid of the second. To
operate at this much lower frequency
the grid time constant of the second
counter is much longer than that of the
first—capacitor C418 has a larger value
than capacitor C414. Likewise resistors
R418 and R419 have a combined re-
sistance larger than that employed in
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Mow Ringle Needls Typn

Rexponss ., . 40-12.000 cycles
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“"throw-away' elemant
offering snap-in replace-
ment of both element and
needle assembly for es-
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good replacement needle.
Singleneedletypefeatures
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needle replacement.
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‘dispenser’ assortment
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TELEVISION

Basic units of the
GGeneral Precision
model PD-150-1
television system—
a camera and port-
able camera control.

the grid circuit of the first counter.
Both grid circuits are returned to a
B-plus point. This arrangement im-
proves the stability of a blocking tube
oscillator by making the grid discharge
cycle sharper; therefore triggering is
more positive and less likelv to be
influenced by circuit and signal varia-
tions.

A 1,500-cycle signal is coupled from
the cathode of the second counter to
the grid of the third. The third counter
operates with a 5-to-1 ratio to produce
a 300-cyvcle output that triggers the
final 5-to-1 counter which counts the
signal down to 60 cycles. These block-
ing oscillator eircuits (V403) are sim-
ilar to the first two with the exception
that the grid time constants and trans-
formers have heen chosen to operate
at the low frequencies of 300 and 60
cycles.

The total count therefore is 3 X 7
X 5 X 5 to produce 525. The GPL in-
dustrial television eamera (see photo) is
thereby a 525-line system using a line
rate of 15,750 and a field rate of 60
cycles. Hence its output can be used
to synchronize directly a standard tele-
vision receiver producing an interlaced
525-line raster identical to that formed
by an incoming commercial telecast
signal.

The 60-cycle vertical timing pulse is
removed at the cathode of the last
counter and fed to the vertical pulse-
generating stages of the camera. Two
pulses for the phase detector system
are also removed from the last counter.
A positive pulse is taken off the cathode
and applied through C411 to the phase
detector cireuit. An equal-amplitude
but opposite-polarity pulse is removed
from the plate circuit of the last
counter and applied through C412 to
the lower side of the phase detector re-
sistor network.

The phase detector cireuit employed
in the GPL sync generator is similar
to the type of circuit used in the phase
detector method of herizontal frequency

www americanradiohistorvy com

control in standard TV receiver prac-
tice. A 60-cycle 6.3-volt reference signal
is applied to the junction point of the
phase detector network. When the
applied pulses from the last counter
coincide with the zero axis of the 60-
cycle ac component the diode currents
flowing through the selenium rectifiers
are balanced. However, when there is
a phase displacement so that the 60-
eycle signal is above or below the zero
axis at the time of pulse application
the network is unbalanced and the
selenium rectifier currents change.
Consequently the steady-state charges
on capacitors C407 and C408 change
and alter the bias applied to the grid
of the reactance tube. A change in the
reactance tube grid bias makes the
necessary correction in the frequency
of the master oscillator. This change
is reflected through the entire counter
chain and restores the phase of the
signal at the output of the last counter
to correspond to that of the reference
sine wave.

A switch shunting C407 allows 60-
cyele lock-in or free-running operation
of the sync generator. The free-running
position is used for making certain
adjustments and when there is erratic
fluctuation of the 60-cycle source.

The GPL camera is mounted in a
small versatile housing that can be
controlled from a distance up to 500
feet. In fact, the housing is such that
the camera can be panned left and
right or tilted up and down from the
remote-control location. In addition re-
mote control of lens optical focus and
iris aperture is possible. These are
mechanical adjustments. The camera
control unit can also be spaced at the
same distance from the camera proper
and from this point the electrical focus
and other camera-tube adjustments can
be made. Thus the camera can be
mounted in an inconvenient or hazard-
ous posicion and all controls and adjust-
ments made from the remote viewing
position. END
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ALLIED’'S own knight-kits

THE FINEST ELECTRONIC EQUIPMENT IN MONEY-SAVING KIT FORM

LOWEST COST—our huge buying
power means biggest savings for you.
You do the easy assembly and your
finished instrument is equal in perform-
cnce and appearance to equipment
selling for several times the remarkobly
low KNIGHT-KIT price.

ADVANCED DESIGN—months of re-
search, development and field-testing
go into each KNIGHT-KIT to bring you
the {atest advonces in quality design.
And to assure top performance, premium
quality ports are supplied in each kit.

Build Your Own Quality )
Equipment of Sybstontiol Saving®

Buy With Confidence From the Pioneers in Electronic Kits

EASIEST TO ASSEMBLE—all
and panels are punched; all parts are
clearly identified —resistors are mounted
on cards and values are shown. Instruc-
tion monuols are a morvel of clarity,
feoturing ''Step-and-Chek" assembly,
“King-Size"” diagroms ond "Spotlight"
pictorials. All you need ore soldering
iron, pliers ond screwdriver.

chassis

ALLIED stakes its 36-year repu-
tation in the Electronics field on
your complete success and fullest
satisfaction with KNIGHT-KITS.

NEW knight-kit LOW COST
GENERAL-PURPOSE 5” OSCILLOSCOPE KIT

Mode! F-146
S 50 Outstanding value in an all-new, highly versatile 5° oscilloscope kit.
Perfect for visual display of all commonly encountered waveforms. Ex-
cellent for AM, FM and TV servicing, plus other high-frequency appli-
cations. An easy-to-build, easy-to-use, dependable performer thet
matches or beats commercially wired ’scopes selling at several times more. Up-to-the-
minute kit design features printed circuit, laced wiring harness, and pre-cut wires for
quick and easy assembly. Has 4 sweep ranges, 15-150,000 cps. High vertical sensitivity:
25 rms millivolts/inch; inFut impedance, 3.3 megs and 45 mmf; response down only
3 db at 700 kc. Horizontal sensitivity, 70 rms mv/inch; response, down only 3 db at
200 kc; input impedance, 2.2 megs and 30 mmf. Deluxe features include DC positioning
controls for fast trace positioning; blanking circuit on all ranges to climinate retrace
lines; graph scope screen and internal, regulated calibrating voltage for highly accurate
signal measurements; frequency-compensated vertical attenuator; provision for internz|
or external, positive or negative synchronization; Phantastron linear sweep generator;
high 2nd anode voltage for high:intensity trace. Kit is complete with 3" CRT and all
tubes—ready for assembly. Blue steel case with “‘disappearing’” handle. Handsome
panel in contrasting gray. Size, 1414 x 914 x 16° deep. Shpg. wt., 40 |bs.
Model F-146. Complete 5" Oscilloscope Kit. Netonly. .. .. .. ... .. ... .. . .. 549"50
F-148. RF Demodulator Probe Kit. Net only
F-147. Low-Capacity Probe Kit . . .

NEW knight-kit TV-FM
SWEEP GENERATOR KIT

Guaranteed Linearity ¢ Fool-proof Calibration
Wide-Range Coverage ¢ Electronic Blanking

Model F-123

54475

All-new; precision-designed for lab use, TV and FM servicing, pro-
duction line testing. Covers 300 ke to 250 mc continuous on 4 bands
(all fundamentals). Center frequencies of VHF TV channels appear
on scales. Exclusive KNIGHT-KIT sweep circuit assures almost
perfect linearity-—RF sweep output in excess of 0.15 volts, flat
within 1 db, is available on all bands. Sweep width continuously
variable, 0-13 mc. Crystal-controlled marker oscillator with dual
crystal socket and selector awitch. Phase control provides blanking
shift, 0 to 180°. Step-type and continuous output controls; separate
marker amplitude control. Filter connected to 0-50 mc output jack provides 20 db
attenuation of frequencies above 50 mc. to assure pure, fundamental output. 5-volt
horizontal sweep voltage (for scope) available from front panel. Professional-looking
blue-finish steel case with gray panel. Has ""disappearing” handle. 836 x 12 x 714", With
all pa;t;ﬁ. tubes, test cable, solder and multi-color pre-cut wire. Less crystal. Shpg.
wt, 1 lbs.

RS B
i EASY
PAYMENT TERMS

If your total KNIGHT-KIT

order is over $45, take

i

advantage of our liberal
Time Payment Plan—
only 10% down. Write

for application form.

Model F-123. TV-FM Sweep Generator Kit. Netonly. ... .......... ...... $44-75
P-286. 4.5 mc Crystal ((0059). Net . . . . . . .. e e $4.80
R1143., (5.0 mc Crystal ((02i70). INEL . = am na i o 0 50 g s o 50 £l o 4 8 S S50 $3.95
P-145. 10.7 mc Crystal ((029). Net. .. ...t ie e $3.95

ALL PRICES NET F.O.B. CHICAGO

ALLIED RADIO

SEE FOLLOWING PAGES
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ALLIED'S own knight-kits... better by far

Model F-144

69"

Ready to build. Shpg. wt.. 5 Ibs.

NEW knight-kit
VOLTAGE CALIBRATOR KIT

Medel
F-136

Permits the use of any scope
as a precision peak-to-peak
AC voltmeter. Provides a true
square-wave voltage on scope
screen. Range switch and cali-
brated potentiometer permit selecting any voltage be-
tween .01 and 100 volts, in 4 ranges. Fifth position of
switch feeds external signal to scope for comparison.
Constant output on line volt. variation from 80-135 v.
+6¢; on all ranges. Shunt capacitance only 15 mmf.
Use any 20,000 ohms /volt VOM or a VTVM for initial
calibration. Direct coupling of output provides ground
reference for 1DXC scopes. Portablecase, 73, x 511 x 44",

Model F-136. Voltage Calibrator Kit. Net

12’

. $12.75

anigntf =
s

&)

Model F-135

knight-Kkit $2650

VISUAL-AURAL SIGNAL TRACER KIT

A remarkable value in an instrument
which permits visual and aural signal
tracing of RF, IF, video and audio
circuits—has highest gain in its price
class. Traces the signal from the an-
tenna to the speaker. Reproduces
signal at plate or grid connection of
any stage. ldentifies and isolates
“dead” stages. Features: usable gain
of 91,000; "magic eye” with cali-
brated attenuators for signal pres-
ence indication and stage-by-stage
gain measurements; built-in 4" PM
speaker; single probe with plug-in
head gives instant choice of R} or
audio tracing. Provides noise test;
built-in watt meter calibrated from
25 to 1000 watts; provision for exter-
nal scope or VI'VM, Blue-finish steel
case. Shpg. wt., 13 lbs.

Model F-135, Signal Trace

Kit. Netonly . ... ... . - .526.50

" Model F-129

137

NEwW
knight-kit
6-12 VOLT BATTERY ELIMINATOR KIT

A valuable new unit for servieing
auto radios, mobile gear, etc. Delivers
continuously variable filtered DC
output from 0 to 15 volts. Provides
DC output at 0-8 volts or 0-15 volts.
Continuous current rating: 12.5 amps
al 6 volts, 10 amps at 12 volts. Can
also be used as battery charger.
Oversize rectifiers and transformer
for better regulation and long life.
Two meters provide simultaneous
current and voltage readings; ranges:
0-15 volts DC: 0-20 amps DC.
Doubly protected: fused primary and
automatic-reset overload relay for
secondary. Heavy-duty binding
posts. Blue-finish steel case with
“disappearing’"handle. Withall parts,
solder and pre-cut wire. 9 x 1214 x
733" Shpg. wt., 20 Ibs.

Model F-129, Power Supply

Kit. Netonly. .. ......... $37.95

knight-kit 5" ALL-PURPOSE WIDE-BAND OSCILLOSCOPE KIiT

2 Printed Circvit Boards < 5 Mc Width for Color TV

Wide-band, 5° Oscilloscope; equals or betters the performance of commercially-
wired 'scopes costing several times the price. Two printed circuit boards and
laced wiring harness assure wiring accuracy and reduce assembly time. Ideal
for lab use, color TV servicing and high frequency applications. Provides
unusually wide sweep range—from 5 to 600,000 cps. Locks in at frequencies as
high as 9 mc. Vertical response, 5 cycles to 5 mc. Response, down only 1 db at 3.58 mic color
burst frequency; downonly 3 db at 5 mc. High vertical sensitivity of 25 mv/inch. Input capacity
20 mmf and 3.5 megs. Qutstanding features: cathode-follower vertical and horizontal inputs;
9nd anode provides 1400 volts high-intensity trace; push-pull vertical and horizontal amplifiers;
positive and negative locking; faithful square wave response; frequency-compensated attenu-
ator; Z-axis input for intensity modulation; one volt P-P calibrating voltage; astigmatism con-
trol; blanking circuit to eliminate retrace lines; DC positioning control.
all tubes and parts. Handsome, professional, blue-finished steel case with ‘“disappearing”
handles. 1444 x 914 x 16". Shpg. wt., 40 lbs.

Model F-144. Wide-Band 5" Oscilloscope Kit. Net only
F-148. Demodulator Probe, Net. . $3.45.

omplete with CRT,

. ~..$69.00

F-147. Low Capacity Probe. 12 mmf. Net. .. $3.45

knight-kit LOW COST

RF SIGNAL GENERATOR KIT
Model F-145 Build this wide-

197

wired instrument. Ideal for align-
ment of RF and IF stages in radio
and TV sets. and for trouble-
shooting audio equipment. Delivers output on fundamentals from
160 ke all the way out to 110 mc; useful harmonics to 220 mc. Has
built-in 400-cycle sine-wave audio oscillator for modulating R17;
audio is also available externally. Features high-stability Colpitts
circuit with precision-wound coils—no calibration necessary. Has
input for external modulator. Maximum audio output, 10 volis.
RF output. over 100,000 micro-volts. Step and continuous-type
output attenuators. With all parts. tubes, wire and solder. Port-
able case, 7 x 10 x §". Shpg. wt., 10 lbs.

Model F-145. RF Signal Generator Kit. Net enly

range extremely
stable RF signal
generator and save
two-thirds the cost
of a comparable

- $19.75

knight=-kit
AUDIO GENERATOR XIT

Model F-137 An ideal audio fre-
quency source for
$ so checking audio cir-
cuits and speaker re-
sponse. Covers: 20

cps to 1 mc in 5 ranges. Output voltage: 10 volts into 600
ohms impedance. Offers the {lat response of a lab standard—
=1 db to 1 meg. Generator imp., 600 ohms. Less than
.25¢7 distortion from 100 cps through the audible range;
less than .5% when driving 600 ohm load at maximum out-
put. Cont. var. step-attenuated output. 17 lbs.

Model F-137. Audio Generator Kit. Net only

...$37.50

knight-kxit RESISTANCE SUBSTITUTION BOX KIT

Model
F-139

5595

Simplifies determination of resistor
values needed in a circuit. 36 stand-
ard 1 watt resistance values be-
tween 15 ohms and 10 megohms
with an accuracy of 10%. 18-posi-

tion switch; also slide switch for multiplying
values by 1000. Exira switch wafer serves as
tiepoints,eliminating bussbar.5x3x2".Com-

plete with test leads and clips. 2 lbs.
Model F-139. Resis. Sub. Box Kit. Net $5.95

wnight-kit CAPACITANCE SUBSTITUTION BOX KIT

Model
F-138

5595

Makes it easy to find capacitor
values needed in a circuit. Provides
18 standard capacitor values from
0001 mfd. to .22 mfd., #2097,
Values are 600 volts, except .15 and
.22 which are 400 volt. 18-position

switch selects all values quickly and easily.
In bakelite case, 5 x 3 x 2°.
===y parls, test leads and clips. 2 Ibs.

Medel F-138. Cap. Sub. Box Kit. Net . $5.95

Coniplete with all

QUALITY ELECTRONIC TEST EQUIPMENT IN MONEY-SAVING KIT FORM
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... easiest to build...you get

4%
Meter -
¥y ) e

coiomnn 107

1000 OHMS/VOLT VOM KIT

Exceptional accuracy and versa-
tility at amazing low cost. Ideal
for service shop, lab and Amateur
usc. Uses 415" meter (400 micro-
amp movement) with separate
scales for AC voltage and current,
DC voltage and current. decibels
and resistance. 38 ranges include:
AC, DC and output velts. 0-1-5-
10-50-100-500-5000 (1000 ohms/
volt sensitivity). Resistance, 0-
1000-100.000 ohms and 0-1 meg.;
Current. AC or DC. 0-1-10-100
ma and 0-1 amps; Decibels, —20
to +69 in 6 ranges. Uses 19, pre-
cision resistors. 3-position func-
tion switch and 12-position range
switch. Complete kit with bake-
lite case, (6% x 54 x 33{"), bat-
tery, pre-cut wire. solder and test
leads. Shpg. wt., 244 lbs.
Model F-128. 1.000 ohms/
volt VOM Kit. Net only

$16.95

e

knight-kit $2950

20,000 OKMS/VOLT VOM KIT

Qutstanding quality and perform-
ance at extremely low cost. Fea-
tures 32 ranges; full vision 415~
ineter; accuracy +2%, of full
scale; 50 microamperc sensitivity
for 20,000 ohms “volt input resist.-
ance on DC: front panel “zero
adjust’ Single switch selects
function amd range. Range: AC,
DC and output velis. 0-2.5. 10-
50-250-1000-53000; Resistance. 0-
2000-200,000 ohms and 0-20 meg.;
DC ma. 0-.1-10-100; DC amps,
0-1-10; Decibels, — 30 to +863 in
6 ranges. Uses precision 1%, mul-
tipliers. Moisture-resistant film-
tvpe resistors. Complete kit with
bakelite case (6% x 5T, x 33;"),
batteries. pre-cut wire, solder and
test leads. Shpg, wt., 5 lhs,

Model F-140

Model F-140. 20,000 ohms/volt
VOM Kit.
Netonly. , ............ $29.50

knight-kit RESISTOR-

CAPACITOR TESTER KIT

Model F-124 Measures capacitance
5 and resistance by ac-

s curate bridge method;
checks for opens and

shorts in paper, mica

and ceramic capacitors: shows
power faclLor of electrolvtics.
Large dial shows capacitance and

resistance at a glance: balanced-bridge circuit with “magic eye'” null
indicator measures power factor from 0-50°; . Tests capacitors with
rated voliages applied. 5 test voltages: 50. 150. 250. 350, 450. Capac-
ity ranges: 10 mmf to 1000 mfd in 5 ranges. Resistance ranges: 100
to 50.000 ohms and 10,000 ohins to 5 megs. Accuracy, +10%. Auto-
matic discharge feature prevents after-test shock. Blue-finished steel
case, 5 x 3 x 2”. With tubes and all parts. Shpg. wt., 8 Ibs.

Modei F-124. Resistor-Capacitor Tester Kit. Net only . . . 519.50

NEW knight-xit TRANSISTOR
& DIODE CHECKER KIT

Model F-149
s so Checks leakage-to-gain ratio and
noise level of all junction, point con-
tact and barrier transistors. Also
checks diodes. forward and reverse current con-
ductionofseleniumrectificrs: useful for continuity
and short checks. Easv-10-read meter. Features:
spring-return leakage gain switch: calibration
control: separate sockets for PNP and NPN
transistors. Headpheones or signal tracer may be
used with checker for noise measurements. Case,
5x3 x 2. With 2215 volt battery. 215 Ibs.

Model F-149. Transistor Checker Kil. Net 58.50

EASY PAYMENT TERMS: If your total KNIGHT-KIT order
is over $45, take advantage of our liberal Time Payment Plan
—only 109, down. Write for application blank.

ALL PRICES NET F.O.B. CHICAGO

OCTOBER, 1956

order from ALLLIED RADIQO 100 v wesTERN AVE., CHICAGO 80, ILL. ?

more...YOU SAVE MORE

knight-kit VIVM KIT
with Printed Circvit Board

Model F-125 An extremely stable,

95 and highly accurate

% VTVM. Greatly sim-

plified wiring—entire

chassis 18 a printed

circuit board. Maximum conven-

ience in arrangement of scales; 3X

AC and DC scale design permits

utilization of best portion of each

scale for nost accurate readm?s.

Also measures peak-to-peak for

FM and TV work. Ranges: AC

P-P volts, 0-4-14-10-1.40-100-1400-4000; AC rms volts and

DC volts, 6-1.5-5-15-50-150-500-1500; resisiance. 0-1000-

10K-100K ohms and 0-1-10-100-1000 megohms: db scale.

-10 to +5. AC response, 30 cycles to 3 mc. Low-leakage

switches and 19, precision resistors. Balanced-bridge cir-

cuit. 414" meter, 200 microamp movement. Polarity revers-
ing switch, Input res., 11 megs. Shpg. wt., 6 lbs.

Model F-125 Printed Circuit VIVM Kit. Netonly . $24.95

F-126. Hi-Voltage Probe; extends DC to 50,000 Volts $4.75

F-127. Hi-Frequency Probe; extends AC to 250 mc. . $3.45

PORTABLE
MODEL

Model F-143

knight-kit LOW-COST TUBE TESTER KIT

Offers high accuracy, top versatility and convenience
at lowest cost. Tests 4. 5. 6 and 7-pin large, regular
and miniature types, octals, loctals. 9-pin miniatures

2 and pilot lamps. Features test for new 600 ma series

string tubes, Tests for open. shori, leakage, heater continuity and
quality (by amount of cathode emission). 415" square meter with
clear "GOOD-?-REPLACE" scale. With line-volrage indicator and
line-adjust conirol. Choice of 14 filament voltages from .63 to 117
volts. Blank socket for future type tubes. Universal-type selector
switches for any combination of pin connections. Single-unit, [Q-lever
function switch. Fontire switch assembly is installed as a single unit-
saves time and greatly simplifies construction. Hluminated roll chart
lists over 600 tube types. Shpg. wt., 14 Ibs.
Model F-143. Counter Model Tube Tester Kit. Net only 529.75
Model F-142. Portable Model Tube Tester Kit. Net only. . . .$34.75
. $3.75

F-141. TV Picture Tube Adapter for above. Net only

knight-kit LOW-COST
"IN-CIRCUIT CAPACITOR CHECKER KIT

Tests capacitors while they are still wired in
the circuit! Saves time and bother; an essen-
tial instrument for the service technician. Just
press a button and the "magic eye" instantly
shows opens and shorts (not leakage). Tests
opens and shorts on any capacitor of 20 mmf
or greater capacity, even if it is in parallel
with g resistance os low as 50 ohms. Tests for
shorts may be mode on any capacitor even
when it is shunted by os low as 20 ohms.
Blue-finish steel case, 7% x 5% x 5". With
tubes, all parts, wire and solder. Easy to
assemble. Shpg. wt., 5 Ibs.

Model F-119. Cap. Checker Kit. ... 512.50

Model F-119

12"

1
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ALLIED’'S own MONEY-SAVING knight-kits

FAMOUS knight-kits FOR HOBBYISTS & EXPERIMENTERS...FASCINATING, INSTRUCTIVE...

-

3 ,_f--ﬂ"'_:':r‘"i-:.l | knight-kit = @ \
B A SPANNER” - % % PN ’.
. BAND SWITCHING o ° = 3
: RECEIVER KIT 1 !

1 b " Model R ¥ i =
e ® o e 3157 e Rgmegaid] b
e Thrilling Short Wave and Broadcast Model 5-295 SI 47 5 SEEA

Famous 2-band AC-DC receiver in easy-to-build kit form at a very
low price. Pulls in thrilling short-wave (6 to 17 mc} and standard
broadcast. It’s fun listening to amateur, aircraft, police and
marine radio. Features higgly sensitive regenerative circuit.
Bandswitch selects broadcast or short wave. Has 4 PM speaker and
beam-power output tube for plenty of volume; headphone connectors
for weak signal listening; slide switch cuts out speaker. Uses 12AT7
regenerative detector and audio amplifier, 50C5 power output, 36W4
rectifier. Six controls: Bandspread; Main Tuning; Antenna Trimmer;
Bandswitch; Regeneration; Audio Gain. Includes tubes and all parts.
7x 10% x 6. Shpg. wt. 414 lbs.

Model $-243. “Space Spanner’ Receiver Kit. Net only

$-247. Matching Cabinet for above. 2 Ibs. Net

NEW knignt-kit TWO-WAY INTERCOM KIT

New low-cost, easy to build intercom system kit. Ideal for
use in home or office. Consists of Master unit and Remote
unit, each with press-to-talk switch, Remote unit may be
left “open” for answering calls from a distance, for “‘baby-
sitting’’, etc, Remote may also be connected for “private”
operation—cannot be “listened-in”’ on, but it can be called
and can originate calls. Master unit includes high-gain
2-stage ampfiﬁer; each unit has 4° PM dynamic speaker.
Complete with Antique White cabinets (434 x 614 x 434"},
all parts, tubes and 50 feet of cable (up to 200 feet of cable
can be added). For AC or DC. Shpg. wt.,

7 lbs.
Model 5-295. Two-Way Intercom Kit. Net only. 514.75

.. $15.95
$2.90

. 2
—— Model 5-735 51725 ."“;h?;“ Model 5-730 51995

knight-kit

"OCEAN HOPPER” RECEIVER KIT

‘Tops for exciting broadcast, long wave and short
wave reception. Highly sensitive regenerative-
type circuit. Excellent headphone reception; can
be used with 3-4 ohm PNF speaker on strong
broadcast band stations. Supplied with plug-in
coil for standard broadcast; covers long wave
and popular short wave bands with coils below.
Pulls in thrilling foreign broadcasts, police, ama-
teurs and aircraft. Controls: Main Tuning, Band-
w_read, Antenna Tuning. Off-On-Regeneration.

ith all parts and tubes (less extra coils and
headset). AC or DC. Shpg. wt., 5 lbs.

Meodel 5-740. ''Ocean Hopper” Kit.. ... $"-7S

EXTRA PLUG-IN COILS
$-741. Long Wave, 155-470 ke, Net . ... ... 79¢
$-742. Short Wave, 1.65-470 ke.
$-743. Short Wave, 2.9-7.3 mc.
$-745. Short Wave, 7-17.5 mc.
S-744, Short Wave, 15.5-35 mec.

knight-kit LOW COST PHONO
AMPLIFIER KIT
It's easy to build this

“RANGER II”" SUPERHET RADIO KIT

Thousands have built and enjoyed the
“Ranger”’ Broadcast Band Receiver. Care-
fully enginecred for easy construction and
powerful, sensitive performance. Latest
Superhet circuit; tunes 540 to 1680 kc; covers
entire broadcast band and exciting police
calls, Features automatic volume control,
built-in preformed loop antenna, ball-bearing
tuning condenser. Develops excellent tone
quality from Alnico V PM dynamic speaker.
Supplied with following tubes: 12SA7GT con-
verter; 128K7GT IF amp.; 12SQ7GT det.-
AVC-audio; 50L6GT audio output; 35Z5GT
rect. Complete with handsome brown plastic
cabinet (6 x 9 x 5) tubes, speaker, all parts,
and instruction manual. AC or DC operation.
Shpg. wt., 8 lbs.

Model 5-735. ““Ranger 11" Superhet
Radio Kit. Netonly.............. $l7-25

CRYSTAL SET KIT

FAMOUS knight-kit

Thousands of beginners have
started in radio and electronics

3-WAY PORTABLE RADIO KIT

A low-cost portable radio covering the
full standard broadcast band from 535
ke to 1650 ke. Delivers excellent recep-
tion on AC or DC current or from self-
contained batteries. Sensitive Superhet
circuit features automatic volume con-
trol, economical operation. Includes
powerful 5" Alnico PM dynamic speaker,
efficient ferrite loop-stick antenna. Sup-
plied with following tubes: 1R5 con-
verter; 1U4 IF amplifier; 1U5 detector-
AVC-audio; 3V4 audio output. Complete
with attractive portable case (754 x 10 x
514 "), tubes, speaker, all parts and in-
struction manual, Shpg. wt., 6 lbs.
Model 5-730. 3-Way Portable

Radio Kit (less batteries). Ne:.$l9.95

J-651. Battery Kit for above. . ... $2.50

Model 5-261

fine-performing, low-
cost compact phono
amplifier. Ideal for use
in a portable phono-

h*gg;ﬂ*ff-'a i

= graph—simply add any
record player and a 3 to 4-ohm speaker. Amplifier works with crystal
or ceramic cartridges. Inverse feedback circuit for rich, clean tone
quality. Delivers full 114-watt cutput with less than .25 volt input.
Includes efficient tone control; has AC ocutlet, controlled from ampli-
fier switch. Complete with tubes and all parts. Sizeonly 414 x 7x 4™—
fits into almost any portable phono case. Shpg. wt., 3 lbs.

Model 5-790. Phono Amplifier Kit. Netonly. ... ............ 58.95

95 ==

by building the KNIGHT-KIT
crystal set. This feature-packed set delivers
loud, clear reception of local broadcast stations.
A ﬁermanium crystal diode detector assures
high sensitivity and simple operation—no crystal adjustment re-
quired. “Hi-Q"" coil boosts sensitivity. Ball-bearing variable capacitor
for easy tuming. With all parts and simple-to-follow instructions.
Shpg. wt., 1 1b.

Model 5-261. Crystal Set Kit. Netonly.................... 52.15
$-267. Accessory Kit. 2000-ohm headphones and all parts
for outdoor antenna. . . . ... ... ittt e $2.95

Buy with confidence from ALLIED — America’s Pioneer in Electronic Kits
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finest quality electronic equipment in lowest-cost kit form

EASY-TO -BUILD HIGH PERFORMANCE KITS  WIDELY USED BY MANY LEADING TRAINING SCHOOLS

NEW knignht-kit
ELECTRONIC PHOTOFLASH KIT

New feature-
Medel 5-244 packed photoflash
s 50 Kit——dcsi ned for
top quality de-
pendability —
available at a
money-saving low price. Ideal
for black and white or color
photography. Xenon-filled re-
flector-bulb assembly gives over
10,000 flashes at less than !5¢ each! 1/700-second flash
freezes the fastest action. Has 50 watt-second outrut.
Provides light approximating daylight in spectral quality;
permits the use of outdoor-type film indoors. Film guide
number for color {ASA10) is 45. Designed for X" or O™
shutters only. Requires sync cable (available from any
photo supply dealer) and either battery or AC supply
listed below. Complete outfit with battery weighs only 314
lbs. Kit includes all parts, carrying case and easy-to-follow
instructions. Shpg. wt., 3 lbs.
Model $5-244. Electronic Photoflash Kit. Net. .. 528.50
$-246. AC Power Supply Kit. Easy to assemble. . ..$3.75
J-626. Battery for above (Burgess U-200)......... $8.47

: ; FAMOUS knight-kit LAB KITS

6-IN-1 RADIO
LAB KIT

Model 5-770

5795

A fascinating and instructive kit.
Enables you to build any one of
the following projects: Standard
firoadcast Receiver; Wireless
“Home Broadcaster”; Code Practice Oscillator; Code Practice
Broadcaster; Signal Tracer; Sine Wave Generator. Perfect for be-
ginners. Once basic wiring is completed, circuits may be changed
without soldering. Safe to build and operate; only tools needed are
screwdriver, pliers and soldering iron. The ideal kit for students and
beginners in electronics. Kit ineludes mounting board, tube, all
parts and easy-to-follow instruction manual. Less headphone (also

Build Any
of 6 Electronic
Projects

knight-xit TRANSISTOR RADIO KIT
Printed Wiring + Works from Penlight Cell l

Model Smooth
§-765 s 435 Variable Capacitor
Tuning

Experiment with the marvel of transis-
tora! Printed circuit requires no wir-
ing—just assemble with a few solder
connections and enjoy excellent recep-
tion over the full AM broadcast band.
No tubes to burn out—no crystal. Com-
pact—iits in the palm of your hand— l
operates for months from a single
penlight cell. Transistor provides plenty
of power for strong headphone reception.
Complete with alF parts, transistor and
penlight cell. Shpg. wt., 8 oz.

Model 5-765. Transistor Radio Kit 54-35
5-266. Accessory Kit. 4000-ohm head-
phones and all parts for outdoor an-
tenna. . ... ... . e $3.15

10-IN-1 -
LABKIT .

Model 5-265 .5 Any of
s 65 10 Electronic
Projects

A wonderfully instructive electron-
ics kit. Ideal for experimenters,
beginners—fun to build. Construct
a sensitive Broadcast Receiver;
Amplifier (for phono or mike); Wireless Phono Oscillator; Home
"Broadcast Station''; Code Practice Oscillator; Capacity-Operated
Relay, or any one of four other fascinating projects. Low voltages;
safe to build and operate. Only tools needed are soldering iron,
screwdriver and pliers. Perfect for self-inatruction in circuit funda-
mentals, and packed with practical applications. Kit includes
mountinfdboard, tubes, all parts, hardware, microphone, and 12-

serves as mike). Shpg. wt., 6 lbs. page builders’ manual. Shpg. wt., 10 lbs.

Model 5-770. “'6-in-1"" Lab Kit. Netonly. . ............... $7.95 Model 5-265. "'10-in-1"" Lab Kit. Netonly............... $12.65
J-112. Single 1000-chm headphone for above.............. $1.05 J-112. Single 1000-ohm headphone for above.............. $1.05
C-100. Antenna kit forabove.................. P, $1.05 C-100. Antenna Kit forabove. .. ... ..................... $1.05

xnignht-kit WIRELESS BROADCASTER KIT wean|

Model 5-705 Thie fascinating unit makes it possible to "'broad-
950 cast’’ witnh phonograph or microphone through any

standard radio receiver up to 50 feet away—with-

out any connection to the set. May be used with

crystal or magnetic cartridge, or with microphone.
Broadcasts a clear, full-toned signal. High-gain stage permits
using magnetic cartridge without need for external preamp.
Complete with all parts, tubes, wire and solder (less micro-
phone). 414 x 5 x 6. Easy to assemble. Shpg. wt., 3 lbs.

Model 5-705. Wireless Broadcaster Kit. Netonly....... $9-
$-556. Microphone for above with 5-ft. cable. .. .......

knight-kit PHONO OSCILLATOR KIT

Model 5-760 This low-cost phono oscillator may be used with

any crystal phonograph for “broadcasting’ re-

s 85 corded music through any standard radio receiver

up to 50 feet away. Requires no direct connection

to radio set. Operates on any frequency between

600 and B0O kec. Has controls for adjustment of modulation

level and selection of clear frequency on radio receiver. Uses

50L6GT tube and 35Z5GT rectifier. Complete with all parts,
tubes and instructions. 4! x 4% x 4%4". Shpg. wt., 11

b,
Model 5-760. Phono Oscillator Kit. Netonly. ... ... .. 55.85

knight-kit

CODE PRACTICE
OSCILLATOR KIT

Model $-239 Tronsistor
Cirevit—
$ 395

Powered by
Penlight Cell
An ideal code practice oscillator. Uses transis.
-$3.95 tor circuit. Extremely low current consumption
—powered by single penlight battery. Pro-
vides crisp, clear tone (400 to 600 cps). Has
input jack for earphone; screw-type terminal
strip for key. In compact bakelite case (2%
x 3% x 1¥1") with onodized oluminum
panel. Complete with all parts, transistor,
battery and eosy-to-follow instructions. Shpg.
wt, 1 lb

Model §-239. Code Practice Kit, ... $3.95
See Next Page for Amateyr Kits

ALL PRICES NET F.0.B. CHICAGO

order from ALLIED RADIO 100 N. WESTERN AVE., CHICAGO 80, ILL. —}

OCTOBER, 1956
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ALLIED’S own knight-kits give you the

BUILD YOUR OWN QUALITY HI-FI AMPLIFIER!

knight-kit

BASIC 25-WATT
LINEAR-DELUXE
HI-FI AMPLIFIER KIT

Model §-755

44>

Williomson-Type Circuit
Printed Circuit Boord
Chrome-Plated Chassis

This super-quality hi-fi basic amplifier is designed to satisfy the most critical listener. Intended
for use with tuners incorporating built-in preamp or with separate preamp. Incorporates latest
Williamson-type circuit and has potted matched transformers. Delivers maximum output of
45 watts. Frequency response is: +0.5 db. 10 cps to 120 kc, measured at 20 watts. Harmonic
distortion is only .15%, right up to 30 watts. Intermodulation distortion is only .27% at 10
watta and only .49 at 20 watta, using 60 cps and 7 ke, 1:4 ratio, Hum level is —85 db below full
rated output. Output impedance, 4, 8, 16 chma. Input voltage for 25-watt output is 1.8 volts.
Uses two 12AU7's, two 5881's, and a 5V4. Etched circuit_is utilized in voltage amplifier and
phase inverter stages to speed assembly. Has output tube balancing control, variable damping
control, and on-off awitch. Handsome chrome-plated chassis, 14 x 9 x 2”. Overall height, 7.
A deluxe true hi-fi amplifier equal in performance to amplifiers selling at over twice the price.
Complete with all parts and tubes. Easy to assemble. Shpg. wt., 27 lbs.

Model 5-755. Bagic 25 Watt Hi-Fi Amplifier Kit. Netonly.............. e ierieeas 544-50
$-759. Metal enclosure for above; black finish. 3 1bs. Net. ., ..\ ....ivieerrernreresoens 3425

knight-kit
20-WATT HI-FI AMPLIFIER KIT
Model $-750  Chrome-Plated Chassis
Distortion, 1% at 20 watta.

53575 True hi-fi for less! Fre-
Hum and noise level: tuner

knight=-kit
10-WATT HI-FI AMPLIFIER KIT

Chrome-Plated Chassis

Mode! §-753
Famous for wide response
and smooth repreduction
at low cost. On{y 0.5 volt
drives amplifier to full out-

52 350
put. Frequency response:

quency response, +1 db,
20-20,000 cps at 20 watts.

41 db, 30-20,000 cps at 10 watts. Harmonic
distortion less than 0.5 at 10 watta. Inter-
mod. distortion less than 1.5, at full out-
put. Controls: on-off-volume, baas, treble.
Input for crystal phono or tuner. Chromed
chassis; punched to accommodate magnetic
g.:‘rtridze preamp. Matches 8 chm speakers.
pg. wt., 14 lbs.
Model 5.753. Amplifier Kit. Net.. . $23.50
Model 5-235. Preamp Kit for above ...$3.10
§-757. Metal Enclosure. 3 Ibs........,.$3.95

in[lml, 90 db below 20 watts; phono 72 db
below 20 watts. 4 inputs: magnetic phono,
microph crystal ph or recorder, and
tuner. Controls: Bass, Treble, Volume, Se-
lector, With compensation positions for 78
and LP records. Built-in Preamp. Outputs:
4, 8, 16 and 500 ohms. 23 Ibs.

Model 5.750. 20-Watt Kit, Net .. .. $35.75

$-758. Metal Enclosure. 31bs......... $4.15
$-752. Chrome-plated escutcheon for cabi-
net installation of amplifier. Net.....$1.40

ALLIED RADIO

100 N, WESTERN AVE., CHICAGO 80, ILL.

3cthh Yeano

ALLIED RADIO CORP., Dept.©2-K-6, 100 N. Western Ave., Chicago 80, IlI.

l Ship me the following KNIGHT-KITS:
I Quantity Description Model No. Price
' $___ enclosed. For porcel post include postage {express is shipped collect).
I Name

Address
I City Zone. State
L------------__-
94

most for your money

LOW-COST TOP QUALITY
KITS FOR THE HAM

knight-kit

50-WATT CW TRANSMITTER KIT
Built-in Pi-Type Antenna Coupler

Model $-255
4375 Check the features packed into this
new transmitter kit and you'll see why
it's one of the greatest Amateur values
ever offered. Compact and versatile, it is the perfect
low-power rig for the beginning Novice or seasoned
veteran. Features: 50 watta input to 807 final; high-
efficiency 6AG7 modified-Pierce oacillator takes crystal
or VFO without circuit changes; bandswitching cover-
age of 80, 40, 20, 15, 11-10 meters; pi-section antenna
output matches line impedances from 50 to 1200 ohms
—permits use with any type of antenna; no separate
antenna tuner required. Crisp, clean, cathode keying of
oscillator and final. Power take-off plug supplies fila-
ment and B-plus voltages for other equipment. Copper-
finished chassis and cabinet interior, filtering, shielding,
bypassing, and coaxial S0-239 antenna connector pro-
vicre excellent TVI suppression. Meter reads either
Elate or grid current of final. Jacks for VFO, crystal and
ey. Supplied with all parts and tubes. Less crystal
and key. 8% x 11%% x 83{”. Shpg. wt., 18 lbs.

Model $-255. 50-Watt Transmitter Kit. Net . 543-75

knlght-kit
SELF-POWERED
VFO KIT
Model 5-725

52850

Complete with built-in power supply! Careful design
and voltage regulation assure high stability. Excellent
oscillator keying characteristics for fast break-in with-
out clicks or chirps. Full 'TVI suppression. Has plenty
of bandspread: separate calibrated scales for 80, 40, 20,
15, 11 and 10 meters; vernier drive mechaniam. 2-
chassis construction keeps heat from frequency deter-
mining circuits. Qutput cable plugs into crystal socket
of transmitter. Output on 80 and 40 metera. With Spot-
Off-Transmit switch for no swish” tuning. Extra
switch contacts for operating relays and other equip-
ment. With all parts and tubes. 8 [bs.

Model 5-725. Self-Powered VFO Kit. Net.. ... 528-50

NEW knight-kit
AMATEUR RF
"'I" BRIDGE KIT
Model §-253 Measures atand-

ing wave ratio

SI'85 (SWR) and imped-

ance of antenna

systems; alao for

adjusting antenna

networks for optimum results. Any VOM may be ured
for null indicator. High accuracy with 20,000 ohm/v
VOM. Correction factor info supplied for other VOM's.
With coax input and output connectors. Meters both
input and bridge voltage. Calibrated dial gives direct
impedance reading; includes 1%, precision resistor for
chcine calibration adjustment. With all parts and

andy plasticized SWR chart. 14 1bs.

Model 5-253. 7" Bridge Kit. Net onty .. .. $3.85
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New

Color
Sets

Simplify
Servicing

CA HAS just introduced three new

lines of color TV receivers incor-

porating a number of features

destined to make life easier for
the technician by simplifying the in-
stallation and normal servicing adjust-
ments. Sets in the Special and Super
series use the CTC-5-A, -B, -C, -D and
-E chassis with 27 tubes and 2 diodes
in the vhf models and 28 tubes and 3
diodes in the all-channel sets. The
Deluxe series (chassis CTC5-N, -P, -R,
-T, -U, -W, -AA and -AB) has 30 tubes
and 4 diodes in the vhf-uhf models.
The vhf models have one tube and one
diode less.

The extra tube (6AF4 or GAF4-A)
and diode, type K3D or IN82) in the
all-channel models are the uhf oscil-
lator and mixer, respectively. In these
sets, the vhf and uhf channel selectors
are separate and are not concentric as
in some tuners.

In the models in the Special and
Super series, the channel selector, fine
tuning, volume and brightness controls
and the on—off switch are on the upper
right side of the cabinet near the front
edge. Some of the models in the Deluxe
series have these controls on the front
panel and others have them on the
right side with an illuminated vhf
channel indieator in the upper right
corner of the panel.

The horizontal and vertical hold, hue,
saturation and contrast controls are
recessed into the front panel behind
a spring-loaded decorative cover.

In all models, the main chassis is
mounted horizontally on the bottom of
the cabinet and the tuner is fastened
to the upper right side of the cabinet
along with the brightness and volume
controls. (See rear-view photo.) This
feature permits the technician to re-
move either the chassis or tuner for
servicing without disturbing the other.
The tuner, main chassis and controls
are tied together through cables and
connectors.

The volume and brightness controls
are attached to the tuner mounting
bracket and are easy to remove for

OCTOBER, 1956

TELEVISION

Rear view of a
model in the RCA
Special series.

Top view of a Spe-
cial chassis. Chroma
and video if assem-
blies, top center and

right center, respec- " ey Py .

tively, have remov- o e el :

able shield covers to .

minimize radiation. . al . --......u

COLOR EQUALIZER MAGNET ADJUST.

Close-up of front control panel. The 'lt'chnician
has access to 24 controls for setup adjustments,
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these products
include

What About Calor TV?

There has been much talk about Color TV —
and about whether or not available TV equip-
ment is suitable for Color TV reception.
Whatever other conditions prevail —one thing
is certain . ..

R:B!: TV PRODUCTS ARE
ENGINEERED for COLOR

Every piece of Blonder-Tongue equipment ever
built, sold and in use — or ever to be used — is
designed with color in mind . . . with the flat,
broad output required for color.

All

‘E;“n;.%‘,g 3

DISTRIBUTION AMPLIFIERS

CONVERTERS

-

SIGNAL AMPLIFIERS

- ———— e e e ]

... and all B-T impedance matching devices, equal-
izers, couplers, attenuators, connectors and tap-offs,

For example:

The

2-SET COUPLER Model TV-42

is the only type approved by engineers for color
—with a flat response from 0 to 900 me.

Every Master TV System now in opera-
tion is designed to meet the exacting demands
of Color Television . . . today and tomorrow.

Keep abreast of the Latest Developments. Apply
for your FREE subscription to the B-T BULLETIN.

Write today to Dept. OK-3

‘?:"*-}_*j.ys
| A

MIXER AMPLIFIERS

BLONDER'TUNGUE I.ABS, INC Westfield, New Jersey

9%

In Conada: Telequipment, London, Ontario

The largest manufacturer of TV Signal Amplifiers, UHF Converters and Master TV Distribution Systems.

TELEVISION

servicing. A clip is provided on the
rear of the main chassis for mounting
the tuner when both units are removed
from the cabinet.

Components for approximately 80
of the circuitry are mounted on printed-
circuit boards as shown in the top view
of the chassis. There are five boards in
the Deluxe models and six in models
of the Special and Super series. Each
board is flush with the chassis with
all components and test points easily
accessible on the top surface.

The cabinet tops are not removable
as in earlier RCA color sets. Now, 24
service setup controls may be reached
by removing the cover of the control
box on the front panel. All gray-scale
adjustments except the blue lateral
positioning magnet are accessible to
the technician from the front of the
set. The decorative bezel around the
safety glass can be removed for access
to the six adjusting screws for the
field-equalizing magnets. Two of these
screw adjustments are along the top
of the mask, two across the bottom
and one on each side. The two along
the bottom of the mask can be seen in
photo of the front control box. Relocat-
ing the major controls used for service
adjustments means that the cabinet
back need not be removed for normal
service adjustments once the initial
purity setup has been completed. Serv-
ice controls on the back of the set are
vertical and horizontal centering, focus,
width and color-killer threshold.

The installation and removal of the
picture tube and adjustment of the
deflection and convergence assemblies
have been simplified in these sets. The
high-veltage insulating shield supports
the deflection yoke and the bell and
rear of the picture tube. The entire
assembly consisting of the C-R tube.
insulating shield, deflection and con-
vergence yokes, purity and blue lateral
positioning magnet can be removed by
unscrewing four nuts on the kinescope
mask.

The new 21AXP22-A tricolor kin-
escope used in these receivers has a
high-voltage resistor built into the
neck. A conductive coating is applied
to the outside surface of the insulating
boot or shield and the combination is
used as a high-voltage filter capacitor.

The low-voltage supply in these sets
uses paralleled 5U4-GB’s with their
plates cross-connected to insure normal
voltage output even if one tube fails.
The receivers are protected by four
fuses. A 2-ampere fuse between the
rectifier filaments and the input to the
filter protects the transformer and
rectifier against component failures in
the filter circuit. A 750-ma fuse in the
185-volt line provides additional protec-
tion for the B-plus cireuit. The high-
voltage and horizontal output circuits
are protected by a 300-ma fuse in the
cathode return of the 6CB5-A hori-
zontal output tube. A heavy-duty fuse
is in series with the 6.3-volt 14.5-ampere
heater winding to protect it against
damagingr shorts and overloads. END

RADIO-ELECTRONICS
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FOR THE FIRST TIME

A Go-Channel
Filter

that eliminates

“Venetian Blinds”

) LINE-OUT®

PAT. PENDING

JERROL

The Jerrold Line-Out is a revolutionary co-channel
filter that electronically "erases” TV co-channel
"Venetian Blinds'.

Its principle of operation is new—but simple.

A thirty db filter in the Jerrold Line-Out unit removes
the co-channel beat frequency caused by an offset
carrier of another TV station on the same channel,
thus eliminating "'Venetian Blinds" from the TY screen.

Two models are available. Model V10 is designed
for use when the carriers of the co-channel stations
are offset by 10KC. Model V20 is designed for 20KC
offset carriers. The Jerrold Line-Out is not effective
if the co-channel interference is so strong that it
produces sync instability or picture sliding.
15.95 .«
The Jerrold Line-Out can be installed
in @ matter of minutes. No wires to cut—
no soldering necessary. Simply remove "
the plug on kinescope, insert the Line-Out \) ).
in series and plug back in. Adjust tuner .
on Line-Ovut to eliminate "Venetian Blinds"
—set it and forget it. The Jerrold Line-Out

does not affect reception of any stations
when co-channel interferenceis not present.

JERROLD

LINE-QUT

BFLAATIG (REiNNCIIQN
.o
»*

The Line-Ovt is typical of Jerrold's
continuing research program to improve
TV reception in fringe areas.

See Your Jerrold Distributor Today.

JI:I‘I“,I I’ ELECTRONICS 2220 Chestnut Street
. " CORPORATION Philadelphia 3, Penna.
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TV Master

By HARRY J. MILLER

N a very successful attempt to lift

the television picture of fringe-avea

Sarasota from the silt of medioerity,

Foscolo C. Hendrick, a pioneering
radio and video engineer, has installed
an underground antenna distribution
system in this city, reputedly the first
of its kind in the country.

From the dual master antennas atop
his place of business, Hendrick supplies
a signal via a network of underground
coaxial cable that threads under the
strects of the town to the hundreds of
customers hooked up to the cable. For
a price of around $85 to a house with
a 50-foot lot, plus a $24 annual rental
service, customers get pictures that
could be equaled only by an expensive
and towering antenna tower of their
own.

The idea doesn’t sit well with many
television dealers in Sarasota, although
some of them welcomed the new cable
service with open arms. A new kind
of competition arose among the mer-
chants to capture the TV dollar by offer-
ing tower and stacked Yagi arrays that
could assure a signal as snowfree as
that brought them via Hendrick’s husky
K-14 (Federal Telephone & Radio Corp.)
main feeder and the 75-ohm RG-11/U
line that goes down the customer's
street.,

Antenna

Hendrick had been a TV dealer and
service technician in Sarasota when the
video signal began coming in from
Tampa and St. Petersburg. Sales with
him, as with other dealers, were few
and far between because of the poor
picture received. No matter how well
designed were the receivers sold, the en-
tertainment was low from the inade-
quate signal fed into it. Wherever a set
was operated in the area—which is still
sonie years behind a saturated signal
condition—it was apparent that a well-
designed TV receiving antenna was a
prime necessity.

Like the other dealers, Hendrick had
pushed hand-cranked and hydraulic
antennas, roof-top antennas and Yagi
arrays. But the cost of an antenna suit-
able for even a passable signal often
was more than the price of a receiver,
and this stymied sales.

Besides, this West Coast area of
Florida is heavily populated with elder-
ly and ailing retirees, and the very
thought of speeding hastily to crank
down a tall tower that might be in the
path of a sudden hurricane was a heart-
attack-provoking move they didn’t rel-
ish. Fos Hendrick petitioned and be-
leagured the eity’s civic top brass and
won a franchise to install his under-
ground coax.

Fos and the driver he uses for
punching beneath the city streets.

Some of the other dealers fought so
bitterly in the legislative halls against
granting llendrick sole rights in the
city, that Fos was awarded only a non-
exclusive franchise. Since this will run
for 10 years, there is small danger of
any competing franchises being ap-
proved by the town fathers. Fos suec-
ceeded in having a clause inserted as-
suring him the right to transmit his
own closed-circuit television programs
over his coax network. This already
bears promise of being a lucrative part
of the franchise for Hendrick has pur-
chased equipment to pick up and trans-
mit local events to the customers. Thus
he is assured added income from the
sponsors of such telecasts.

The size and economic status of Sara-
sota were paramount factors in deter-
mining the set potential and the number
of possible subseribers. Obviously, a
community’s size and income level are
the dominant factor in any plan to lay
a cabled network.

“In addition,” said Hendrick, “there
were two technical aspects to the prob-
lem—the number of TV stations avail-
able and their signal strength. A com-
munity situated close to powerful TV
stations would offer meager possibilities
because solid pictures would be avail-
able from the local telecast centers,

The television amplifiers—heart of
the underground coaxial system.
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Fos’ crew drives pipe across and under-
neath the street to make way for cable.
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Converted lawn trimmer digs trench,
Cable is inserted and ground tamped.

using the usual standard antennas.”

Sarasota was vipe for the Hendrick
system since its location is such that the
antennas required for good television
reception are expensive and costly to
maintain.

Underground advantages

But why an underground system?

To this, Hendrick has some ready
answers. *Cable exposed to the weather
atop poles requires renewal every 3 to 5
vears, whereas the kind of coax we
bury has a life expectancy of 20 to 25
years,

*On aerial suspension, the cable is
subject to radiation, which is anathema
to FCC officials. Underground cable,
being at ground potential, radiates ab-
solutely no energy.

“Furthermore, buried cable, laid at
the proper depth for the locale, remains
at a stable temperature impossible to
attain where coax is exposed to the
vagaries of wind and weather. And
storms, especially in hurricane areas,
can cripple a coax aerial line fast and
invite disgruntled customers to seek
other antenna service.”

One wind from a sudden blow of hur-
ricane force ean lay hundreds of an-
tenna towers low and rip off a rooftop
or damage a house to which the an-
tenna is anchored. The buried-cable
service abolishes a number of these
aggravations. But at a price.

And this service cost of Hendrick's
was the cudgel with which his competi-
tion sought to clobber him.

Dealers made about twice as much
selling the antenna system as they did
the videe set. And chances are the cus-
tomer would buy his set and have it
serviced by the dealer who made the
antenna installation. With Ilendrick’s
system, these dealers saw their hopes go
glimmering, since they felt Hendrick
would thus be in such a favorable posi-
tion that he'd snare most of the town’s
television sales and service business.

So that these dealers would push the
sales of service on his cable, Hendrick
offered to cease and desist on sales or
service of television sets. This idea

OCTOBER, 1956
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cable enters

Where r
tapoff box the braid

and insulation are
rolled back to form
grommet—joint then
made weathertight.

worked for a while—until the dealers,
again afraid Fos would come out on
top, began pushing their own antenna
installations. They questioned what
would happen to the customcrs on the
eoax line if Hendrick's antenna top-
pled. Fos countered by installing two
atop the roof of his place of business.

“Besides,” said Fos, “I pointed out
that if a Florida squall struck down
300 antennas, it would take 3 months
for the town's video technicians to
replace them. My coaxial service posed
no such hazard nor did it require main-
tenance of antenna towers by the cus-
tomer.”

“Ancther thing,” Fos added, “I laid
my cable first so as to get into the
strects of the wealthier areas. A custo-
mer with a $40,000 or $50,000 house
doesn’t care for an unsightly tower on
his lawn, And when a few of these peo-
ple were sold on the idea, invariably
others in his area fell in line.

“And the fact that these well-to-do
people had my service had a salutary
effect in selling the idea to people of
more moderate circumstances.”

In charging $75 for the first 50 feet
of lot and 50c a foot thercafter,
with the lead-in from the main cable to
the point of set location costing 15¢ a
foot, plus a $2 a month rental charge,
Hendrick pointed out that it takes a
50- to T7H-foot antenna in this semi-
fringe area to get a good—not excellent
—picture on uhf 807 of the time.

In using adjacent channels at regu-
larly assigned frequencies, intermodula-
tion troubles arose to plague the ven-
ture. These caused bars in the adjacent
channel that interfered with the picture.

By lowering channel 2 a megaceycle
(53-59 mce) and raising channel 4 by a
megacycle (67-73 mce), Fos achieved
a 1-me buffer against the intermodula-
tion, on either side of channel 3.

By lowering channel 5 on¢ megacycle
and raising channel ¢ ditto, Fos gets
a 2-megacycle buffer between them.

The equipment

This he does in his converters and sin-
gle-channel amplifiers, through realign-
ment of all the tunable circuits. The
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Give your customers

fine music reproduction

with their conventional

phonographs by

installing the

F/4 . ¥/ 4
sy /)
Ceramic

Phono Cartridge

The WC10 "Twin-Lever' Improvement Cortridge has a
peck-free frequency response from 40 to 12,000 cps.
It makes conventional phonographs sound better than
new —and its low list price enables you to make a sale

every time you suggest a “Twin-Lever” Cartridge.

The “'Twin-Lever” replaces and outperforms 157 three-
speed, plastic-cased cartridges, crystal or ceramic,

turnover or single needle,

It is easily installed in any tone arm with standard 2"
mounting centers. Needle replacement con be accom-

plished in seconds—without tools—with the cartridge

in the arm.
MODEL WC10 MODEL WC10D
List Price. . . . $9.50 | List Price. $34.00

with @ 1-mil diomond and
o 3-mil sapphire needle

@D Fol s D

SHURE BROTHERS, INC.

Microphones—Electronic Components
212 HARTREY AVENUE « EVANSTON, ILLINOIS

with two sapphire needles
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Cartridge replacements
are a“Snap” with Sonotone

Sonotone 1P and 2T mount the same way, take the place of

up to 12 difrerent models in other cartridge lines

Time is money to you, so why be
slowed down by handling a variety
of different cartridges that mount
various ways? Sonotone Ceramic
1P (single-needle) and 2T (turn-
over) are all you need for over 90%
of quality replacement jobs. They're
a cinch to install in almost any arm
—let you do the job the same quick,
easy way time after time.

New standard of the phono industry
In more than half the quality
phonographs made today by leading
manufacturers, you'll find one

of these Sonotone cartridges. All

the more reason why you should
standardize on Sonotone.

Electronic Applications Division

SONOTON E.CORPORATION

Stick to the Sonotone 2-model
line and you'll find you cut installa-
tion time to an absolute minimum.
Your customers will applaud for
another reason — Sonotone cart-
ridges, leader in the field, in virtu-
ally every case give beller response
than original equipment...enhanc-
ing your reputation for quality
work.

<J
>

k>

“INC”

ELMSFORD, N. Y.

In Canada, contact Atlas Radio Corporation, Ltd., 50 Wingold Avenue, Toronto
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Ampli-Vision line amplifiers are flat
within +=1.5 db from 30 te 115 mne, there-
fore no circuit changes are needed.

Hendrick had been using Blonder-
Tongue converters from channel 38 to
channel 5, minus 1 me, He'’s also using
Ampli-Vision converters for channel 13
to channel 6, plus 1 me, and an Ampli-
Vision e¢onverter from channel 8 to
channel 4, plus 1 me.

The Ampli-Vision converters are
crystal-controlled and feed into single-
channel Ampli-Vision amplifiers which
have, when the age is set to 200 micro-
volts, 60-db gain,

The three signals from channels 4, 5
and 6 are then fed into an Ampli-Vision
mixer which has a 10-db loss. The out-
put of this mixer (about 50 db) is fed
inte the K14 cable, a heavy-duty 71-
ohm type.

Inserted in the cable is a line splitter
which in turn feeds two K14 coax lines,
one that runs to Sarasota’s northern
c¢ity limits and one to its southern
extreme. Farther along, each of these
individual lines is split inte other lines.

The first amplifier on each of the
main lines is 3,500 feet from the con-
verter amplifier. These are broad-band
chain amplifiers with an essentially
flat response from 30-115 mec, and are
alse Ampli-Vision made.

They each have three stages, each
stage consisting of four 6AKS5’s. The
power supply is on separate chassis
and is voltage-regulated. These ampli-
fiers provide 37-db gain.

From here on, these chain amplifiers
are installed every 1,800 feet of
RG-11/U cable. The output of each
amplifier is split four ways for four
additional branch lines, And where
additional amplification is required on
these branches, Hendrick uses Blonder
Tongue all-band amplifiers which have
a 27-db gain.

Said Hendrick: “We use 1,000 micro-
volts as zero db as a reference for all
db gain. At the input to each chain am-
plifier, we have an Ampli-Vision line-
loss equalizer to equalize the signals of
channels 4, 5 and 6 to compensate for
the line losses in the coax.

“At every fifth amplifier we use
single-channel amplifiers with age con-
trol to compensate for uneven-frequency
line loss. For example, at channel 6’s
frequency, there is greater loss in all
cable runs than at that of channel 2.
These signals must be even on entering
an amplifier to avoid eross-modulation
in the amplifier.”

Hendrick finds that tubes last longer
when the equipment is operated on a
24-hour-a-day service, even if stations
are off the air, so he runs the equipment
continuously rather than employing
time clocks to switch the equipment off
and on to coincide with breoadcast sta-
tion time. He feels this is due to initial
voltage surges and resulting thermal
agitation in cold equipment.

Hendrick’s main runs of coaxial cable
are K14 from the first amplifier, thence
under the strects and underground in
shallow trenches alongside and tucked

RADIO-ELECTRONICS
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vnder a few inches of cement pavements
which happen to have grass borders.

The auxiliary amplifiers are con-
nected by RG-11/U, while tapoffs to
customers’ houses are made with
RG-59/U, with baluns cut to channel &
to match the 72-ohm RG-59/U cable to
the 300-ochm input of the set.

Installing the cable

In driving 1%-inch galvanized pipe
under the streets, through which the
coax is drawn, Hendrick cuts the pipe
into pieces 7 feet long, then turns a
socket on each end and turns a plug
into each socket. This gives the pipe a
nose to push through the earth beneath
the street paving. The pipe is laid on a
heavy plank at the bottom of a ditch
dug ahead of the street paving. On this
board a heavy driving weight on a
dolly is repe-pulled by workers and
smashes against the pipe plug. Since
the pipe lays level on the plank, it drives
straight and is quickly located at the
other end of the street. The socket plug
is removed to add more sections onto the
driven pipe. The idea behind cutting the
pipe into 7-foot nipples is that a shorter
trench has to be dug to get the driving
started than would be the case if a full
21-foot length of pipe had to be laid in
position in a lengthy trench for the be-
ginning drive. A stecl fish wire poked
through the pipe is hooked onto the
cable to pull it through.

“How deep the cable is to be laid,”

said Hendrick, “depends upon the frost
level of the area. And extra precau-
tions must be taken that the outside
insulation of the coax cable is not
injured deep enough to expose the cop-
per shielding and thus allow moisture
to enter because it will follow the cable
a thousand feet and more to ruin it and
require its eventual replacement.”

Hendrick warns: “Don’t use any coax
that has a bead in its ocutside insula-
tion, We used some, and more than a
mile of it went bad. We got no satisfac-
tion from the jobber or the manufac-
turer. We had to replace it in a hurry
and placate irate customers.

Some nonelectronic problems

“The technician who seeks to install
underground cable would be wise to
enlist the goodwill of municipal authori-
ties like the surveyor’s office, water
department and the public utility com-
pahies who can shorten his labor of
locating buried water and sewer lines
and underground electric and telephone
cables.”

Despite the faet that Hendrick
equipped himself with detailed maps
and surveys of the streets from the
public utility companies, it was to be
expected that accidents would occur
when driving a ram under the streets
between curbing—as for instance when
the ram cut through a 900-pair tele-
phone cable, and two insurance compa-
nies cancelled liability policies.

COYNE QUALITY N
si0

LOR W

Home Training

TELEVISION
“

Fos' pattern as it appears on the screen
of one of his cable customers.

“And when you obtain the franchise,”
adds Kendrick, “be sure it includes a
clause for your renewal—or ways and
means of establishing a fair price for
its purchase by the municipality at the
termination of the franchise, at a fig-
ure that guarantees you a decent profit
for the work and money you've put
into this service.

“Finally, be sure to study the ease-
ment on property so the cable may be
kept within its bounds and not tres-
pass.”

TV dealers cooperate
At present, several dealers are help-
ing sell cable service to the customers

your own business!

The future is YOURS in TELEVISION!

A fabulous field—good pay—fascinating work—a
prosperous future in a good job, or independence in

Coyne brings you MODERN-QUALITY Television Home Train-
ing; training designed to meet Coyne standards at truly lowest cost
—you pay for training only—no costly ‘‘put together kits.”” Not an
old Radio Course with Television ‘‘tacked on.” Here is MODERN P
TELEVISION TRAINING including Radio, UHF and Color TV.
No Radio background or previous experience needed. Personal
guidance by Coyne Staff. Practical Job Guides to show you how to

and full details,
including easy
Payment Plan. No
obligation, no
salesman will call.

| COYNE Television
| Home Training Division
| 500 S. Paulina St., Chicago 12, I11.

| Dept. 76-HT4

| Send Free Book and details on how I can get
| Coyne Quality Television Home Training at

do actual servicing jobs — make money early in course. Free Life-
time Employment Service to Graduates.

® ",‘,’;3::':" | low cost and easy terms.
[ |
ELECTRICAL SCHOOL | Name—
A TECHNICAL TRADE INSTITUTE OPERATED Lt I Address.
NOT FOR PROFIT Coune—the Inatitutian behind this train- |
ing . . . the lararnt, oldeat, besl equipped | N
500 S. Paulina Street, Chicago 12, Dept. 76-HT4 residential sehoolofilukind. Founded 1 885. ' Clty Srate.
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changer

- convenience
~and
turntable

Tl

'perfurmance

the direct-drive

THORENS

cCD-43

the only changer with

- complete published

- wow, flutter, rumble
performance figures

RUMBLE:for E 53 N motor
mounted on CD-43, CBA-83, CB-33
and E-53PA units. (Reference level:
2.6 cm/sec., 1000 cps.)

Total 100 fow
rumble cycle frequency
level rumble rumble

Best units._ —52 db. ~53 db. ~55 db.
Average......... -50db. =51 db. =53 db.

Lower limit
for oll unlts
equipped
with £ 53 N
motors

FLUTTER: Less than 0.1%.

WOW: Less than 0.3%. Tests
made with the standard 12" turn-
table weighing 2Y% bs.

—48 db. —49 db. =52 db.

These measurements are minimum
quality control standards which
must be met or exceeded by every
THORENS RECORD CHANGER,
PLAYER AND TURNTABLE!

ask your dealer to

demonstrate THORENS

Write for Thorens Catalog.

Wusic Bores
swisS Hifi Componeats
MADE wm -Powered Shavers
ters

THORENS &

NEw nrot Pakn ' 3 Niw YDAk
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TELEVISION

to whom they sell television sets. That
way they need no antenna-erecting
crew and they're certain that the sig-
nal strength Hendrick maintains in his
cable will insure satisfaction with the
sets they sell. Their feeling is that
the customer will seek subsequent serv-
ice from the dealer and not from Fos.
Thus, Hendrick's coax helps them sell
receivers to finicky folk whe won’t have
an antenna tower on their grounds or
who couldn’t c¢rank it down when the
need arose.

These dealers also benefit from the
fact that some of these elder citizens,
and younger ones too, would never buy
a set at all unless assured of the kind
of picture the coax gives them.

Contrary to their former fears, Hen-
drick hasn't monopolized Sarasota’s
TV sales and service business. But he's
sure in a favored spot.

When a set bought from some other
dealer goes haywire, the dealer's tech-
nician is just as apt to blame the trou-
ble on the signal from the cable rather
than on the set. In that case, a call to
another customer on the cable reveals
the eable isn’t at fault. Thus, later calls
for service on the set he didn’t sell
often revert to Fos, with resultant boost
to his income and prestige.

CTAN (City Television Antenna
Network), as Fos calls his cable busi-
ness, maintains an around-the-clock
vigil on its equipment, With noncontam-
inating jackets on the buried cable,
troubles from moisture are held to a
minimum.

He’s reserving channel 3 for his own
closed telecast circuit. His reason for
the channel changes is due to the signal
loss in the cable at higher frequencies.
“By changing to the lower channels and
using K-14 coax cable on main lines,”
says Fos, “we cut down on the number
of amplifiers required per mile from
five to one.

“Ordinarily we have a 60-db (1,000
#v equals 0 db) amplifier so that if one
tube is shot, this results in a loss of
only 1.6 db, Thus transmission is still
satisfactory since we allow a 10-db
overlay between amplifiers,”

With close to 300 subscribers on his
underground line already, Hendrick is
confident that within a few years 959/
of Sarasota residents will be on his list.
The time may be shortened by the first
big blow that topples a few score an-
tenna towers in the area.

In this prediction he is indirectly bol-
stered by local municipal authovities,
They deplore towers and rooftop anten-
nas. “The cable is an absolute necessity
to the city’s beautification program,”
said City Manager Ken Thompson,

The city’s fire department chimes in
with: “Tall antennas are a menace to
firemen who have to ascend to rooftops
or if the tower should collapse and fall
on a high-voltage line or on a neighbor’s
roof.”

“Besides,”” said Hendrick, ‘'try to
wind a crank type tower down in a
25-mile-an-hour wind. It won’t wind
down because the force of the wind

www americanradiohistorvy com

makes its framework lean and bind in
its rigging.”

Another item in favor of the con-
stantly increasing mileage of the under-
ground cable is that when a customer
vacates a house served by it, the real
estate man with whom the house is
listed for rent or sale uses the service
as a salespoint, “You dont need an
antenna in this house,” he advises the
new prospect.

Of course, operating such a coax
service means an endless round of pre-
ventive maintenance, and Fos or a tech-
nician may be found at any hour of the
day or night, checking, testing and re-
placing needed components,

Hendrick has laid around 40 miles of
cable and expects to obtain sponsors for
advertising on his closed-circuit pro-
gramming when he boosts his customer
list to 1,000. Events of local importance
will be picked up by his camera. relayed
in over a subchannel to the main ampli-
fier, then back over the same cable on
channel 3 to the cable users.

At times, Fos must run clear to the
end of a 1,200-foot street to supply serv-
ice to a solitary customer, The chore
costs around $600, but he sticks in a few
tapoff boxes for the future and con-
siders it a smart investment, e often
gets customers who wish to switch over
from an antenna tower of their own to
the cable service. In such cases, the
tower is available to some TV user out
in Florida’s hinterland area where it
will be vears before the cable reaches,

One of the problems of the under-
ground installation was to design and
build proper concrete boxes to house the
amplifiers.

“We amplify our signal every 1,800
feet,” said Hendrick. “On the RG-59/U
there is a loss of 4 db per 100 feet on the
lead-in. On our spur line of RG-11/U,
at 100 me, we record a 2-db loss per 100
feet. On our main cable, we lose about
0.8 db every 100 feet.

“We estimate the life of our under-
ground cable at 20 to 25 vears as com-
pared to a fraction of that on overhead
lines., And the moisture attracted to
our concrete boxes which enclose the
amplifiers actually acts as an additional
shield against manmade static.”

The Sarasota television picture jooks
brighter than ever for the future of this
Sarasota dealer. And maybe the other
dealers will benefit too, through in-
creased set sales. END
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a look at

the latest in

@000900000000

AUTO RADIO

Here are some typical CBS tubes and transistors
you will be discovering in 1957 “hybrid™ auto radios.
They combine the advantages of new CBS power output
transistors and modern CBS low-voltage mobile radio
tubes. All power for them is drawn directly from the
12-volt battery; the vibrator power pack is eliminated.
Both the tubes and transistors are especially designed

for hybrid auto radio.

As the 1957 automobiles come into use this fall, you
will find CBS ready to supply you with these new tubes
and transistors. That’s only natural. CBS pioneered the
first auto radio tube kit. CBS has specialized for years
in supplying auto radio tubes to leading set manufac-
turers. And now CBS advanced-engineering pioneers

again with new hvbrid auto radio components.

Whether it's tubes or transistors — whatever you need
for auto radio — ohl. modern. or ultramodern . . . make

it CBS. Replace with the same tubes and transistors the

original equipment designer specifies . . . CBS.

OCTOBER,

1956

tubes - semiconductors

Reliuble products
through Advanced-Engineering

CBS-HYTRON

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

llmlISBd .+ about Transistor Types .,

3y PAUL PENFIELD. |R.

HE electronics technician who tries

to keep up with recent advances

must be somewhat confused about

the transistor situation by now.

There are many types of transistors

junction, point-contact, surface-bar-

rier. hook, field-cffect. tetrode. photo,

tandem and so forth. Anyone who

knows about all these can indeed pat
himself on the back.

This article is intended for the rest
of us who perhaps have a vague idea
but don’t reaily know the characteris-
tics, ditferences and relative advantages
of these various types of transistors.

Junction transistors (p-n-p, n-p-n)

The basic p-n-p junction transistor is
shown in Fig. 1. The two outside lavers
are p-type germanium (or silicon), the
middle slice is n-type. The two surfaces,

\ o

N

£ o0——1 PN P

)

Fig. 1—Basic p-n-p junction transistor,

a and b, between the three parts are
known as p-n junctions—it is here that
rectification occurs.

The collector junction b is normally
biased so that little or no current flows
through it—that is, in reverse. Tran-
sistor action occurs because current
from the emitter junction, instead of
flowing out of the buse lead, crosses the

104

base and flows through the collector.
The emitter current, which enters the
hase at a low impedance, leaves us
collector current at a high impedance.
Since the same amount of current flow-
ing through a higher impedance repre-
sents preater power, the device ampli-
fies.

Operation of the n-p-n junetion tran-
sistor is exactly the same, except that
current directions and battery polari-
ties are reversed.

Point-contact transistors

The original transistors made back
in 1948 were point-contact types; the
now more common junction transistors
were introduced later.

Fig. 2 1s a diagram of a point-contact
transistor. Two sharp metal probes are
placed on a chunk of n-tyvpe germanium
and surges of current are passed
through them to “electroform” the
transistor. As yvet no satisfactory the-
ory exists to explain the process—
almost all knowledge of electroforming
is of a haphazard experimental nature.
When more information becomes avail-
able through more research, expect to

L

Fig. 2—Point-contact transistor.
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LPart I: Characteristics, dif ferences

and advantages of junction,
point-contact, surface-barrier

and tutrinsic-region units

see point-contact transistors available
with improved characteristics.

Electroforming is believed to set up
small areas of p-type germanium right
around each point contact. Thus, the
device can be thought of as being simi-
lar to a p-n-p junction transistor. In
fact, the bias-battery polarities are the
same. However, the point-contact tran-
sistor has the unusual property that
the collector currvent is greater than the
emitter current. Put into mathematical
form, this means that alpha (o) is
greater than 1.

Fig. 3—Formation of the hook multi-
plier used to explain point-contact cur-
rent multiplication.

This is a very significant difference
between the point-contact transistor
and its brother, the jJjunction type,
whose alpha (current gain) is gener-
ally less than 1. There are two explana-
tions for this behavior; neither one is
accepted universally but both are
plausible and interesting.

One is that electroforming, in some
unknown way, not only creates a p-
region near each point contact, but
(Fig. 3) a small n-region close to the
collector lead that resembles in itself
a miniature n-p-n junction transistor

RADIO-ELECTRONICS
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—sort of a transistor within a tran-
sistor., And properly biased, the “inner
transistor” can produce current multi-
plication. This type of operation, known

“hook multiplication,” is used in the
hook transistor.

The other explanation is that near
the collector region electroforming sets
up small “traps”—imperfections in the
erystal structure which have the power
to trap holes momentarily. These
trapped holes (which come from the
emitter current) set up a large charge
before they can get out of the traps,
thus drawing clectrons into the tran-
sistor from the collector contact. In
this way. the collector currvent is made
larger than the emitter current.

Several companies make some 25 or
more point-contact transistor types.
They are very useful for switching
circuits (such as in large electronic
conmputers) and, beeause the spacing
between  the collector and  emitter
p-regions can be made very small, point-
contact units are useful at higher fre-
quencies than nermal junction transis-
tors.

In addition, since alpha is greater
than 1, under certain conditions the
transistor will be unstable as an ampli-
fier. While this is undesirable in an
amplifier. it is useful beecause a simple
oscillator can be made by merely bias-
ing the transistor to the unstable point
and then hanging a tuned cireuit on
between a couple of terminals. Crystal-
controlled oscillators that are extremely
simple and foolproof can be made with
this technique.

In a normal point-contact transistor
the two probes are next to each other.

This, however. is not necessary. Fig.

4 shows a device known as a “eoaxial”

transistor. Point contaets are pluced on

opposite sides of a thin germanium

slice. Coaxial construction eliminates
. /METAL CASE

- s

P AN
é///.fa/ A ?/’74\

WERT SEALING COMPOUND
4—Coaxial transistor.

Fig.
surface effects which sometimes inter-
fere with the bulk material effects in
transistors. And it provides excellent
shielding between the emitter and the
collector, advantageous for high-fre-
quency work.

Surface-barrier transistors

A high-frequency  transistor which
makes use of surface effects and hulk
effects is the surface-barrier type. On
the surface of a piece of n-type ger-
manium are a number of atoms which
cannot form stable bonds with other
atoms. These atoms on the outermost
layer can and do form bonds among
themselves that have the ability to trap
electrons and hold them on the sur-
face. The result is a layer of trapped
negative charge.

As shown in Fig. 5, flat metal elec-
trodes are plated on the surfaces to
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THE NEWEST, MOST COMPLETE BOOK ON

TRANSISTORS 2o rueir use

by Louls E. Garner, Jr.

The complete, authoritative book on Transistors. Clearly
pr(-scnleé) in four scctions: Part [—"Laboratery Prac-
tice' —covers Transistor types, construction, character-
istics, etc.; techniques for wiring and teslmg. tools and
test cqulpmcnl rcqulud cte.; components for use with
Transistors. Part 1I-—""Basic Circuits’—covers amph-
fiers, oscillators and domns of speual pur yose circuits.
Part I11—"Circuit Applications’- io, RF, test
mstrumunls. and a wide \am-ly of conlrols and gadgets.
Part IV—"Reference Data™- Transistor characteristics
charts; manufacturers; definitions and design formulas;
spectal technigues and new developments; complete
bibliography. The outstanding book on Transistors. 430
pages: profusely illustrated; 51y x 814 case $

bound. Order today, postpaid only . .. .......... 4.95

USE HANDY ORDER FORM BELOW

Sams books cover every phase of Electronics for
the service technician, engineer, student or
experimenter. Listed below are a few of the many
volyable Sams books available at electronic
ports distributers and leading book sfores.

m-----------‘

Tape Recorders—How They Work. hx;)hins
recording theory, tape characteristies,
motorhpard mcch.mmma. drive motors,
amplifiers, magnetic heads, volume indi-
cators. equalization circuits—covers
evervthing you want to know ahout
recorders. 176 pages; 514 x 814", $2.75

Servicing AGC Svsioms, Describes the oper-

TRANSISTOR CIRCUIT O
HANDBOOK........%4.95

D Color TV Troining Manual. Prepares the
Technician for Color I'V service work.
(‘overs prlncmlcq of the Color 'T'V system;

Color receiver circuits! installation and
servicing sels. Includes eolor blocks out- D

lining the use of color test equipment. 260
pages; 814 x 117; 300 illustrations. $6.95

D TV Test Instruments. Hevised and enlarged
to include latest data on instruments used
in Color ‘I'V rervicing. 'I'ells clearly how
to operate cach type of test instrument
used in 'V service work. 180 p.u,en B1g
x 117 illustrated .. ... ... baa $3.5

[:] Key Checkpoints in TV Receivers. Prepared
hy the Howard W, Sums engincering stall.
I'rovides many 1|||)||1.I1|(IIN for general
I'V service work, including timessaving
information on how to make quick tests
at key points to determine where trouble
lies, and how to cheek overall performanee
of the receiver after repair, to mnure
against callbacks. 182 ])d;,,(‘ﬁ. 513 x 8}
illustrated .. 52.00

D Analyzing and Trecing TV Circuits. I'resents
SNCW Appruie h1o'I'V servicimg. 168 pages.
sy wl” o o

D Photofact Television Course. (iives a clear
complete understanding of ‘T'V principles.
operation, practice. Used by thousands of
students. 208 pages, 812 x 117

D Rodio Receiver Servicing. (‘overs the basic
receiver types  gives time saving hints
for solving basic troubles. such as dead

ation and circuit variations of the various
types of AGC systems and explaina the
servicing teehniques that can be applied.
Hlustrated by actual case histories and
phutogra sha of nymptomn 132 p'lges Hlg
x 8147 illustrated .

Servicing & Calibroting Test Equipment.
Shows you how to keep your test instru-
ments in reliable working order, how te
determine proper operation and aveid
erroncous indications. Explains ealibration
procedures: gives method for perfornrance
record.keeping: shows simple ways to
check instrument accuracy: describes
proper nuintenanee and servicing of in-
struments. 192 pages, H14 x 8lp” $2.75

So You Want 1o Be a Ham. Tells you what
you need to know ahout getting your
icense and acquiring equipment. Covers
such subjeets an: Conquering the Code:
Getting Your Ticket: Going on the Air:
Electronics as o Career; ete. 196 pages;
S, x 81,7 illustrated . $2.50
Servicing TV Sweep Systems. Deacribea the
operation. circuit function and circuit var-
iations of vertical and horizontal sweep
systema common {o most TV receivers.
Tells how to analyze cireuits: trouble.
shoots for you. 212 pages; 51 x 844"
illustrated. 0 $2.78

set, weak set. noisy set. ete, 192 pages;

Hlax W'y $2.50  Yhere is an avthoritative w
[ TV Servicing Guide. lixplaing how to apply Sams book on viruolly any 151

proper trouble-shooting procedures based Er"_"°'fi‘ subject in which =l

on analysis of symptoins (most of which yov're interested, Check be- .

are illustrated by picture-tube screen low for FREE Book List describ. -

ing all Sams books.
D Send Bool List

photos). Shows how to locate and elim-
inute trouble in every section of the
receiver. 132 pages, 81, x 117 $2.00

=ver HOWARD W. SAMS & CO., INC, nsssunssun

Order from your Parts Jobber today, or
mail to Howard W, Sams & Co., Inc., Dept. 2-Ké
2205 East 46th St., Indianapolis 5, Indiana.

Send books checked above. My (check) (money order)

! Look for
for$............ is enclosed.

SAMS BOOKS
on the
"Book Tree'
ot your Parts
Distributor

INR % 000 00000000 0000000000 000G00000300000000000000300

Address..........

(B3%%5 00000000000 00006006 .Zone. State.....ooiuinne
(outside U.S. A Drlced slightly higher)
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TECHNIGIANS :
ARE YOU NOW
QUALIFIED FOR
ENGINEERING WORK ?

THEN HERE IS YOUR OPPORTUNITY FOR
AN ENGINEERING ASSIGNMENT WITH
THE RCA SERVICE COMPANY!

« «» And you'll be eligible for educational benefits through
RCA’s liberal Tuition Refund Plan, a real boost toward
that actual engineering education you're interested in!
Many other company-paid benefits, of course. Excellent
starting salaries - pleasant suburban locations » reloca-
tion expenses paid.

Which of these engineering fields do you prefer?
@ Missile Electronics

@ Navigational Aids Planning & Design

o Naval Electronic Systems Installations Planning

e Specifications Engineering Writing

ARRANGE FOR CONFIDENTIAL INTERVIEW WITH
REPRESENTATIVES OF RCA ENGINEERING MANAGEMENT
AT A LOCATION CONVENIENT TO YOU

Please send complele resume fo:

Mr. John R. Weld

Employment Manager, Deptl. Y-8K
Radio Corporation of Americo
Camden 2, New Jersey

’ RCA SERVICE CO., INC.
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act as the emitter and collector, and
the germanium body acts as the base.
As expected, bias polarities are the
same as for p-n-p junction transistors

Fig. 5—Surface-bar-
rier transistor with
plated emitter and
collector  contacts.

8

and the statie volt-ampere characteris-
ties of the two are similar. The method
of operation is also much the same—
holes injected by the emitter pass
through the base and flow through the
reversely biased collector region, result-
ing in amplification.

The big advantage of surface-barrier
transistors is that special etching tech-
niques can be used in manufacturing
the units to make the base very thin.
Since the base is thinner, the hole
transit time across the base is smaller
and the high-frequeney response is cor-
respondingly better. Surface-barrier
transistors are now the best commer-
cially available high-frequency types.

Intrinsic-region transistors

| Fig. 6 shows what is known as a
p-n-i-p transistor, consisting of a layer
of p-type, n-type, intrinsic type and
p-type germanium. An intrinsic region

| P N1 P
|

| L

Fig. 6—The basic p-n-i-p transistor.

—o0¢C

is one without impurities—that is, it
is not doped with either donors or
acceptors. Normally an intrinsic region
is free from holes or electrons and so
its resistance is apt to be very high,
at least at normal room temperatures.

The intrinsic rvegion is helpful for
high-frequency response. It effectively
separates the collector and base re-
gions, lowering the collector-to-base
capacitance considerably. It also allows
the base to be built a trifle larger, mak-
ing the base resistance smaller.

A common figure of merit for high-
frequency operation is the product of
the collector capacitance times the base
resistance—the lower this product, the
better the transistor. The i-region helps

Neither p-n-i-p transistors nor the

‘ out by lowering both factors.

available commercially as this is being
written. However, their frequency
range (expected to be up to 1,000 mec)
is high enough and construction of the
devices easy enough that they will prob-
ably become available before too long
| a time. TO BE CONTINUED

‘equal]y promising n-p-i-n models are

RADIO-ELECTRONICS
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TEST INSTRUMENTS

Compact Audio-Frequency Meter

Direct-reading instrument

s small, accurate

and _r('/f - po-u‘c'rw/

Dy ELLIOTT A, McCREADY

SUALLY, when an unknown

audio frequency is to be meas-

ured, the oscilloscope and audio

oscillator are the first instiru-
nents reached for. The Lissajous figure
produced on the scope by the known
and unknown frequencies is easily in-
terpreted and the frequency of the
uttknown signal can be determined, the
accuracy depending only on that of the
known frequeney.

There are occasions, however, when
the scope-oscillator method of fre-
quency measurcment is far from con-
venient, [f the unknown signal is
remote from the test bench, of short
duration or varies rapidly, a differ-
ent method of testing is necessary.

One answer to such a problem is a
direct-reading frequency meter, an in-
strument by which an unknown fre-
quency is read directly on a meter, and
frequency measurement becomes as
simple as measuring voltage on an
ordinary volt-chmmeter.

Opceration of the direct-reading fre-
quency nieter is based on the follow-
ing principle: When a series of con-
stant-amplitude pulses of like polarity
is fed to a milliammeter. the meter
deflection is primarily a function of the
frequency of the pulses.

Practically, the direct-reading fre-
guency meter consists of one or more
stuges of voltage amplification. These
stages are overdriven and their output
is a rectangular wave of constant
amplitude for all input voltages above
4 certain minimum value. This rectan-
gular wave is differentiated by a resist-
ance—capacitance network, rectified and
fed to a milliammeter.

The pulse presented to the meter has
a constant shape and amplitude regard-
less of the input waveform or voltage
(above the saturation voltage of the
amplifier), The meter then varies line-
arly and directly as the input frequency.

Frequency meter circuit

The instrument is entirely self-con-
tained and self-powered. It is small,
accurate and simple to operate.

The CK722 transistor operates as an
amplifier and clipper (see diagram),
squaring and limiting the input wave-
form, As exeessive input voltage could
damage the transistor, sensitivity con-
trol R1 was included to increase the
input voltage range of the instrument.

OCTOBER, 1956%

Front panel.

Underchassis.

R2,R3,DI AND
D2 BEHIND C2-C4
\ BATT

The rvectangular wave at the collector
of the transistor is ditferentiated in
decade steps by capacitors (2, C3, C4
and (5, together with the meter shunt
resistance R4. The resulting pulses are
rectified by D1 and D2 and fed to the
0-100 microammeter. As the amplitude
of the output pulses is limited by the
maximum collector voltage rating of
the transistor, it is necessary to use a
sensitive meter to measure the rectified
pulse frequency.

The frequency meter (see photo) is
housed in a 4% x 4% x 1%-inch home-
made Masonite meter case with a
sloping front. Steel meter cases of this
size are available and would probably
provide the simplest method of housing.

The microammeter is mounted on the
sloping front of the meter case, allow-
ing room for R1 and 82. R2, R3, D1,
D2 and the transistor socket are
mounted on a six-lug terminal strip,
the end of which is shown in the
upper left-hand corner eof the under-
chassis view. The hearing-aid battery
is held in place by a clip fashioned from
a small piece of aluminum or brass. R4,

www americanradiohistorv com

mounted with a bracket as shown in
the upper right-hand ecorner of the
photo.

Capacitors C2, C3, C4 and C5 should
be matched with a good capacitance
bridge. Smaller values may be paral-
leled to obtain the necessary accuracy.
If you don't have access to a capaci-
tance bridge, use the alternate method
of capacitor selection described later.

Cperation

After the instrument is wired, set
R4 for minimum resistance. connect the
input leads to a 6.3-volt 60-cycle source,
set S2 to the lowest range, switch the
instrument on and advance the sensi-
tivity contvol fully clockwise. Back off
on meter shunt R4 urtil the meter
reads 60. Calibration is now correct
for all ranges.

When a signal of unknown frequency
and voltage is to be measured, set the
range switch to the lowest position,
switch the frequency meter on and
slowly advance the sensitivity control,
noting the meter reading. If the meter
goes off scale, set S2 to a higher range
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STOP LOSSES due to inaccurate instruments

| Your Test Instruments
with LABORATORY

ACCURACY

Designed by
MILTDN 5. KIVER

Author of the Book

“Servicing and Calibrating

Test Equipment.”
Published by

Howard W Sams & Co., Inc

TEST EQUIPMENT

New 730 CALIBRATOR

COLOR TELEVISION

Now Available the MOST COMPLETE, COMPREHENSIVE COLOR TV HOME
STUDY COURSE illustrated with BLOCK-A-MATICS
HOME STUDY COURSE in

A
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This new seven-lesson

informotion.
—The New Look In Schemotics.

Calibrates VOM, vTvM and other

meters, signal, sweep and marker

generators and oscilloscopes.

Provides dc and ac voltages
for chacking voitage rangss of
VOM, YIYM and othsr meters.

Standard resistances from 10
ohms to 10 megohms for check-
ing rellability of each resistance
range in YOM and VTVM.

Crystal osciliator generating
harmonics over 300 mc for use
as marksr generator in all re-
ceivers, and to calibrate AM
signal generator, and to align
TY audio 1.F. system,

Bulit-in tone generator for sig-
nat tracing amplifiers in all
audio equipment. This tons alse
available at modulated RF.

Oscilloscope voltage calibrater
in measuring peak-to-peak voit-
ages of unknown waveforms,

See Your Distributor or Send For Bulletin

o l Voltage Accuracy +1% or Better

oo o
< gl
Hull
o0 o

THmaL GimIRaTON

° D o
o o o
T
SWILF GERIRATON

“'\D’J

wammr SeuisaTOR

Avoid instrument errors that cause
wrong decisions and time-killing

rechecks in recetver testing. With the

new, low-cost, laboratory-type

Model 750 Calibrator you can
quickly, easily check test equipment
accuracy and make necessary

adjustments.
Provides standard of =

better in all of its voltage sections—

1% or

enables you to calibrate your test
instruments like the labs do, and

give better service at fow

Model 750 Calibrator

Comptlete with 5 mc crystal.
Operates on 110-120 v., 60 c.
ac. Sturdy metal case. Size:
8% in. high, 8 in. wide, 52
in. deep. Net wt. 63 Ibs.

750-E

BaK MANUFACTURING CO.

3726 N. Southport Ave. - Chicago 13, lllinois

Mokers

ond is the best course ovoiloble todoy.

f DYNA-QUIK, CRT, DYNA.SCAN and CALIBRATOR

er cost.

*54%,

Home Study For Technicians

COMPLETE COURSE—ONLY $25

LSO AVAILABLE:

Saunders.
For Particulars Wrife

COLOR TELEVISION wos compiled by
Alberf C. W. Sounders, internotionolly noted outhor.lecturer on Rodio ond TY Servicing,
It is just off the press with the lotest technicol
Lessons ore fully illustroted with simplified diogroms including BLOCK-A-MATICS
Alse Color llustrotions.

Practical Transistor Course for Radio and Electronics Technician by Albert C. W,
Three lessons onfy $10

Saunders Electronics Correspondence School

ept. CT

137 Federal Street, Boston 10, MASS.

www americanradiohistorv com

omitting only

TEST INSTRUMENTS

and continue to advance the sensitivity

control until the meter stops rising.
The point at which the meter stops
indicates the unknown frequency.
Advaneing R1 further will muake no
change in the meter reading and, if
advanced too far, may damage the
transistor,

The minimum operating voltagé of

the instrument is about 0.5 volt. As the
input impedance of the transistor is
low, the instrument will heavily load
a low-veltage high-impedanee source
and a proper reading may not he
obtained. To insure that the instru-
ment is reading accurately, it should
always be possible to advance the sen-
sitivity control a few degrees ufter the
meter reading {lattens out.

Capacitor selection
Completely wire the instrument,

capacitors C3, C4 and

C5. In place of C3 tack a couple of

fairty long leads with clips attached.
2
"_j_ANgE CATH

AH
02
0,02-IN48 c4 \
nm
SENSITIV[TY w_ ko

» CR722 |'00uf as € 4K
G R | e
WNPUT & 7

IMEGY .5 | TN RS0k

\ -
\ R BATT
\ 210k 225V
'q,'

o—i

Schematie diagram of af meter.

Parts for audio-frequency meter

Rl—I-megohm pot D2—IN48 germanium
{linear taper}, diode
with switch M—0-100 microammeter

R2—270,000 ohms, /3 waté
R3—10,000 ohms, '/, watt
R4—4,000-0hm pot

BATT—22.5-volt hearing-
aid battery
St—spst switch on RI

Ci—0.5 uf $2—single-pole 4-position
C2—0.1 pf rotary switch

C3—.01 pf Hearing-aid socket §
Ca4—.001 puf prongs (Cinch- Jones)
C5—100 ppf Meter case, approx. 44
All capacitors 200 volts, x 4/ x 41/ inches.
paper slopmg front

Terminal strip, & lu
VI—CK722 Transistor Tip ot banana iacksg (2)
DI1—IN48 germanium

diode

With the range switch in the X1

{ position, connect the input to an audio

oscillator delivering 100 cycles at about
3 volts. Switch the frequency meter on
and advance the sensitivity control
fully. Back off meter shunt R4 until
the meter reads 100. Switch the range
switch to the X 10 position and set the
oscillator to 1,000 c¢yeles. Now try sev-
eral .01-pf capacitors across the two
extending leads until one is found that
produces an indieation of exactly 100
on the meter. Leaving the range switch
in the same position. set the oscillator
to the 10,000- and 100,000-cycle posi-

tions and select .001- and .0001-uxf
capacitors in a like manner. After the
capacitors are selected they may be

soldered in place and the meter will be
accurately calibrated. EXND

RADIO.ELECTRONICS
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TEST INSTRUMENTS

transistor
checker

for $100

Economy plus in this
ultrasimple tester

By EDWIN BOHR

OR $1, perhaps a little more in some
instances, you can build this tran-
sistor checker. It indicates wheth-
er a transistor is geod or bad

and whether it has high or low gain.
The very simple circuit contains a
minimum of compenents.

The cireuit is described in the G-E
Semiconductor Handbook and resembles
the one used in both the new G-E
portable checker and the Lafayette
transistor model available in kit form.

Normally, a very sensitive miero-
ammcter is necessary to make even
the most rudimentary transistor test.
In contrast, by making the transistor
under test do a little work, this eircuit
will work with any 0-2 or 0-5 milli-
ammeter—even a 0-10 milliammeter

Type Low qain Medium gain High gain
P-n-p CQ-1,  CK722, 2NI07. CK721, CK760. CK7&l, 2NI137, TS-165, CK725,
2N135, TS-162 0C70, 2N34, 2N43 {G-E).|CK762
2N136, 2NI112
N-p-n 2N170 2N94, 2N35
Meter With gain switch open, Approximetely intermedi- With gain switch open, I
Reading should not exceed 0.75jate between low- and 'should not exceed 2.0 ma. |

ma.

Close gain switch and
current should increase at
east 0.2 ma,

TRANSISTOR CHARACTERISTICS

high-gain units.

could be used. For example, to test a
transistor with this ecircuit simply set
a multitester to the 0-2,5-ma range and
plug its test leads into the checker,
One of the more important tests of
a transistor measures the amount of
current that flows through the collector
civcuit with no emitter bias. This cur-
rent is called I... The I. means that it
is a collector-current measurement and
the *“." indicates the emitter current
must be zero during the measurement.
I.. varies with temperature, collector
voltage and the individual transistor.
Normally, at room temperature, a
typical figure would be 5 microamps
for I... If the current is much greater
than this the transistor is defective.
(Coutinved on page 112)

Close gain switch and
amount of current in-
crease indicates relative

gain of transistor

The transistor checker in operation

OCTOBER, 1958
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budget-conscious

UNITS

VAR5 st

Model TM-56

STAFF OK TESTED BY
TAPE RECORDING MAGAZINE

LETRPS i

Model P-4,

Now! Custom install your own recorder.
Low cost. Ready to plug into any ampli-
fier and speaker.

Tape mechanism has UniMagic 1-lever
control for record-playback, fast forward
and rewind with instant braking. 2 speeds
~—7V45 and 334", Separate record-playback
and erase heads.

Matching tape preamplifier—40-12.000
¢ps = 3db, signal-noise ratio 50db, Push-
pull oscillator. Professional controls, VU
meter. Brushed copper and jet black fin.
ish. Carries Pentron warranty.

Send for Bulletin . . .
Name of Nearest Hi-Fi Dealer

Canado: Atlos Radie, Lid. Toronto

H PENTRON CORP,

T Dept. 745

s 777 So. Tripp Ave. ]
] Chicago, I1|, [
: Name E
1

t Address E
i z
:'cny Zone—_State.

]

 §
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Sylvania’s new TV show will be televised nationally over CBS stations
every Saturday night. Check your local listings for time and station.

RADIO-ELECTRONICS
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new oylvania TV SHOW

launches a dramatic new advertising

Ve

OCTOBER,

Biggest TV news this fall
for you as a service dealer
is Sylvania’s new adventure
thriller ‘“The Buccaneers.”
Packed with exciting pirate
lore, Sylvania’s new TV
show offers entertainment
for the entire family.

And it offers you a brand-
new opportunity to build
your service business through a dramatic new con-
sumer advertising campaign, “TV SMOG.”

Millions of TV set owners will be reminded that
TV Smog comes from old worn out picture tubes and
receiving tubes. And they’ll be reminded to see the
service dealer who displays the Sylvania Radio &
TV service sign for a TV Smog check-up.

To supplement this powerful TV advertising, a
complete campaign in TV Guide magazine will also
steer the TV set owner to you for a TV Smog check-up.

Get behind this TV Smog promotion: identify
yourself as the dealer in your neighborhood who
features ‘“‘Silver Screen 85’ picture tubes and
Sylvania’s quality brand receiving tubes.

And keep in touch with your Sylvania distributor
for new Buccaneer promotion pieces and premiums.

SyLvaNnIA ELectrIic Propucts Inc.
1740 Broadway, New York 19, N. Y.
In Canada: Sylvania Electric (Canada) Ltd.
Shell Tower Building, Montreal

LIGHTING - RADIO - ELECTRONICS
TELEVISION - ATOMIC ENERGY

YLVANIA

1956
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program for TV Service Dealers

oo get g “TY SMOG" rating on

your set

RADIO
TELEVISION
SERVICE

- e— -

|

TG

&,
—

« = « the serviceman who displays

fhis sign

.+« will instell a genvine
"Bilvar Seraen B5

| SYIVANTY
1 ELECTROMIC TUBE

—

v« and reploce worn-out
receiving fubes with Sylvanio's
quality brand

m
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You’ll find it’s
ALWAYS IN STOCK at your

Centralab Fastatcl*?
distributor

® With Centralab’s unique Fastatch svstem,
vour distributor can afford to carry a complele
{ine of dual-concentric replacements for all
popuiar TV, radio, and auto sets.

® Each Fastatch control unit is factory
assembled, tested, and guaranteed.

® Ask vour Centralab distributor’s salesman or
counterman about IFasiateh duals. Or send
coupon for bulletin 42-218,

—— T — j
A DIVISION OF GLOBE-UNION INC.

998J East Keefe Avenue, Milwaukee 1, Wisconsin 8.5622 l

Send me I"astatch bulletin 42-218,

Name

Company.

Addres

Zone State I
unkEN N S —— - — E—

B

112
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TEST INSTRUMENTS

Fig. 1-a shows how I.. can be measured.
If we now reconnect or change the
circuit to that of Fig. 1-b, the collector
current increases tremendously—per-
haps to 500 microamps or more. This,
of course, i1s no longer an l.. measure-
ment but very ronghly a produet of |
and the transistor currvent gain (2).
The cireuit is markedly sensitive to
room temperature and very-high-gain
transistors may pass enough eurrent
to cause self-destruetion. Certainly, for
these reasons, Fig. 1-b could not bhe
used for checking transistors. However,
Fig. 1-¢ can be used. A resistor has

NO CONN = Ieo

'

Fig. 1—Diagrams show circuits leading
to development of transistor checker.

been included between base and emitter.
This atfords a small degree of stabiliza-
tion, preventing too great a tendency
to collector-current runaway.

Fig. l-¢, therefore, is used in the
tester to obtain the l.. times eurrent-
gain test. For a valid test we must
know whether the transistor is sup-
posed to be a high- or low-gain unit.
For example, if both a high- and a
low-gain transistor, each with the same
value of ... are plugged into the cir-
cuit of I-c. the meter will read possibly
10 times higher for the high-gain tran-

SOCKET |
PNP
Co—  amsw -
8 —c/'o—*w»—L—
Ri G47K : wok |
: i3t 6V | BATT
e
/ R4 +
O—AAA——+  METIR TERMINALS
180K @
co—
R2
8o 3
47K
| -2
NPN
SOCKET 2

Fig. 2—Diagram of transistor checker.

Parts for transistor checker

R1—47,000 ohms

R2—47,000 ohms

R3—180,000 ohms

R4—180,000 ohms

All resistors Y watt

SOCKET |—transistor socket

SOCKET 2—transistor socket

S—dpst toggle switch or pushbutton switch normally

open
BATT—é-volt battery {RCA ¥SO&8 or equivalent)

Pin jacks for meter terminals {2)
Chassis or cabinet, aluminum, small

RADIO-ELECTRONICS
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UN YU FIE-Eht Jel. Wit U '

\”“iﬂf‘y
—= QAL
| -~ |
=] The Most
| L = Sensational
—% T Advertising Program

in TV Antenna
History

Full color ads— reaching
over 30,000,000 prospects ,, L) (L
across the nation! ==

|

Saturday Evening Post E
House Beautiful ® Farm Journal .‘ x
Better Homes & Gardens R

Town Journal ¢ Sunset
TV Guide and others

Write for “Operation Team-Up”—Local Dealer Tie-in Advertising

mnegardCO 3000 Scotten Blvd., Burlington, lowa
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CAPE CANAVERAL
(3. LAUNCHING AREA

RN AIR FORCE MISSILE TEST CENTER

Florida Flight Test Range

; GRAND BAHAMA

l% ELEUTHERA
%%w N
@, san sawvapor
LAERN
"‘\ -
d 9 ~\ciunomux
N

€OCoa
PATRICK AFS

YAGUANA

D

¢ INSTRUMENTATION STATION

« =« LINE OF FLIGHT TO ST WCIA, ASCENSION

RCA

ANNOUNCES OPPORTUNITIES

In Guided Missile Test Instrumentation

For Electronic Technicians
Al the following locations

PATRICK AIR FORCE BASE, FLORIDA CAPE CANAVERAL

Engineering development technicians

Radar Timing
Radar
Communications Radio Telephone
Test Equipment Telemetry Optics

Enjoy pleasant Florida living and working at these locations.
Liberal company henefils. Relocalion assistance.

INTERESTING DOWN-RANGE ASSIGNMENTS

Radar
Radio

These posilions are located on the Islands shown vn the map above. Salary,
809, incentive, meals and lodging frrnished. Returi to U.S. every 3 monihs.

—

Telephone
Optics

Telemetry
Timing

For information and arrangements for personal
inlerview,
send complele resume lo:
Mr. H. C. Laur
Technical Employment, Dept. N-15K
Missile Test Project
RCA Service Co., Inc.
P.O. Box 1226, Meibourne, Florida

RADIO CORPORATION of AMERICA
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TEST INSTRUMENTS

sistor. To check good the meter must
read within one limit for low-gain
transistors and within another, and
much higher limit, for high-gain tran-
sistors.

By applying a small dc signal to the
base of the transistor and noting the
change in collector current, it is pos-
sible to have some idea of the tran-
sistor's gain, A resistor from collector
to base that may be easily switched in
or out serves this purpose.

Fig. 2 shows a complete checking
circuit with sockets for both p-n-p and
n-p-n transistors and a switch for gain
checking.

Checking transistors

To check a transistor first look in
the characteristics table and determine
the correct current range for the tran-
sistor being tested. Plug the transistor

| into the correct socket and note the

meter reading, At room temperature
this current should not exceed 0.75 ma
for low- and medium-gain transistors
and 2 ma for high-gain transistors.
If the current is very much greater
than this you can be sure the transistor
is defective. If the transistor checks
good, close the gain switech. The cur-
rent should increase at least 0.2 ma for
a low-gain transistor and this increase
may exceed 3 ma for a very-high-gain
transistor.

The table classifies the transistors
as low, medium or high gain. Some of
the most popular transistors are listed.
These are broad categories and, be
cause of production spreads, there may
be some overlapping-—some of the low-
gain units will occasionally have higher
gain than a transistor sold as a
medium-gain unit and so on.

To check the tester battery, insert a
2,700-ohm resistor in either transistor
socket from emitter to collector. A good
battery will cause the meter to read
a little more than 2 ma.

Construction

The tester is built on a miniature
aluminum chassis measuring 1% x 2%
x 23% inches., However, any small box
or chassis will do. A toggle switch is
used but the constructor may prefer
a two-pole pushbutton type instead.
Two rectangular retainer-ring tran-
sistor sockets are used, one for n-p-n
transistors and the other for p-n-p
units.

Four dry cells or a single 6-volt
battery can supply the necessary collee-
tor voltage. There are few components
and connections; yet we notice that
some constructors get into difficulties.
As each part or wire is soldered in
place, mark it off the diagram. This
seems the best way to avoid trouble.
Keep the gain switch in the off posi-
tion—otherwise, the circuit's resistors
will drain the battery slightly.

Just plug in a milliammeter and
follow the procedure outlined. A little
experience with the tester builds con-
fidence in its operation. END

RADIO-ELECTRONICS
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the choice antenna line

TRIO
ANTENNAS

g q YLER SHAR PSHOOTER 4
T SHARPSI300) 17 SHAR PSHOC Y AGIS '
SHARPSHOOTER wirs OTER ¥ AGLS
CONIGA LS. ; A4S §
W )
; & 1 i 7 | é“ { ‘\/M | i
- A ! a V. . P J/
MWW R ~,V/l i \N\:Vh/yy\ oV : N A IV g2 L\.I//".
Install-It-Yourself
N
Ratio Type Dipole
Insta-Lok Clamps "h\ =
Riveted Construction I

TV ANTENNA KITS

Mycostyrene Insulators
Mode! 88 Single Bay
Model 88 2/2 Bay with Stacking Bars

TRIO 50 KIT—Recommended for distances
up to 50 miles. Kit contains Trio model 742
Conical with everything needed for o com-

plete installation.
14 Models to Choose from

Insta-Lok Conical Head \
Insta-Lok Clomps TRIO 70 KIT—For distances up to 70 miles.
Contains single boy Trio mode! B8 with

Riveted Construction
materials for o complete installation.

Instant Assembly!

TRIO SUPER 70 KIT—For distances of over

Riveted Construction proved reception. Complete with everything

Broadband Ch. 7-13 Yagis CamplaE Prelamnal required for the economical “Do-It-Yourself

Trio 6713 E Trio 10713

Use two ratio type dipoles for close match to 300 ohm

installation of a stacked orray.

line for improved performance.

Cut-To-Channel Yagis

N R

A complete line of 5 element and 10 element cut-to-
channel Yagis. Use ratio type dipole for necessary

impedance step-up to give close match to 300 ohm line.

EXPORT SALES DIV., SCHEEL INTERNATIONAL INC., 4237 N. Lincoln Ave., Chicago, U.S.A. Cable Address: HARSCHEEL

OCTOBER, 1956 115
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the swing
is to
EMC

MUTUAL CONDUCTANCE
TUBE TESTER — EMC Model 206 P

One of the finest pieces of tube testing
equipment at a price comparing favorably
with emission-type testers. Thls completely
tiexible model using lever-type switches
offers extremely accurate results with ease
of operation.

$83.50 (hand rubbed carrying case)

YOLT-OHM-CAPACITY METER —
EMC Model 107

Directly measures capacity, resistance and
complex waveforms peak fo pea. Some of
the high quality features at no extra cost
are: expanded scale Cannot burn out . . .
measures 50 mmid to 5000 mid . . . induc-
tance from 1.4 henries to 140,000 henries
in 4 ranges . . . 1% multipliers for voltage
capacity and resistance measurements.

$48.90 wired & tested 33450 kit form

TRANSISTOR CHECKER
EMC Model 210

New economical transistor checker
tains these high quality features:
+ Checks all PNP and NPN transistors
* Measures gain in three ranges
* Measures leakage on two color
‘Poor — Good™ Scale
* Housed in a molded bakelite case
» Supplied complete with batteries
$10.95 wired and tested

$ 7.95 kit form

con-

New White Dot-Cross Hatch —
Bar Generator
EMC Model 800

Lowest priced. quality color and mono-
chrome generator available . .

B

.

‘. ®

d | dine e i -

adjusts color convergency, width, lin- v

earity, ion trap and yoke, etc. ,,-1 !ﬁ &
$39 .90 wired and tested %
$22 .50 kit form

,“n

Wide Band Oscilloscope For Color
And Monochrome TV
EMC Model 601

EMC Model 601 oscilloscope gives you the
highest quality features ever round in this
price tield. Exclusive features: full 5 mc band-
width for color TV servicing — push-pull vertical
amplifier, .02 volt per inch sensltivity 5
Urel 5" scope tube 60 cycle phasing

DC positioning contrals eliminates
overshooting and bounce buift-in peak to
peak calibration reference 2-step compen-
sated attenuator input — multi-vibrator sweep,
from 15 cycles to over 75 kilocycles.

$117.90 wired and tested

control

Yes. | went 10 sce for myselt, send me—FREE—o detoiled catalog
o! the complete EMC line of precision lesl equipment.

NAME RE-

STREET
vy
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ELECTRONIC MEASUREMENTS CORPORATION
280 LAFAYETTE STREET, NEW YORK 12, N. ¥

EXPORT DEPT. - 370 BROADWAY, N Y. 13, N V.

new
Devices

FILTERED DC SUPPIPLY, 'r'rmdel’

NFA, continuously wvariable
source from 0 to 32 volts for
loads from 1 to 15 amps. Oper-
ates on 115 volts, 50-60 cycles.
Circuit breaker, full - view
meters, pilot light and carrying

I’roducts
Ave.,

Electro
Ravenswood
Chicago 40, [11.

PROBES, high-voltage and rf
types, for Phaostron model 777

handles. —
Labs.. 4500

vtym. High-voltage probe ex-
tends 777's range to 50.000
volts. Rf prohe permits meas-

urements up to 480 me.—Iha-
ostron Instrument & Electronic
Co.. 151 P'asadena Ave., South
Pasadena. Calif.

SIGNAL-TRACING PROBE.

tupe 262-A peak-to-peak type
for vtvim’s. Signal tracing niore
accurate than possible with
half-wave probes. Tests hori-
zontal sweep. flvback. vertical
sweep. svne. video. local-oseil-
later, if and audio sections of

TV receivers.—Futuramie Co.,
2500 West 23rd St.. Chicago, 111,

SWEEI’ OSCILLATOR, Ligna-
Sweep model C. Vh{ range:
30-220 mec sweep width vari-

able to at least 15 me—20 me
over vhf TV channels; funda-
mental frequency output 1 volt

rms into 75 ohms. Separate low
if band. For video: range 100
ke to 12 mc with beat-fre-
quency output of 0.25 volt
into 75 ohms; sweep width
variable 100 ke to 12 me—hay
Electric Co., 14 Maple Ave,
Pinebrook, N. J.

VIDEQO PATTERN GENERA-
TOR, Dyna-Scan model  1oon.
Self-contained flying-spot scan-
ner produces composite video
and syne signal for alignment
and checking and to transmit
or rebroduce pictorial  or
graphiec material in closed-eir-
cuit TV systems. Power output
from 50.000 pv down to mini-

mum level for testing fringe-
area  sensitivity., BBKPV-1 5.
inch flying-spot tube, 8 other

tubes plus 2 rectifiers. Built-in

www americanradiohistorv com

synchronized bars make unit
self-calibrating. insure vertical
and horizontal linearity. Slide
holder. Indian Head. white dot
and white line transparencies.

-B & K Mfg. Co. 3731 No.
Southport Ave., Chicago 13. 11l
TRANSISTOR CHEUKRER,
wmodel 210. Low-cost type checks
all p-n-p and n-p-n transistors.
Measures gain in three ranges,

Poor-Good scale.
Also checks crystal diodes.
Electronic Measurements
Corp.. 280 Lafayette St., New
York, N. Y.

VOLTAGE CALIBRATOR KIT,
model 1'C o produces near-per-

leakage on

fect square-wave signals of
known amplitude. Multivibra
tor cireuit assures sharp.

square waves {as distinguished
from clipped sine waves). Out-
put frequency 1.000 cveles ap-
proximately. Qutput voltages
selected by panel switch: .03,
0.1, 0.3. 1.0, 3.0, 10. 30 and 100,
I'rec¢ision 19%. DBesides acting
as peak-to-peak calibrator, dou-
bles as square-wave generator
at 1000 cycles for deterniining

gain., frequeney response of
phase-shift characteristics of
audio amplifiers. Heath Co.,

Renton Harbor 20, Mich.
IHGH-FIDELITY AMPLIFIER,

Model 80-A, 90 watts rated
power, withkin 1 db 17-25,000
cyeles (1 (b 9-60,000 cycles at

50 watts). 180 watts peak. Fre-
quency response 20-20,000 cycles
within 0.1 db. Less than 0.5%
harmonic distortion at full out-
put. 0.256% at 50 watts, Hum
and noise better than 92 db be-
low full output. Two regulated

RADIO-ELECTRONICS
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power supplies—Fisher Radie
Corp., 21-21 44th Drive, Long
Island City 1, N. Y.

CROSSOVER NETWORKS for
16-ohm 2- and 3-way loud-
speaker systems. Economical
construction, precision indue-
tors. 12-db per octave attenua-
tion, almost complete freedom
from IM distortion. 6-element,
3-way networks with cross-
overs at 300 and 5,000 and 500
and 5,000 ecycles; 4-element
units with crossovers at 200, 600,
£00 and 3,500 cycles for 2-way
systems.—Sherwood Electronic
Labs. Inc., 2802 W. Cullom Ave.,
C‘hicago 18, Il

HYPEX DRIVER UNITS,
models D-30, D-40 and DD-100,
30-, 40- and 100-watt units, re-
spectively, threaded 13%-inch-
18, for all new Hyper projector
horns. Lower cutoff frequency
somewhat below those of

AL

horns. Response shaped to give
emphasis to 3-5-kc  region.
Plastic diaphragms, beryllium-
copper leads.-Jensen Mfg. Co.,
G(‘iﬂl Laramie Ave., Chicago 38,
1l.

MOVING-COIL PICKUP, 225
gerics. New moving-coil type,
flat = 2 db 20,000 cycles with
smoothly decreasing response

beyond. Impedance 200 ohms;
average output 5 mv. May be
used up to 50 feet from pre-

amp without low-frequincy
loss. Model 225A4: 1-mil stvius
for all microgroove reco‘ds;

225B: 2.5-mil stylus for profes-
sional transcriptions; and 225C:
3-mil for 78-rpm records:—
Fairchild Recording Equipment
Co., Whitestone 57, N. Y,

9.SIPEED RECORDER DRIVE,
Damon, for better-grade disc
recorders and professional turn-
tables. Speeds of 16%, 33'%, 45,

78.22, 662, 90, 156.44 rpm, flus
2 additional speeds for spe:‘ial
effects, laboratory work, :te.
Three speeds are double staad-
ard speeds, permit wmaking
dises in half normal tim«.—
Damon Recording Studies, 117
}\‘If 14th St., Kansas City 6,
o.

BIAXIAL HI-FI SPEAKLR.
Model 50151 combines 12-iich
low-frequency woofer. speci:lly
designed 2-inch high-frequenc
tweeter and crossover networ
to provide substantially uni-
form response over full range

from 40 to 18,000 cyvcles. Voice
coil impedance 8 ohms; undis-
torted power output 12 watts.

RCA Components Div., Cam-
den. N. J.

FULL-RANGE LOUDSPEAK-
ER, Goodmans Axiom 100, Twin-

cone unit, frequency range of
40-15,000 cycles. 12 inches, 20

watts (American measurement).
Depth, 6 inches; voice coil di-
ameter, 3% inch; fundamental
resonance, 15 cveles; voice coil
impedance, 15 ohms; net weight
8 pounds.—Rockbar Corp., 650
gal‘:;tead Ave., Mamaroneck,

SMALL SPEAKER ENCLO-
SURE, University Tiny-Mite,
smallest cornerless-corner horn-
loaded enclosure for both 8-
and 12-inch  extended-range
speakers and 2-way systems
using an 8-inch woofer and
tweeter. Uses horn-loaded
phase-inverter principle. Self-
contained. May be placed in
room and ceiling corners or
along flat wall. Speakers mount

Just Out
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AMAZING BARGAIN

The new 1956 TV manual is the

from front. %-inch plywood
unfinished birch, and mahog-
any and blond finishes.—Uni-

versity Loudspeakers, Inc., 80
8. l“\}ensico Ave., White Plains,
N.

FM TUNER, Counterpoint II,
model FA-100. Veriable fre-
quency control; variable inter-
station noise suppressor (auto-
matic noise gate); FM rumble
filter; diseriminator  balance
tuning meter; output level con-
trol; multiplex output terminal.

—Ilarman-Kardon,
bury, N. Y.

RECORD STORAGE BIN, Cab-
inart ACC-22, Blond, walnut or

Inc., West-

A0S M

mahogany lacquer on Y-inch
birch plywocd. Mountable on
Cabinart 16-inch wrought-iron

Yo SUPREME 1956 TV Manual

COVERS ALL POPULAR SETS

Supreme TV manuals have all needed

service material on every popular TV set
of every important manufacturer. Here is
helpful, practical, factory-prepared data
that will really make TV servicing and
adjustment easy for you. Benefit and
save with these amazing values in service
manuals. These giant TV manuals have

scoop of the year. Covers all im-
portant sets of every make in one
giant volume. Your price for this
mammoth manual is only $3. This
super-value defies all competition,
Other volumes at only $3 and §2
each. Each manual has a whaole

Repiring s’

i = year of service material. Includes i i i g
- m—— . . complete circuits, alignment facts, test The repalr of any teles
- all data needed for auicker TV serv- : ; " vision set Ix really simple
J— icing. Practically tells you how to patterns, response curves, service hints, | (" sipreme TV service
_________._.—-—-""_ find each fault and make the repair all recommended changes, voltage charts, n::‘.l.ums.u m-ri\l s I covs
. . . practica
- = __————__.‘ More pages, more diagrams. more waveforms, and many double-page dia- | {0 it Sty trouble-

gram blueprints. Here is your TV service
material to help you do more expert work
quicker; and priced at only $3 and $2 per
manual covering a full year of material.
Be ready to rePair any model by having
in your shgp all t.cesle\;;isio'grl volumels9 5251’;;;3
toples just like a $200.00 correspondence courte in coupon below. r try ERN W ;

Le'ssons on picture faults, cir('uli)ls. adjustments. manual to see what an amazing bargain
short-cuts, UNF, alignment facts, hints, $3' you can get for only $3. Send trial coupon.

Fia

Jhooting and repair, Thisg 18
the help jou heed to find
tosghest faulls in & jiffy.
Each $3 TV volume covers
a whole year €t scervice ma=
terial,  New Television Serve
icing Course will axd jou
in learmning TV. Be wise,
buy Supreme Manuals ornly
unce each yeer instead of
spending dollars every weel
for not needed data.

service data per dollar of cost. Get
Covers all important 1956 Sets the best for less. Get SUPREME.

TELEVISION SERVICING COURSE
Let this new course help you in TV servlcirg.
Amazing bargain, coinplete, only $3. full price 1r
all lessons. Giant in size, mammoth In scoje,

 Aevision

Gervicing Lomem

S,

? nmelnna pruli)lems, trouble-shooting, test [—— aEEEEEEEEEEEEEEEEEEEEEEEEEEEEEENEEENEEEEEEEEEENEEEEE
NS equipment, picture analysls, Special,
jipne p re analysls, Special, only E NO-R'SK TR'AL ORDER COUPON
RADIO DIAGRAMS : sypREME PUBLICATIONS, 1760 Bolsam, Highland Park, ILL.
ere Is your complete sourde of a N
£ needed KADIO dlakrams and serviee data. t  Radio Diagram Manuals Rush today TV manuals cliecked (X below and
Aot - UMy o+ Niatoat Coters eventling from most recent LS8 2 1956 Radio Manual. $2.50  Radio manuals at left. Satisfaction guaranteed.
: :i:,l,l:,m.,‘? lm.-‘;:“r;," 'llil,' mii h,?m,‘ mdl.i-l:?' H [0 1955 Radio Manual, ouly Szl [] New 1956 Television Service Manunl, only. .. .$3,
1036 and vorablon.  Seneational talues Only § 0 1934 Radio Manual. $2.50 | (] aaditional 1955 TV, 3. [] Early 1355 TV, $3.
§2 for mwst volurnn Every manual has 0 1953 Diagrams | 0 19548 TV Manuai, $3. 0O 1953 TV Manual. $3.
A IO extra latke schematics. sl needed align- 8 O 1952 Radio EACH | 5 1952 Tetevision Manual, $2. 0O 1951 TV, $3.
|\,-'|I.I ment fucts, parts lists, vohsge values, & O 1951 Diagrams | s
teitmers. dial stringing, anc helpful hints 7 1950 Manual $2.50 | O 1950 Television Manual, $3. 0O 1939 Tv, $3.
sl AMS linen s ire g, shaes, BN, fuchen; | O 1948 Tv, $3 0 1547 TV & FM, only $2.
I]l 'ibl_.,_.‘“ - Volumes are larse in size, 8%xlil inches, 0O 1949 Radio » $3. »
i o about 190 pages. See coupon at rikht for 2 () 1948 ¥ PRICED | O New Tetevision Servicing Course, complete. .. . $3,
v Spmarinl £ ] & complete st of these radio manuals, 01947 & AT ONLY I fos ST
ey e - s o F ATUNRT 1 g1 am enclosing $.....0.. .
E‘j 1946 2 | 0 1 am enclosing $ end postpa
~y P l y " & R s l O Send C.0.D. I am enclosing $.4. 0. deposit.
\ (] 1941 @
v r E I L - # - L | -
Supreme L"ublication s/ R K T
=
Sold by All ing Parts Jobbers O 1926-1938 Manual, $2.50
f'l !" i"ﬂ'ﬂ'! F" J O Radio and TV Mastor index, 25¢ | Address: ..esssssessssssssssssossssvorrves
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keep operating temperatures down—dependability up!
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RCA SELENIUM RECTIFIERS utilize modern design— full surface ventilation with no chance of center-core
hot-spots. Note the corrugated spring-steel separators which provide positive multiple-area contacts with
each plate. This open construction facilitates free-flow of air and efficient cooling of the plates, and mini-
mizes the possibilities of overheated components in compact TV, radio, and phonograph designs.

The one-piece assembly-yoke with the molded mounting stud prevents twisting or squeezing the stack
during installation. Rigid construction minimizes the possibility of “barrier”’ breakdowns—gives greater
assurance of dependability in operation.

So, when you need a replacement selenium rectifier, ask your distributor for a dependable, long life
RCA SELENIUM RECTIFIER. Available now in 12 types, ratings from 65 Ma to 500 Ma.

SELENIUM RECTIFIERS

Radio Corporation of Americas Harrison, N, J.

400 ma (compactt

S00 ma tcompaci}
500 ma -2 204G1 »211G1 400 ma~s203G1 «210G1

118 RADIO-ELECTRONICS
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legs (ACC-23) or T-inch wood
tapered legs, or unmounted bins
can be stacked.—Cabinart Div.,
G & H Wood Products Co., 99
No. 11th St., Brooklyn 11, N. Y.

ELECTRONIC ORGAN CON-
SOLE, for all Schober Elec-

tronic Organ kits. Traditional
cutline, modern lines suitable
for homes. 55 inches wide, 29
deep (without pedal clavier);
43% high with cover closed.
Walnut or other finishes.—
Schoher Organ Corp., 2248-C
Broadway, New York 24, N. Y.

EXPERIMENTER'S CHASSIS,
kits 20X and 21X. Quick set ups
of electronic circuits with simple
hand tools. Designed mainly for
mockups, is also suitable for per-
manent use, Mountable in racks
or cabinets. Main wiring deck:
3,/32-inch phenolic board, with
uniform hole pattern, mounted
on aluminum channels. 20X kit:
low-cost small assortment of
accessories, 4% x 8%-inch board.
21X kit: 4% x 17-inch board,
more and varied accessories,
Kits feature push-in terminal
with partially tubular end that
fits shugly into board holes.
Upper portion a narrow tapered
slot with serrated edges that
grip No. 17 to No. 20 wire firmly
enough to make temporary con-

nections that nced not be sol-
dered. Vector Electronics Co.,
3352 San Fernando Rd., Los
Angeles 65, Calif.

4-TRANSISTOR SUPERHET
KIT, model KT-95. Completely
miniaturized. 2 if and 2 resist-

ance-coupled audio stages. Ger-
manium diode detector. Push-
pull audio output stage with
2%.-inch speaker. Model KT-96
with AT-.95 makes a 6-transis-
tor-plus-1-diode superhet re-
ceiver.—-Lafayette Radio, 100
6th Ave., New York, N. Y.

PROFESSIONAL RADIATION
COUNTER KIT, model 1C-1 for
the serious prospeetor. Iligh
sensitivity with ranges of 0-100,
600, 6,000 and 60,000 counts per
minute and 0-.02, 0.1, 1 and 10
mR/hr. P'robe, with type 6306
bismuth tube, and radiation
sample are included. 5 tubes
plus a transistor. 4%-inch 200-
amp meter indicates radiation
level in ¢cpm or mR/hr. Transis-

3 PROVEN TRAINING PLANS

(Choose the one that fits your requirements)

7. HOME STUDY COURSE (with 9 kits of equipment)
—Qualifies you for diploma, FCC license, and a variety

of clectronics jobs (or

training).

transfer

into advanced resident

2. HOME STUDY-RESIDENT COURSE (with 9 kits of
equipment)—Home study, followed by short period of
resident training. Qualifies you for diploma, FCC license,
and a wide variery of Electronics-TV-Radio positions (or
continue with advanced resident training). An accredited

technical instirute curriculum,

3. FULL RESIDENT COURSE —Qualifies you for Asso-
ciate of Science (A.S.) degreec and top-pay employment
opportunities as Electronics Engineering Technician. Part-
time employment opportunities available for students while
training. An accredited technical institute curriculum.

OCTOBER, 1956

tor oscillator provides aural sig-
nal from panel-mounted speaker.
High-voltage power supply is
prebuilt.  Changing  regulator
tube allows use of scintillation
probe, Selectable time constant.
9% inches high, 6% inches wide,
b4 inches deep; 6% pounds.—

Heath Co., 305 Territorial Road,
Benton Harbor, Mich.

OUTPUT TRANSFORMER.
Model HVO-57, horizontal and
high-voltage output transformer
designed as Zenith replacement
for parts S-18567, $-18990,
S-19032 and S-20993. —Merit

Coil

and Transformer
4427 North Clark St., Chicago,

Corp.,

ULTRA-LOW-LOSS TRIMMER,
model VC11A, fused quartz pis-
ton capacitor for ultra-stable
oscillator and high-frequency,
low-power tank circuits, and in
capacitor networks requiring
low loss and high leakage resist-
ance. Coaxial construction, In-
var tuning slug and silver-clad
Invar band-fixed electrode. Ca-
pacitance: 1 guf at minimum

HIGH-PAY CAREERS

IN ELECTRONICS — TELEVISION — RADIO

 Await Men with COMPLETE Training!

Nationally-recognized, accredited Central training is designed to
get you into high-paying career positions in the shortest possible
time. In addition, Central’s “Progressive Plan” is so arranged that
each phase of training you complete qualifies you for a more im-
portant, better-pay position. In just a few short weeks you are
qualified for certain basic jobs. Then, with every additional training
phase that you complete, you qualify “up the ladder” for more
advanced types of positions. Central offers complete Electronics-
TV-Radio training leading to an Associate of Science degree, and
qualifying you as an Electronics Engineering Technician!

setting, 10 gpf at maximum (at
1 ke). Withstands 2,000 volts dc
between leads for 5 seconds over
full capacitance range. Temper-
ature coefficient approximately
zero at 100 ke; Q factor 2,000 at
50 mc; insulation resistance
greater than 1,000,000 megohms.

-JFD Mfg. Co., Inc., 6101 16th
Ave, Brooklyn 4, N, Y,

MINIATURE CONTROL, Clare-
stat series 44. 21/32-inch diam-
eter X 53/16 inch deep. Rated at
0.2 watt at 40°C. Ranges: linear,
200 ohms to 5 megohms; tap-
ered, 1,500 ohms to 2.5 megohms.
Resistance tolerance *20% to
100,000 ohms, 30¢, for higher
values. 300° rotation—Claro-
stat Mfg. Co., Dover, N

REMOTE TV CONTROL, I,
attaches quickly to front of re-

ceiver without tools, wire or
interference with set. Dual fin-
gertip control, reverse—forward.
Fits on shaft of channel sclec-
tor. Controls fine tuning as well
as channel changing.—Alliance
Mfg. Co., Alliance, Ohio.

Thousands of Central graduates have been placed at almost every technical
level in the electronics industry. Free nation-wide placement service.

Don’t limit yourself! Get the facts on Centrals complete
training that can take you just as far as you want to gO In
the electronics technician field. Send coupon ¢oday for FREE

brochure on your

VETERANS!

CENTRAL TECHNICAL INSTITUTE

Dept. Y-106 1644 Wyandotte St., Kansas City 8, Mo. |
| Tell me more about how yeu can qualify me for a high-pay Electronics career.

' Name

opportunities

in Electronics.

Central offers courses
approved under G.l. Bill

Age

{ Address
| City_

i If Korean veteran, give approximate discharge date
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TV INTERFERENCE ELIMI-
NATOR, Taco No. %15 Co-
Phazer eliminates venetian blind
effect and other interferences
caused by co-channel and adja-
cent-channel stations in the vhf
band., Easily installed, adjust
able by se¢t owner. Adjustable
balanced time-delay ecircuit and
level control. Caneceiling signal
obtained through scecond anten
na, usually installed on same
mast  as Inter-
ference feeding

first antenna,
by

eliminated

secondary sampler signal into
Co-lhaser and setting its signal
strength to that picked up by
the main antenna. Signal thrown
180° out of phase for complete
cancellation. No outside power,
Hangers for assembly to rear
cover of set.—Technical Appli-
ance Corp., Sherburne, N. Y.

INTERFERENCE TRAPS, nod-
els 11-Q-75 and 1HI-Q-300, for
adjacent-channel interference.
Individually designed for each
picture or sound carrier in vhf
spectrum. May be used even
when desired signal is weak.
Installation almple- one adjust-

ment per channel rejected. Une-
wanted signal rejection better
than 60 db. Adjacent channel
carrier loss never more than
5.5 db. 300-ohm model (HI-Q-
300) has on-off switch.-—-Benco
TV Associates Ltd., 278 Bridge-

land Ave., Downsview P, O.
{Toronto}, Canada.
COLOR TV ANTENNA, Color

'Ceptor, 18-clement d“ channel
Yagi designed primarily for re-
ception of vhf color telecasts in

///
/‘n’/////

~

fringe areas, High front-to-back
and low standing-wave ratios.—
Winegard Co., 3000 Scotten
Blvd,, Burlington, Iowa.

FRINGE AREA ANTENNA,
T-1¥, for installations where ex-
tremely high gain and high
front-to-back ratio are required.
7 vee’d hairpin dipole elements,
6 of which are driven. 2-section
phasing harness. each with dif-
ferent impedance. Employs ter-

minating resistor, different di-
pole lengths and angles, and
]

120

special controlled-impedance di-
pole section to control impuedance
of antenna over wide frequency
range, Front-to-back ratio high-
er than 10-1 on all low-band
channels; from 5-1 to 12-1 on
high-band channels. Twin-boom
crossarm construction Aassures
ample mechanical  strength—
Channel Master Corp., Ellen-
ville, N. Y.

COMMUNICATION TOWERS,
models 20 and 40, heavy foldove
types for umatcur r.uho, experi-
mental work, antenna testing

and other special
Standard plus special hinged
sections; boom, reel and cable
mechanism.—Rohn Mfg, Co., 116
Limvstone, Bellevue, Peoria, 111,

operations,

SUN BATTERY, type SB-2485,
converts solar energy into elec-
trical power for transistorized
radios. 24 photosensitive ele-
ments in series. Qutput 6 volts

at maximum power transfer; 12
volts open-circuited. Maximum

operating temperature: 85°C
continuous duty, 100°C inter-
nmittent.—International Recti-

fier Corp., El Segundo, Calif.

COMBINATION TOOL, Strip-0,
a handy wire stripper molded
into unbreakable plastic handle
of screwdriver. Strips 14-20
gauge wire cleanly and efficient-

ly. Screwdriver blade high-qual-
ity nickel-plated steel ground on
face, edge and tip. 4-, 5- and 6-
inch lengths,.—Wire Stripper
Tools, Inc,, Glen Head, N, Y.

TAPPING TOOL, Hunter Tri-
Tap, combines 3 common throud
sizes—6/32, 8,32 and 10 32 in
single hand tool. Cleans or cuts
any of the three most common

thread sizes in radio-TV equip-
ment without changing taps.—
Hunter Tool, Box 564, Whittier,
Calif.

All specifications given on these
pages are from manufacturers’
data.

RADIO & ELECTRONICS
TRAINING AT HOME

BUILD 16 RADIO

CIRCUITS with NEW Deluxe 1957
PROGRESSIVE RADIO “EDU-KIT”

% No Knowledde of Radio Necessary

* No Additional Parts or Tools Needed

# Excellent Backaround for TV

FREE SET OF TOOLS, TESTER,
SOLDERING IRON, HIGH FIDEL-

ITY, SIGNAL TRACER,

CODE

OSCILLATOR. PRINTED CIRCUIT

SIGNAL INJECTOR

Reg. U.S
Pat. O#.

o#ers you an
construction practice and servi

work with the sta
ment of Printed Circuit chi

e, Qur Kit is desi@ncd to train Radi
ing use of the most modern m. ':-:a- of home training., You will learn radi® theory.

usin

professional manner; how to service and Ireuhle-lhonl radios. You will
ard type of punched metal chassis as well as the latest devclop.

_RADIO COURSE at a

& Electro Technicians, mak=

9 regular schematics; how to wire and

Signa) Injector,
companying instructional ma!"ul

will provide yoyu

ground in radio or acie

are interested lectroni
L1

s an excerpt from a le(ur (h
we regeived from Loren Del
4th St., Mansfield, oh D

i
with a basic education in Electronics lnd llﬂlo worth many times
the complete price of $19.95. Everything is yours to kee ’ " ¥ time

THE KIT FOR EH'EH'I'GHE

You do not need the slightest back-
ce. Whether you

at

great deal

1 am Interested
« ! consider the money
a

]

learned more from your courn by
ly doing, than 1 gig from an ex-

Pensive course

Many "wunndl M individuals of arl
ave

afes and bac

o w science is required, The “Edu-M
9 and engineer:

ve Signal Tracer, the Progrcs
& Electronice Tester and the

eceiver, Transmitter, Code °I¢l||ﬂ!°7>
nd learm how to operate them. You w

g exPerience, The *-Edu-

allows you to

‘Edu.K“"
Il' ewn rate. No

nd
(uul:s;:t)). Ve(era

and numeérous ad
radio and young people
€lubs, also pop
with servicemen and veterang Ihrough-
out this country and abroad
k‘l’unﬂned lov universal USE, the “Edu-

useq the "Eduwﬂll"
countries of the world. The

as been carefully designed,
step, so that you cannot e

The Frw o8

lynu con

9 background in rad

ou brom by examin
the function,
this first se
e testin

you

more agvanced theory and techniques. Gradually,
Il find yourself constructing more advanced multi-tube radio
ike a professional Radio Techni:

your own rate, you
circuits, and doing work

THE "EDU-KIT"
15 COMPLETE

You will receive al I narn
tions necessary to

tubes, tube sockets, va
Iytic and paper d le s
resistors,

condenser!
hardwar
Enstru
tion Manuals, etc.
In add

sPecial tube sockets, h-rdw-
struction You also receive
usefu!l set of tools. a Profe
tric soldering iron,
Dynamic Ra & Elcctronics Teste
The **Edu-K 0
and !he
in addnhon

Quel!leﬂl

OLS =
LOERING

O Send “Edu-Kit'' Postpaid,

Send “*Edu-Kit'' €.0.D_
O Send me FREE md-honal
Radio and TV Se
USA: no COD: "Edu Kit

PROGRESSIVE ” "EDU KITS" NG,
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more than 79

study theo
¥ integrated Program designed to provide an ¢ut-ly reamed thoraugh

ng the various radio Parts of the "!du-
theory and wiring of these parts. Then you b: s
will cajoy listening to reguiar broadcast nn ns,
and trouble.shooting. Then you bu-ld a more advanced radio,

(3
L0
=4

re
a

and a self+powered

v,

IRON
o MCHISERSHIP IN RADTO-TY C
iCE w HI-Fl GUIDE w

1| enclose full payment of $19.95,
1 will pay $19.95 plus postage.
armation describing ‘‘Edu-
q Literaturc., No obligation.
for 10S8-125 V.

ny from 108

> and DC. For use in

9 higher line wvo(te

210-250 Volt AC/DC model is

radie kit in the
ectronics training.

** You then learn
Ple radio, With
learn theory,
learn
in a progres: and at

ve manner,

You w
servicing
will practice repa
You construct, You will learn sSymp-
toms and causes of troubles in home,
portable and car radi ou will learn
how to use the professional Signal
Tracer, the unique Signal Injector and
the Dynamic Radio & Electronics Tester.
While you are learning in this Prac,
tical way. you will be able to do many
a repair job for your friends and neighe.
bors, and charde fees which will far cR.
eced the Price of lhe *“Edu.Kit.'” Our
Consultation Service will help you with

of 25 Popilar PI..
writes: *'1 have rcpaired
several sets for my friends. and made
money. The '“Edu-Kit"" paid tor itselt.
| was ready 10 spend $240 for a Course,
but , found your ad and sent for your

UIZIES

|
|
|
Include FREE valusbie |
210-250V. $23.45.) l

$20.9%;

491 Unlon Ave.,
loom IZI-G llooklyn ll N Y. I
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'Technicians’ ASSURQdV

News |

GUILD SIGNS WITH UNION

Shops of the San Francisco TV
Service Guild signed a contract with
the International Brotherhood of Elec-
trical Workers, Local 202, virtually
unanimously. The contract, under which
shop owners become union members,
eliminates Sunday work and provides
for a minimum hourly rate of $2.65%
for technicians, with time-and-a-half
for all work exceeding 40 hours per
week. The union is stated to have about
1,000 technician members in the San
Francisco area, including those in non-
Guild shops.

Though not mentioned in the con-
tract, one of the strongest incentives
for the mass signing was said to be
the expectation of union cooperation in
a mass drive against “sundowners’ and
cut-rate shops. Other incentives include
an apprentice training program, lead-
ing to a journeyman rating, and a
“finishing school” program for journey-
men technicians, with stress on color.

MOCH RESIGNS TESA POST

Frank Moch has resigned as presi-
dent of the Television Electronic Serv-
ice Association—Chicagoland. Mr. Moch,
who had just recovered from a serious
illness, left his post for reasons of
health and the growing responsibility
of his offices. He stated: “The demands
of the presidency of NATESA and

K-9

ANTENNA

Y
A\ Y

It’s results that count . . . and Kay-Townes

TESA-Chicagoland have grown so NEW K-9 offers the best in high K-9
vastly as to become more than full- | gain antenna performance. Designed for g
time jobs. . . . On the subject of our [ —

natienal group, we hope to hire a sharp directivity and field-tested over

managing director for our national entire band under ever weather

ottice by early 1957. . . . The work of T y .

the group needs such a permanent condition, the Kay-Townes K-9 is the

headquarters executive.” antenna forcolor and black & white.

Mr. Moch retains the board chair.
manship of TESA-Chicagoland and,
for the time at least, is not considering
resignation from his office as president

Check our all NEW K-3 primary reception

of NATESA. He is succeeded in office antenna. Top performance assured
by Joseph Blink of Blink’s TV Service, | e and sure to be a hot seller!
Chicago, who will act as TESA pres:- e =

dent till the election in December. Mr. | &—— e

Blink has been first vice president of \ e

TESA-Chicagoland for the past two Both antennaes feature high-quality alumi-

years. K-3 num construction and snap-lock system.

KAY-TOWNES

SAN JOSE ASKS LICENSE

The Radio & TV Association of
Santa Clara Valley has suggested a
licensing ordinance for the San Jose
area. The proposed statute would be

patterned largely after the licensing A N T E N N A c o M PA N Y
law of St. Paul, Minn., its backers
i BOX 593 * ROME, GEORGIA

state. One proposed section—stemming
apparently from difficulties with “sun-
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OFFERS YOU FOR THE
COMING SELLING SEASON

Tennn

MODEL T-801 4 e 2 Y
el Jwericas Fonedt ano
MOST COMPLETE LINE OF

Wf@m

MODEL T-811

ssoo Nowhere else can you buy such a high

LIST quality, full size Antenna with as many prac-
ticol, useable features at such low, down to
earth prices. Here's what you get when you
buy Tenna.

MODEL T-791
444

BAR

MODEL T-751
5556 LIST |

\

Check these Tenna features, feature by
feature, with any or all other makes and
you'll quickly agree that Tenna is truly the
antenna for you . . . truly the king of all the
MODEL T-851 canicals.

Complietely pre-ossembled, "'Presto’ Instant

Mount Assembly opens os casily, quickly as an
umbrello.

5472 usT

Now! Polyethylene Cable Anchor takes oll tension
off of terminals, prevents cable from breaking of
ferminals.

Models T-781, T-85% and T-751 ore equipped with
famous Tenno Director Bar to improve perfor-
monce on higher channels.

Front Bracket made of heavy spring femper alum-
inum alloy with High Q molded plastic insulator.

MODEL T-741
$529 LIST

Rear Bracket is mode aof heavy gouge aluminum
ta assure lang life and resist strongest gales and
heavy ice.

Arrays are full size in every respect and aof all
aluminum construction.

Aluminum elements ore doweled to prevent
whistling and provide greater strength.

Full line to select from; 8 single array antennos,
8 stocked antennos aond B8 ‘"‘Do-Mt-Yourself™
ontenna kits.

ONO OA W N =

“MODEL T-781
¥556

YOU BUY THE FINEST WHEN YOU BUY TENNAI

Cleveland 25, Ohio

MODEL T-771
$500
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TECHNICIANS' NEWS {continued)

downers”—is particularly interesting,
both to owners of large established
shops and to small or part-time oper-
ators:

SECTION 4: The business address of an appli-
cant for a master license must be in accord-
ance with the zoning code of the County of
Santa Clara, and applicant must maintain a
sign bearing the name of the business which
sign must be affixed on the premises of said
shop, Said sign shall cover an area of not
less than square feet,

This would presumably make it im-
possible for many basement and other
repairmen, who work in areas where
zoning regulations do not permit dis-
play of a sign, to continue in business.

Other provisions of the proposed
ordinance would require licensees to
have as minimum equipment an emis-
sion type tube checker, multimeter,
oscilloscope and signal generator in
good working order, located at his
business address at all times when not
in use on outside calls; carry fire, theft,
liability and all other necessary insur-
ance; have adequate transportation
facilities to insure proper handling of
customers’ goods, all vehicles to be
clearly marked with the name, address
and phone number of the shop.

A fine of not more than $%$100 or
imprisonment not exceeding 90 days is
proposed for anyone convicted of vio-
lating the provisions of the ordinance.

KENTUCKY GROUP

Thirty-one technicians of the Louis-
ville area have joined to form the
Kentuckiana Television & Ruadio Tech-
nicians Association, Ine. Purposes of
the organization are to gain recogni-
tion of approved and reliable tech-
nicians. to promote better understand-
ing between technicians and customers
and better public relations in general.
The association has set an objective of
150 members—to be obtained by the
end of the year—to more eifectively
carry out the aims of the organization.
A recommended labor charge chart has
been published and issued to all mem-
bers, as well as to the local Better
Business Bureau.

S

: 1 i i
Officers elected are (left to right)
(back). Ira Masden, vice president;
Harold Flood, president; (front) James
M. Hall, secretary; DMelvin Brown,

| treasurer. END
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Note: Records below are 12-inch LP
and play back with REAA curve unless
otherwise indicated.

El Cojo Enamorado
Suite de Danzas

Music by Erncsto Halffter

Pilar Lopez and lHer Spanish Ballet

Symphony Orchestra of Spain
Capitol P-18003

My old rcaders may recall that 1 had a high
opinion of Cook's Fiesta Flamenca and recom-
mended it as a test of high-frequency transient
response. Here is a recording which does about
as good a job but in the more difficult ranpe of
low-frequency transients. A pretty big troupe of
Spanish dancers stomp the floor in characteristic-
ally Spanish style with aural effects that will de-
light the owner of any system capable of doing
justice to rapid-fire low-frequency transients.
The recording is superb and the best systems will
reproduce the ballet with almost complete realism.
The only thing missing is the vibration of the
floor which so much stomping would produce.
Systems unstable in the low end are likely to
break into low-frequency oscillation. Aside from
these really remarkable and unique transients,
there is a wanderfully dull bass, plenty of high

lighs of the Spanish sort and some very fine
fff attacks, beautifully recorded. The music
should be easy to take. Absolutely top notch on
top-notch equipment.

DEBUSSY : Children’s Corner
Petite Suite
(Orchestral versions)
Felix Slatkin conducting Concert Arts
Orchestra
Capitol P-8328
Less spectacular in most respects this, too, is
an exemplary demonstration record. The bass
is very fine—really spectacular in Jimbo's Luwll-
aby and very dull in Gullivog’s Cakeuwalk. There
are some lovely flutes and excellent very deep
drums. The ballet movement of the Petite Suite
is especially valuable. This is net as live acoustic-
ally as the Delibes below or the Tehaikowski be-
low, but has an excellent closeup naturalness,

DELIBES: Coppelia and Sylvia
Conte condueting Orchestra of Paris
Opera
Capitol P-18001
This should fill the bill for a demonstration
record with spectacular hi-fi material and with
musi¢ pleasant to most customers. The mazurka
of Coppelia e¢specially is top-drawer and should
show off & Zood hi-fi system very well particularly
in the contrast of exceptionally sharp high highs
with a fine dull drum. But there are many other
fine passares. The kettle drums are also very
good and the triangle is lovely in its cleanness.
The recording is additionally outstanding for the
freedom from distortion even in the peaks on the
inner Rrooves. The balance seems to be very
natural.

COPLAND: Music for Movies
KURT WEILL: Music for the Stage
Winograd conducting MGM Chamber

Orchestra
MGCM E-3334

Two diverting and interesting suites made up
of filled-out snatches of music Copland wrote for

movies and Weill for Broadway shows. The Cop-
land has his typically exquisite brasses, a very
low bass and an extremely dull drum in program-
matic music very easy to take. The Weill takes
care of the high highs, aithough it also has an
excellent bass—big and very low in spots—in
some unusual jazzy sound,

TCHAIKOWSKI: Sleeping Beauty

(Ballet Suite)

Rosenthal conducting Orchestra of

Paris Opera
Capitol P-18005

These Capitol recordings of the Orchestra of
I'aris Opera may make that ensemble as bvopu-
lar with hi-fi fans as the Westminster and Van-
guard recordings have made the Vienna State
Opera Orchestra. Certainly the several initial
releases have been pleasing. Slerping Beauty has
lately received the all-out hi-fi treatment from
several labels; this version should hold its own
or better. The acoustics have a just-right live-
ness, the high highs are sharp and plentiful but
not so closeup as to seem artificial; the bass is
properly dull; overall balance is excellent to my
ear and taste: the many solo instruments are
hizhly natural. And the whole piece has a fine
brilliance calculated to make a fine hi-fi system
shine with its brightest luster,

BACH: Toccata and Fugue in D Minor
Prelude and Fugue in A Minor
Passacaglia and Fugue in C Minor
Come Saviour of the Gentiles (Choral

Predule)
Cadet Chapel Organ at West Point
Vox VL-210

No label today is complete without some organ
recordings and Vox has come up with an es-
pecially good organ in an especially impressive
rccording. Chosen to provide good examples of
pedal base. the Bach music is recorded extremely
well and should gratify owners of speaker sys-
tems really capable of reproducing the pedals.
The accompanying booklet cautions against the
possibility of rupturing speaker cones. 1

First & r.ln.'r ‘1':

MS' r ONE Book Gives You ALL The Facts On ll.l | Book of its Kind!

TRAN5I5TOR$

Completely Covers Every Transistor Made . .
200 Different Circuits . . . Eliminates Guesswork'

. Diagrams Over

Now, for the first time, you can get full facts on every type of transistor circuit—
all from one book! Completely covers control circuits, amplifiers, receivers, test
instruments, wiring techniques, special purpose circuits and much more. 430 fact-
packed pages; more than 200 circuit diagrams; dozens of how-to-do-it illustrations.
Coyne's new TRANSISTOR CIRCUIT HANDBOOK is a quick, easy-on-the-job
reference book that covers in full detail just about every type of application
mvolvmg transistors—the tiny, amazingly versatile successor to vacuum tubes, Every
mmajor transistor manufacturer has contributed circuit and component data to this

Bool YOURS ON 7 DAY FREE TRIAL!

You must see Coyne’s TRANSISTOR CIRCUIT HANDBOOK to believe that one
book can contain such complete, easy-to-understand information. So we’ll send you
a copy for FREE trial! Send no money. Just mail the coupon. TRANSISTOR HAND-
BOOK will be rushed to you at once, After 7 days, send either $4.95 (plus postage)
or return the book and owe nothing. Send coupon TODAY!

THESE TRANSISTOR FACTS
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COYNE ELECTRICAL SCHOOL

tnutla

Chap. 13. 8Speeinl Technigues, New Do
velopments
hap. 14. Technlnl 1"apers, Patents
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Where Employed . ...

] Cheek here If you are enclosing $4.95.
7-day money back guarantee.

We pay postage.

IN ONE VALUABLE YOLUME I
Ehap, |- Transistor Construction Types Educational Book Publishing Division
Chap 2. Techniques: Care of Trnm&c- COYNE ELECTRICAL SCHOOL, Dept. A6-T1 '
nrs 500 S, Paulina St.. Chicage 12, 1. 1
Chap. 3. Translstor Components .
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It is just like having an extra
hand. Simply insert the probe
from your tester into the jack
of the Probe-lite and the Probe-
lite becomes alive to instantly
give you a brilliant, pre-focus
spotlight on the area that you
are testing plus a long, extr:
slender, probe tip for making
electrical contact in diflicult
places which previously were
inaccessible. It could pay for
itself the fivrst time you use it.
Hurry, call your distributor
today!
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PHAOSTRON

PROBE-LITE

ILLUMINATED TEST PROBE
SELF-CONTAINED
SEE WHAT YOU ARE TESTING!

NNV

&)

PUAVSTRD

PHAOSTRON INSTRUMENT & ELECTRONIC CO., 151 Pasadena Avenue, South Pasadena, Calif.
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NEW RECORDS (Continued)

shouldn’t worry too much about that, but I'm
afraid a lot of speaker systems are moing to is-
appoint a lot of owners, for it will take a really
good system to reproduce those pedals without
flapping. The disc is pressed directly from
stampers to eliminate distortion caused by the
usunl intermediate steps. Very clean nnd sharp.

The English Madrigal School

Deller Consort

Bach Guild BG-533

The musie will appeal principally to those
interested in early choral music but audiophiles
may also like it for the cxeremely real voices.
Every breath, intonation and =ibilant is as plain
as everyday life. Seven )inglish madrigals are on
the two sides sung by a eonsort of six voices.

Folk Songs of the Fromtier
Roger Wagner Chorale
Capitel P-8332
Those who enjoyed the previous Folk Sonus
of the New World will also like this collection
of a haker's dozen cowboy songs from [flome on
the Range to Guod-hye Od Paint sung with clear
diction and unaffected arrangement by male
voices solo and in chorus. Home or the Range
is underlaid by a notabile bass.

Fiesta
Carmen Dragon conducting the
Hollywood Bowl Symphony
Capitol 1"-8333

Capitol hits the jackpot here in a spectacular
showofl and demonstration recording—a little of
just about everything needed to prove that hi-fi
is well worth the cost, plus 11 samplings of Span-
ish musie that should produce a landslide accent-
ance from zll but the miniscule very-long-hair
minority. The high-high tinklers—triangles. cas-
tanets, etc.—ure very clear and clean but also
properly positioned at the huck of the erchestra
where they belong. The bass is very dull on the
best systems. There are some very sharp, dull
drums in with sharp attacks in Jota Aragonesa;
nlso excellent kettledrums. Both provide execllent
tests for transient response.

The deflnition is exceptional, partieularly in
band 1, side 1 (Aragonaise). There are excellent
examples of practically every instrument normal
to a big symphony. The brasses are sharp but
clean, and exceptionally fine are baritone horn
and trumbet. Several tremendous f{ff staccato
penks are extremely well recorded on the inner-
most grooves of side 1 (Menterde's La Virgen de
la Macarena). The Chipapanecas of side 2 gives
lovely contrast of bass and high highs but in
natural balunce. In the AMaid of Cediz meliow
legato passages contrast with very sharp staceato.

Thirty-Five Pears Ago

In Gernsback Publications

HUGO GERNSBACK, Founder
Modern Electrics 1908
Wireless Association of America 1908
Electrical Experimenter 1913
Radio News 1919
Science & Invention . 1920
Television .. 1927
Radio«Craft 1929
Short-Wave Craft 1930
Television News = 1931

Some larger libraries still have copies of ELECTRICAL
EXPERIMENTER on file for interested readers.

In October 1922 Science and lavention
(formerly Electrical Experimenter)
Radio Typewriter Is Here, by H. Winfield

ecor.

New Talking “Movie” Process, by Edwin
llaynes.

Radio and the Telharmonium, by Robert
Stewart Sutlitfe.

“Movie” Explains Radio, by H. Winfield
Secor,

Super-Regenerative Audion
Robert E. Lacault.

Dr. de Forest Solves
Problem.

WBAY. New York City, by A. P. Peck.

New Filament Compression Rheostat.

Radio for the Beginner, by Armstrong
Perry, No. 8.

Circuit, by
“Talking Movie”
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new

Tubes

:@;! Transistors
Y ——— '

With a lull in new transistors, this
month’s crop of new announcements in-
cludes conventional receiving TV tubes,
improved versions of older types and a
series designed for auto use.

5CL8, 6CL8, 5CM8, 6CM8

Four new nine-pin miniature tubes
for use in black-and-white and color
receivers have heen announced by Syl-
vania. Designated 5CLS8, 6CL8, 5CMS,
and 6CMS8, they are general-purpose
multiunit tvpes for a variety of appli-
cations. All four have controlled heater
warmup time for service in series
heater string receivers, the 5CL8 and
5CM8 being 600-ma and the 6CL8 and
6CM8 450-ma series-string types.

The 5CL8 and 6CL8 are triode-
tetrodes intended as oscillutor-mixers
in vhf tuners. Each tube’s section has
its own cathode. Eliminating the shield
and beam plate, both may be used ad-
vantageously where it is costly to pro-
vide the usual double-cathode triode-
pentodes.

The 5CM8 and 6CM8 are high-mu
triodes. sharp-cutoff pentodes. The
pentode section of each tube features
high transconductance, sharp cutott
and low grid-1-to-plate capacitance
and they may be used as if, video or
age amplifiers as well as reactance
tubes. With the comparatively low grid-
to-plate capacitance, the pentode sec-
tions are desirable for narvow-band
high-gain amplification into a relatively
high-impedance load such as the sound
if in television service. The triode sec-
tions feature a mu of 100—an outstand-
ing characteristic not found in the
currently available triode-pentodes.
They have a wide variety of general-
purpose applications as syne ampli-

fiers, separators and clippers, age and |

audio amplifiers.

12-volt auto radio types

Seven new receiving tubes. for use
in automobile receivers in which tran-
sistors are used in the output stage and
in which eclectrode voltages for both
the tubes and transistors are obtained
direetly from a 12-volt storage bat-
tery, have been introduced by RCA.
Such receivers are available in many
models of 1957 autonmobiles.

The 12AD6 is a pentagrid converter
of the seven-pin miniature type in-
tended for use as a combined mixer and
oscillator tube.

The 12AK6 and 12AJ6 are multiunit
tubes of the nine-pin miniature type.
Each tube contains two diodes and a

OCTOBER, 1956

FOR COLOR TEST!

There’s just one way to test

the new color TV sets...

, el ~ WITH NTSC COLOR PATTERN.

- That's what Hycon’s Model

Anot /’ er ﬁy con 616 Color Bar/Dot Genera-

test help... . tor offers...all standard
-~ colors, sequences and pat-
terns easily selected and
graphically shown in actual
color right on the control
panel. For color TV, get
ready...GET HYCON!

| L essn LY
| M?}?EL 622 sli SCOPE t “Where Accuracy Counits”
w1l anromatic trig-
gered sweep, first really COPL cricTroNICS, INC.

new scope development

in years. Fewer adjust-

ments, nosync problems. 321 SOUTH ARROYO PARKWAY
PASADENA, CALIFORNIA

A Subsidiary of Hycan Mfg. Campony

HYCON ELECTRONICS, INC. Dept. 1-10
P.O. Box 749 Pasadeng, California

Pleose send me the new model 616 and 622 catologs.

please, N
for Catalogs R
616 und 622 City

A d
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NEwW TUBES AND TRANSISTORS

medium-mu triode in one envelope and
is intended to perform the combined
functions of am detection, of amplifl-
cation and automatic volume control.
The 12AEG6 is also useful as a trigger
tube in automobile receivers utilizing
automatic station-selection circuits.

The 12AF6 and 12BL6 are remote-
cutoff pentodes of the seven-pin minia-
ture type inteneded for use as rf or if
amplifiers.

The 12F8, a nine-pin miniature multi-
unit tube containing two diodes and a
remote-cutoff pentode in one envelope,
is intended for use as a combined am
detector and ave audio amplifier. The
remote-cutoff characteristic of the
pentode section makes possible a wide
range of volume control in the audio
stage and supplements the ave of the »f
stages.

The 12K5 is a high-perveance power
tetrode of the seven-pin miniature type
using grid 1 as the space-charge grid
and grid 2 as the control electrode. It
is designed specifically as a driver tube
to supply high input power at low dis-
tortion to the transistor in the output
stage. This tube is also intended for
use as the relay tube in automobile re-
ceivers using automatic station-selector
circuits. Because of its high perveance,
the 12K5 can supply high space-charge
grid current and high plate current
with only 12.6 volts on the plate.

Each of the seven types has a 12.6-
volt 0.15-ampere heater except the
12K5 which has a 12.6 volt 0.4-ampere
heater.

st
COMPLETE LINE of

ELECTRONIC TOOLS

ever offered the industry

Watch
jobbers . .. for the
Our Reps will be
happy to show you November
the complete line
RADIO-

2N218, 2N219, 2N220

Flexible-lead versions of the RCA
2N139, 2N140 and 2N175, junction
transistors of the germanium p-n-p
alloy type, RCA’s 2N218, 2N219 and
2N220, respectively, may be soldered
or welded into the assoeiated circuit.
Each is hermetically sealed and uses a
metal envelope with external insulating
coating.

The 2N218 is designed especially for
455-ke if amplifier applications, It can
provide a power gain of 30 db at 155
ke in suitable common-emitter circuits.

The 2N219 is mechanically like the
2N218 but has characteristics to ineet
the requirements of converter and
mixer—oscillator applications in  the
standard AM broadcast band. It fea-
tures a conversion power gain of 30
db at the center of this band when used
in suitable ecommon-emitter circuits.

The 2N220 is a low-noise type in-
tended particularly for use in pre-
amplifier or input stapes of transistor-
ized audio amplifiers operating from
extremely small input signals. The ex-
ceptionally low wide-band noise factor
(6 db maximum) permits the design of
low-noise audio amplifier systems which
operate directly from low-impedance
low-level devices such as magnetic mi-
crophones and magnetic pickups with-
out an input coupling transformer.

6326-A Vidicon
A small camera tube intended pri-
marily for use in compact color tele.

ELECTRONICS

On Sale
Smitty — 5 sizes Tension Tweezie Magic Tips — 15 sizes
October 25
o - —= ©
e
Tube Pullers Alignment Tool Tri-Tap "'3-in-1""
IRERERRE [ -
e L Al
T E fo) i ways
Reg. Screwdrivers Kits Nut-Drivers—15 sizes ; mention
— : e
Slug Retrievers Tool Kits Hex Drivers—10 sizes ELECTRONICS
Tk
.  HUNTER/| ... r001s v sizes when you
i L= TO FIT YOUR SPECIFIC
~“TOOLS NEEDS! TOOLS DE-
i SIGNED FOR THE ELEC- answer
£ N Box 564 TRONIC INDUSTRY.
Whittier, California .
advertisers.
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{Continved)

vision cameras, the 6326-A is used for
sintultaneous pickup of the film or live
subjects to be televised. This method
employs three 6326-A’s—one for each
channel—to produce the information
necessary for the formation of a color
television image.

The 6:326-A is also suitable for use in
black-and-white TV cameras for either
film or live pickup. In either color or
black-and-white service it can provide a
picture of high quality. Its resolution
capability is about 600 lines.

Utilizing a photoconductive layer as
its light-sensitive element, the 6326-A
requires illumination levels comparable
to those required for motion-picture
film cameras. Its response covers the
entire visible spectrum and enables the
tube to translate color very accurately
when operated in a color camera with
appropriate color filters and optical ar-
rangements.

The 6326-A is unilaterally
changeable with the 6326.

inter-

"Avalanche" diode

The avalanche diode, a special type
of diode which exhibits a very sharp
reduction in impedance at a certain
specific inverse voltage, has been an-
nounced by Bell Telephone Labs. Not
yet in commercial production, it is
nevertheless extremely interesting. It
is useful in voltage regulation or con-
trol devices, as a voltage reference ele-
ment and in signal circuits as a surge-
protective element.

GARAGE
DOOR

OPENER

Opens Garage Doors
AUTO-matically

41

L_J1

At All Distributors

manufocured by

PormaRrwerconran

v Ave., Chicoge 25, 1l

47T W, Dam

L P e |

Wi g ess gines 1R7E

CHEEL IMT., Chicogs
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NEW TUBES AND TRANSISTORS (Continved)

The diffused-junction silicon diodes
have lower impedance and higher power
capability than have been previously
available. Breakdown veoltage can be
controlled over a range of about 5§ to
500 volts by controlling junction im-
purity gradient.

Current prior to breakdown is about
1 pa or less for units rated at 10 volts
and above. At breakdown, impedance is
reduced to a few ohms for currents in
the milliampere range and can be about
a fraction of an ohm for high current
surges. The units are not yet on the
market.

The photo shows a medium-power
avalanche diode under test which
breaks down at 20 volts and is capable
of dissipating 6 watts with an appropri-
ate heat sink. Abruptness of the ava-
lanche effect is seen on the trace.

6903 multiplier phototube

A 10-stage head-on type of multi-
plier phototube intended especially for
the detection and measurement of ul-
traviclet radiation and other applica-
tions involving low-level radiation
sources has been developad by RCA.
The 6903 is constructed with a face-
plate of fused silica which transmits
radiant energy in the untraviolet re-
gion down to and below 2,000 ang-
stroms. It has various features pro-
viding high efficiency and a resolving
time of only a small fraction of a

second which commend its use in
scintillation counters.
Because of its spectral response

from about 2,000 to 6,500 angstroms,
the 6903 is well suited for use with
organic phosphors such as anthracene
and in organic materials such as thal-
lium-activated sodium iodide.

The 6903 is capable of multiplying
feeble photoelectric current produced
at the cathode by a median value of
400,000 times. Dimensions are: maxi-
mum diameter, 2 5/16 inches; maximum
overall length, 6 9/16 inches; weight,
7 ounces.

6879

A  miniature cold-cathode decade
counter tube, the 6879 has been de-
veloped by Sylvania for use in fire con-
trol equipment. The new tube has three
output cathodes (numbers 0, 8 and 9),
and provides an output of at least 15
volts. In standard circuitry the fre-
quency range is zero to 5,000 pulses per
second—up to 10,000 with special cir-
cuitry. The tube features low power
requirements and very long life. END
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Time
for
Replacement?

We GUARANTEE you speakers that are built to be the finest
exact replacement speakers. We stand behind each and
every speaker with a 100% guarantee against any
mechanical or electrical defects for one full year.

OXFORD Replacement Speakers undergo a rigid inspection
to make certain that they are as good or better than the original
speaker. Thot's why more servicemen are switching to OXFORD ...
when it's time for replacement.

Dlustrated literature is available without obligation. « . . at better jobbers!

OXFORD ELECTRIC CORPORATION

Distributor Sales Division
556 West Monroe Street, Chicago 6,111.

In Conada: Attas Rodio Corp., Lid., Toronto

Export: Roburn Agencies, New York City

CARTOONS
RADIO-ELECTRONICS pays $3.00 for good cartoon ideas and $15 and up for finished

work.
RADI10-ELECTRONICS

CUSTOM HI- FI TONE ARM

& NEW—LOW MASS DE Aswures maximum per-
formah(‘n r-f modlern high roumlmnw cart ridies.
NEW—INDIVIDUALLY CALIBRATED OFF-
SET ANGLE AND DVERHANG .Assure correct
tacking ot LI* records.
% NEW—MICROMETER TYPE COUN- |
TERBALANCE \“nrrs aﬂ'uraul
stylus pres
* NEW—LONGER
ENGTHS .Ausure lower
tracking  distortion.

U

Any
length
dealers or write direct

« T1-gram
tracking
* Low-friction nylon
bearings
% Custom hand-finished
satin aluminum
CHO!CE OF THREE LENGTHS
16" t8* 21“ Overall
Avgilable at better Hi-Fi
|
_‘—_‘_
Codlbak
4404 W. 22 37
PANAMA CITY, FLA.
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154 W. 14 St.

New York 11, N. Y.

“

CONVERT TO COLOR TV

COLDROAPTOR—\ ~imple 10-tnbe circuit and
rotating color whee! converts any-stze black-and-
whire T\, direct virw or projection. 1o receive com-
patible ¢olor TV. COLORDAPTOR is simply
attached to TV set, does not affect normal opers
tion ant can bhe
have on hand,
(‘omplete specifications including theory of opera
tlon, complete simplifled con-truction

plans, schematic and <ample ecolor sl 95
alters .
Essential parts kit containing all special
parts—coils, delay line, crystal, color
17” and

o 16 $19.95 1o $20.95

Up to 16"
sets—

All other COLORDAPTOR parts, Kkits,
motors, ete. available. Write for infor-
mation and prices.

COLORDAPTOR, 3471 lhmon.l Palo Alto, Calif.

bullt trom parts experimenters
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- IMPORTS

The FIRST really
STATIC-FREE, DUST-FREE
NOISE-FREE CARTRIDGE

NOW AVAILABLE
IN TWO SERIES:

EPM Pé A | STANDARD

Professional 8-pole magnetic cartridges,
reversible and single play cartridges for
all modern plug-in shell record players and
changers: and

2.

] {

L €
sanc
W P(‘) A-+-SPECIAL

Professional 8-pofe magnetic cartridges,

single play only for all professional tran-
scription arms

Standard and Special series available in
two impedances: 350 ohms & 72 ohms to
suit high-level {350 ohms— 30mV) or me-
dium level (72 ochms = 10-15 mV) magnetic
phono inputs.

Leading audic critics comment:

MONITOR—RADIO-ELECTRONICS: ''An ox-
tremely fine value . . . Remarkably good on old
78 rpm shellac records . . . with a unique and
exclusive feature — a strip of radicactive foil
built into the cartridge to neutralize static
charge on records,

J. B., BENTON HARBOR, MICH.: "They are
absolutely magnificent. | will recommend it to
everyone | know as being THE CARTRIDGE!"

ONE DEMONSTRATION WILL CONVINCE
YOU 700!

Audiophile Net Prices:
Standard Special

Single (LP or ST) Sapphire $9.30  $11.60
Single (LP or ST} Diamond.. $21.30  $24.20
RS Dual Sapphire . $9.78 None
RG LP Diamond/ST. Sapphire. .$21.78 None

FREE! 95 rtone caro.

S 2B¥.  [og. The above are only samples of
&  the many terrific values in the new
% £ 1958 Fen-Tone Hi-Fi catalog Includ-

Y >~ ing mikes, tape decks, cartridges,

record changers, silent listening
devices, etc.

FENTON COMPANY

15 Moore Street, New York 4, N.Y.

Sold through better
Aou?"o D?s’mbumm.
See yours fodayl

West of Rookles,
prices stightly higher.

P

128

| to 0.80.

E" Question

Box

ANTENNA END EFFECT

In designing antennas with half-
wave radiators, the length of the radia-
tor 18 usually computed from the for-
mala 492K /f when the length ig desired
in feet or 5,904K/f for length in inches
when f is the frequency in megacycles.
I've seen different formaulas and appli-
cations where K waries from about (.98
Where can I find date for

| determining the correct value for K in

a given application?—M. H., Wash-
ington, D. C.

A dipole is one-half wavelength long
(electrically) at its resonant frequency.
Its electrical (free-space) length is
equal to 5,904/f, where f is in mc and
length is in inches. Its physical length
(actual length in practice) is somewhat
shorter due to capacitance to ground
and because radio waves travel more
slowly through or on the surface of a
conductor than in air. It is these and
other factors that are lumped and
called end effect.

According to Arncld B. Bailey (TV
and Other Receiving Antennas), the
shortening factor K is determined by
the design frequency and the relation-
ship between the cross-section and
length of the radiator. K decreases as
cross-section and frequency increase.
Thus, K may be 0.95 for a 3-mc antenna
made of ordinary wire and 0.80 or less

for a uhf antenna made of large-
diameter tubing or red.

The shortening factor may be found
from the formula

K=(1+P— VP
where P, the periphery of the radiator
expressed as a fraction of free-space
or electrical wavelength, varies with
the shape of the cross-section of the
conductor. P is equal to
7D
A
for eonductors of circular cross-section,
388
A

for conductors with square cross-sec-
tions and

1.6W
A

for strip type radiators of thin rectan-
gular cross-section where thickness is
less than one-tenth of the width.

In the formulas above, D is diameter
in inches, S one side of the square in
inches, W the width of the strip in
inches and A the electrical length of a
full wave in inches or 11,808/fu..
Therefore, the formula for one-half
wavelength (free-space) is 11,808/2fx.
or 5,904/f...

EXAMPLE: Consider a rod or tube 0.5 inch in diameter
as a half-wave radiator for a 150-mc antenna.

11,808

Physical length (inches) = T

X K

— 11,808 x(1+ P— v?)

3

[ 3.1416 X 0.5 3.1416 x 0.5
=39.36| 1+ O e_—
| A A
i 1.5708 / 1.5708
=39.36| 1+ 11,808 ) — \ 11,808
| 150 150
_ [ (15708 1.5708
= 3936 ! 7872 ]~ ¥ 1812
= 39.36 (1 + .0199 — 0.141)

= 39.36 X 0.8789
= 34.59 inches

If we use a I-inch diameter radiator, K drops to around 0.84 and

length becomes 33 inches.

TRANSCEIVER SUPPLY

I have a smnall redio transceiver
operating from 90- and 1.5-volt bat-
teries. I want to build a small battery

www americanradiohistorv com

eliminator and use plugs and sockets
for connecting it to the set so the bat-
teries are automatically cut out when

RADIO-ELECTRONICS
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the capacitor you DREAMED about is HERE!

this ONE new ceramic capacitor

does the work of FIFTEEN

NOW . . . you can handle a big percentage of special
value and standard value ceramic replacements with a
few Sprague *“Universals™. Just four of these remarkable
new capacitors take the place of forty-two regular
capacitors, with capacitance values from 400 uupF to
.015 4F. You can also use them to replace molded mica,
ceramic tubular, and paper tubular capacitors in many
bypass and coupling applications.

Sprague “Universals” are easy to use! No complex
arithmetic involved. One look at the handy reference
card packed with each capacitor tells the complete
story . .. which "Universal™ to use . . . how to wire the
leads for the capacitance required.

Type UHK-1, with seven needed values from .001 to
004 ,F, is a High-K capacitor for use where rated
capacitance is the lowest value permissible. Type UGA-1,
with twelve values from .0004 to .0013 uF, is a general
application unit with a capacitance tolerance of +20%,.
UHK-2, covering eight values from .0025 to .015 uF,
is a High-K capacitor like UHK-1. Type UGA-2 covers
fifteen values from .0006 to .0027 uF, and is a general
application unit with a 1 20% capacitance tolerance.

Put Sprague “Universal’ ceramic capacitors on your
“want” list now. Ask for the handy sized kit that fits
your pocket or tool box. Your customers won't ever
have to spend another night without television for lack
of a simple ceramic replacement.

don't be vague ... insist on

Sprague Products Company e Distributors’ Division of the
Sprague Electric Company ¢ North Adams, Massachusetts.
OCTOBER, 1956

A FEW EXAMPLES OF HOW FOUR “UNIVERSAL" CAPACITORS
MEET 509 OF ALL CERAMIC REPLACEMENT NEEDS

For .0004 uF
Cut leads 2 and 3 from a UGA-1 ~“Universal™. Use m
feads | and 4 as terminals.

For .005 uF
Cut leads 2 and 4 from a UGA-1 **Universal™. Usc
feads | and 3 as terminals.

For .001 uF ;
Cut lead 2 from a UGA-2 "Universal”. Solder lead 3 m
to lead 4. Use leads | and 4 as terminals. ' L

For .002 uF
Cut lead 4 from a UGA-2 “Universal™. Solder lead 2 m
to lead 1. Use Jeads | and 3 as terminals. .

For .0033 uF
Cut lead 4 from a UHK-1 “Universal™. Solder lcad 3

to lead 1. Use leads | and 2 as terminals.

For .01 uF
Cut lead 1 from a UHK-2 “Universal™. Solder lead 4 m
to lead 2. Use leads 2 and 3 as terminals.

For .015 uF
Solder lead 3 to lead 1 on a UHK-2 **Universal™.
Solder lead 4 to lead 2. Use leads 1 and 2 as terminals.

SPRAGUE

world's |{]FE‘I"+.I' LLJ'FIIILH'F"‘?" manufacturer
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MAKE MORE MONEY
ON SERVICE!

TEI.EV*ISION * RADIO * ELECTRONIC

=4

"

Learn to handle ANY
job easier, better and
lots FASTER this modern
professional way!

y&g_ﬁ:f

ONLY $12 FOR THE COMPLETE TRAINING

THESE two big, fact-packed Ghirardi training
books make it easy for you to become expert on
all types of home radic and television receiver
gervice—at absolute minimum cost!

Ask the men who already have goud-pay jobs!
They'll tell you that Ghirardi training is the
finest AT ANY
PRICE because it
is so outstandingly
complete, and be-
cause it makes even

You Save 123

the toughest subjects so easy to understand.

Each of theee two books ig entirely mew, com-
pletely modern in every respect—NOT a re-hash
of old outmoded material. Together, they form
a complete service library written so you ean
easily understand every word- and designed to
serve either as a complete training course or as
a handy reference for experienced servicemen
who want te look up puzzling jobs or develop
new and faster methods.

Learn all about Circuits ... AND WATCH
SERVICE "HEADACHES" DISAPPEAR

Radio and Television
Receiver
CIRCUITRY AND
OPERATION
By Ghirardi and Johnson
669 pages, 417 helpful
illustrations; Price $6.50

Radio and Television
Recelver
TROUBLESHOOTING

AND REPAIR
By Ghirardi and Johnson

Years of experience plus hun-

‘ dreds of tnlks with service techni-

cians proved to Mr, Ghirardi the
need for a book that got right
down to earth in explaining the
basic circuits and operation of
modern radio and television re-
ceivers. Radio & Television Re-
ceiver Circuitry and Operation is
the result. Backed by what you
can learn from it, you'll find that
9 out of 10 service jobs are tre-
mendously simplified. You'll work
faster with less testink—and make
more money in the barxain!
Guesswork is eliminated.

Starting with AM and FM proc-

This big book makes the tough
service jobs easy, makes the easy
ones a cinch!

Actually, Radio & Television Re-
ceiver TROUBLESHOOTING
AND REPAIR is a complete guide
to modern profeasional methods.

First yout &et a full anarlsls of come-
ponents, their functions, their tronbles
and  thelr remedies. Next vou learn
modern  trouhleshooting  methods  from
“statle’ tests to dynamic signal tracing
and injection technitues, You leam
busle Procedures and how to interpret
peflormatice  data. Four big chapters
show how to reallgn Television. FM and
AM recelvers in less thme. Yo'l lenrn
how a glance at 2 TV set may quickly
tell you whar is wrong, Special hard-

to-fix service. problems are explained.
Puzzling  “intermittent”  trouhles  and
thelr remedles are  clearly  outlined.
Step-hy-step  service  proer *-in charts

Complete Training
PROFESSIONAL SERVICE METHODS

esses and characteristics. the book
progresses to a complete under-
standing of basic circuits, how
they operate. how to recognize
them quickly and what is likely to
zo wrong with them. By making
it easy for you to understand each
circuit and its relation to other
circuits, the book helps you to go
right to the seat of trouble in far
less time. You’'ll know what dilTer-
ent trouble symptoms mean—and
you'll know how to repair troubles
lots faster and more efficiently,

Sold separately for $6.50, Try it
for 10 days on our FREE exam-
ination offer.

in MODERN

dentotistrate rany operations almoest at

a glince. In short, from the simplest
trouble~s 1o the most  difficult  ones,
nothing has been _omitted--nothink has

heent comdensed. Everything 1s carefully
explained-—aned the entire book is fully
indeswl »0 yon um il exactly what
361 want in a jim

Read it 10 (luu HH Kt See for your-
selt how this great book can Dave your
way to hikder pay, Mold separately for
$6.75. Save money hy ordeting speclal
combination ofter.

PRACTICE

10 DAYS

822 pages, 417 clear
illustrations; Price $6.75

Dept. RE-106, RINEHART & CO.,
232 Madison Ave.,

INC.
New York 16. N.Y

1
I Send haoks below for tO-lay FREFE I\A\IINATIOI\. n 10 days, I will elther I
remit price as indicated (plus a few cents postage) or return books postpald and
I owe you nothing. I
heck here to ordor baeks singly:
I O Radic & TV TV Receiver ]
CIRCUITRY ﬂ OPERITION TROII.LE’HOOTING & REPAIR
I (Price 86.30 separately) (Price $68.75 separatety) I
mone = [J Check here for MONEY SAVING COMBINATION . . . SAVE $1.25]
| Both of the sbove bIg nooks at the spectal price of onwy 1
12.00 for e (Regular price 81 5—you _ save
® I ‘l 25) Payable nl lh(- rate of $3 after I(l days It you I
decide 10 keep buooks and $3 a month thereafter until the
savlng l total of 312 plus postage has beenn pald. I
I I Name I
Addt e
OFFER! |- .
ny, Zone, State
Save $1.25 by ordecing B 075106 ' 5'a 57 25 ror_TROUBLESHOOTING & REPAIR book: 57.00 |
both of the above big | for CIRCUITRY & OPERATION: SI3.00 for both books. Cash with order I
books. Make your service only. Money refunded if you return books in 10 days.
library completel I P Y YA P Y YN NN
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QUESTION BOX {Continved)

the eliminator is plugged in.—The dia-
gram shows the battery and switching
circuits in the transceiver—N. R.,
Northampton, Pa.

The diagram shows a suitable bat-
tery eliminator and connectors. The
dashed lines indicate leads that must

TO XMITTER SENB. RECEVE TD RCVR ANT TERM
ANT TERM i
8+ TO XMITTER | B4 TO RCYR
éSTMOB‘I W
EXT PWR CONNECTOR
_-__S.RECES_SEWM’
BREAK 17
'
SR 4
+ 7
T I
1 s0v s
I il sl St
T )
TO XMITTER GND BUS | jTORCVR | )
J'_ ehpgls 1 |
h LS¥ b
PR
4~ BREAK |
TO XMITTER ALS TO RCVR FILS,

—
MALLOAY
B8R AECT

be added to the transceiver wiring. The
variable resistors in the A and B sup-
plies should be adjusted for the desired
voltage under load. When adjusting the
A supply, be sure to start with the 6-
chm vesistor fully in the circuit. The
jumpered connector niust be in place

when the unit is used on batteries. END
o< ==X
TATTO0ING-
uh'ilcu walt
Or laave your skin

-

o,

Glueck

“I'll never forget ht'er-my first color
job!”

RADIO-ELECTRONICS
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..INDEPENDENT SCIENTIFIC SURVEY

- PRECISE MODEL #111 PROVED

“BEST COMMERCIAL TUBE TESTER
AT ANY PRICE” IN INDEPENDENT SURVEY

Model =111
MUTUAL CONDUCTANCE AND EMISSION

TUBE TESTER

An independent scientific survey
conducted by an impartial testing
laboratory confirms what pur-
chasers already know: “The most
advanced, the most complete
tube tester and the best priced is
made by PRECISE DEVELOPMENT
CORP., Oceanside, N. Y.”

A8

-
.

NOW YOU CAN CHECK TUBES THE MANUFACTURER'S WAY

e Checks both emission and
mutual conductance

o Checks all tubes including hearing
aid, mimatures

11K (Kit form) ¢ Six different plate voltages

Gas check

New type switches

Deeply etched atuminum panel
Three different screen voltages
Latest roll chart

Measures filament current
Measures grid bias

.. TALK TO YOUR JOBBER

« Different grid signals
$ 95 o Simplified Short check
. CHECK THESE ADDITIONAL ‘specs’ .
Now Only ... AND TO ANYONE WHO HAS THIS OUTSTANDING TUBE TESTER...

*  1HIW (Factory Wired)
including carrying case and cover

$139.95

Prices slightly higher in the west. Prices and specifications
subject to change without notice

YThe Model 111 is the only single commercial tube
tester that checks a:l tubes for both EMISSION and
MUTUAL CONDUCTANCE separately. Filament Current
fs measured directly on large meter when Chechking
a VOLTAGE SAPPER tube. NEwW, MODERN DESIGNED
ROTARY SwITCHES allow you to check each tube
element individually NEW TYPE Singte ROtary switCh
for complete short checks. The 1il makes all BIAS,

FILAMENT VOLTAGE, GAS, LIFE checks visuvally on
large meter 5 Ingividually calibrated ranges and
scales for mutual conductance tests. NEWLY DE-
SIGNED ‘‘NO BACKLASH' ROLL CHART lisls all tubes
including the new type 600 mil series tubes. Provi-
sions are made for testing many color tubes. All
gH‘s can be checked with accessory adaptor. Model

SEE THE MANY MORE PRECISE INSTRUMENTS AND PROBES AT YOUR JOBBER TODAY!

WRITE FOR CATALOG RE10

THE FINEST KIT AND WIRED TEST EQUIPMENT

DEVELOPMENT CORP. OCEANSIDE, NEW YORK, U.S.A.
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Technotes

HIGH-VOLTAGE PRECAUTION
It is dangerous to use a high-voltage

probe with vacuum-tube voltmeters and
volt-ohm-milliammeters if there is an
open or loose connection in the circuit

)
other than in high-voltage probe itself.
|  The probe and meter form a series

circuit and any break in the cireuit puts

the entire supply voltage aeross the
| break. This could happen in the test
lead to the ehassis due to the continual
tlexing of evervday use. The entire
high voltage would exist between the
meter chassis and the chassis of the
receiver. Thus, be very careful to check
the condition of the ground lead when
using a high-voltage probe and use
only one hand at a time.

There is another reason for care in
the proper grounding of a meter to a
chassis. The ground lead may open-
circuit with the result that the entire
high voltage being measwred is im-
pressed across the power-line low-volt-
age filter eapacitors in the meter and
the TV set; these are the small paper
capacitors from one side of the power
line to the chassis. Even 600-volt paper
capacitors will not withstand 10 kv
or better. The ecircuit is completed

bluck & whi'e 114-005 SINGLE BAY through the common power-supply line.

—DPeter Millano
also available:

114-322 TWO BAY ARRAY MAGNAVONX 350 CHASSIs
This set had a svne buzz in the sound
which could be varied to some extent
by the contrast contrel. The buzz was
picked up by the shielded phonograph
cable (see photo) which passed near
the video peaking coils. Field strength
For over ten years the anprENOL Inline has proved that quality pays was sufficient to penetrate the cable
off! Electrically and mechanically superior, the Inline has provided
outstanding black and white pictures for more than a inillion satisfied
set owners. Inline installations of yesteryear or today are ready for
color. With color’s critical demands, the electrical and mechanical
features of Inline quality are required. For example, gain variation
over the color modulation band for each VHF channel should not
exceed #0.75 db, The Inline measures:

Channel Gain Variation/db Channel Gain Variation /db
I 3
2 =040 8 =0.08
3 =+0.06 9 =+0.04
L} =+0.12 10 +0.03
S =+0.27 11 +0.20
6 %:0.20 12 20.30
7 =+0.20 13 +0.30

Use the Amphenol Inline and you are using the finest!

FACISSUL V.S, PATENT 23,273

7 a0 [N} | AMPHENOL ELECTRONICS CORPORATION
A‘MfPHENOL lch.icago 50, illinois

132 RADIO-ELECTRONICS
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TECHNOTES {Continued)

shield. The rentedy was to reroute the
cable away from the video output and
dress the coils away from the cable.—
Peter Milliano

AC-DC OSCILLATOR DRIFT

A battered old set came into the shop
—an ac—dc prewar model. Aside from
a missing dial cord and constiderable
hum, there was a very noticeable oscil-
lator drift. Examining the underchassis
in the vicinity of the oscillator coil (see
photo} quickly revealed the trouble.

The diagram shows the circuitry
involved. The filter resistor was bent
over against the two mica capacitors;
one the oscillator grid leak capacitor,

COW
e
05C.CoL

-~ %
o —
Sie |
o 3 |
g
3 |o GRIDRES
HE-4-4¢

RECT =

FILTER RES RE
QTR
.

8+ ¥auDio *

the other the padder. One of the defec-
tive filter capacitors was drawing
excessive current through the resistor
and overheating it. The resistor, in
turn, heated the two mica capacitors, |
changing their value, and the set
drifted.

Replacing the filter capacitors and
placing the filter resistor in a more
favorable position cured hum and drift.
James A. McRobherts

AC=-DC RECEIVER HUM

In the majority of late-model ac-de
radio receivers. the common negative
return e¢ircuit is isolated from the
chassis by a capacitor. When there is
leakage between the pilot lamp assem-
bly and the chassis. 60-cycle hum is
sometimes introduced in the grid cir-
cuits, giving the effect of a defective
filter capacitor. If bridging the filter
capacitors fails to eliminate excessive
line hum, inspect the pilot-lamp assem-
bly fer dust accummulation or defective
insulation that may be providing a
leakage path to the chassis.—IVarren
J. Smith

OCTOBER, 1956

AT'S THE 3:(6667 NID BES’T EVER
F BJE E THE GU;NT " -
i ALL NEW 1957
BA CATALOG

{72

KING-SIZED

0 EVERYTHING
rrrrr A IN RADIO
TV AND
ELECTRONtcs

1{00's OF
Vo tastes dbopmenta . b B NEW |TEMS
SF LISTED HERE
FOR §sT TIME

21 PAGES
OF BARGAINS
NOT IN ANY
OTHER CATALOG

naLERY, SUEVXCLAIR, 3OWO0LS.
T meATREY,

BURSTEIN-APPLEBEE CO. Dept, 5.
1012-13 McGee 51., Kansas City 6, Mo.

(0 Send Free B-A Catalog No. 571.

ADDRESS.

o . - 1 avy e _STATE

NAME __ I

miznemzmma,@%
o

Send for REGISTERED PATENT Prepare for un- B, S. DEGREE
e on ATTORNEY Wi of"te IN 27 MONTHS
INVENTORS RECORD  §SS9CI TR EXON NSS ?.,“.‘. ':,'.‘f, n"; fegreq In 21 months at Indiane Teclmical

without obligation . 1Drehe
GUSTAVE MILLER {350 faless e i
m‘wfsal‘:‘lﬁﬁ’#%m l3tl'lll)LD(|.‘.MG PATENT LAWYER l\;:?:".\:ﬂ_:.”\!r >|n ‘Jil-ron'mnmlm f‘,". I:;“'H D{'G!El 1 rl\!rh’?--

and Mechanical Pngineerlng. G.1. apbroveil. Emter 8cD
;. CONNECI’OR ember, lh;cr;h{\r \fm" |l;‘ Ium" I,':-m“b,:?,‘ ?ff‘r [_;llralt\w
NEW. & BETTER TEST penses in a e studyit .
- R aewia' INDIANA TECHNICAL COLLEGE
r for ew k-4

A 1}
HOOK T Prohe. Patented hook 1770 E. Washington Bivd.. Fort Wayne 2, ind.
exizn tays on easier to

L} sater 1l for scowe and Plcase send me free information on B.S. ENGINEERING
muter 1Buily m Teeminal  Bosrd DEGREE IN 27 MDNTHS as ciecked.
2 nl-‘l' st nﬁbmo ey i ea .|l [] Electronics {3 Chemical Aeronautical
to b oun detector and specia P Mechanical [J Electrical
165t assemblies. The most for §1.39! ] Gl 3 M i
In-4 IIII()I\ TEST  PRODUCTS, | Name
1531 Woodinirn, Covington, Ken- |
heky Address
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The Equation that Shook the World!

B

134

. Q
® Registered in U. S. Potent Office

A hasty scrawl on a scrap of paper ushered in the Atomic Age. Through
this equation, Dr. Albert Einstein revealed to mankind the awesome
secret of atomic fission, with all of its tremendous power for good or evil.
This is the kind of a world we live in ... a world where knowledge is
power in a truer sense than ever before. It is an exciting world.
Univac® has added a new dimension to the world of science, process-

ing data with a speed that crowds many lifetimes of research into a
few hours.

Squarely in the midst of this exciting world are the engineers and
scientists of Remington Rand Univac. Their potential for growth and
achievement (and the rewards that go with them) is unlimited. You
can be one of them.

Immediate Openings for:

FIELD LOCATION ENGINEERS with a college degree in a scientific or engineer-
ing field and experience in electronics. Extensive electronic background may sub-
stitute for some college. Many opportunities for rapid advancement.

FIELD LOCATION TECHNICIANS with technical school background and prefer-
ably some experience in electronics. These positions can lead to full engineering
responsibility.

Send complete resumé to:

Pormington Fand Univac.
DIVISION OF SPERRY RAND CORPORATION

Mr. Phil Wilson
Dept. 50-10

1902 W. MINNEHAHA AVENUE o ST. PAUL W4, MINNESOTA
RADIO-ELECTRONICS
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TECHNOTES {Continued)

MULTIVIBRATOR PLATE LOAD

Sweep instability frequently results
from a change in the plate load resist-
ance of multivibrators, A typical cir-
cuit (see diagram) is in the DeWald
model ET-170. This trouble arises
where %-watt resistors are used as
plate load resistances. They overheat
and change value considerably, usually
higher. Once having changed, the
resistor is seldom stable so do not shunt

PLATE LOADES
LOAD 180K @ OF TUBE SECTION 2
SR 2 REs o TuBE
el TO HoRIZ GUTPYT
——
130wt I |
6SN7-GT
mnzﬂ' [ MoRz v =
. 82K
L
041
1.2 30K 'S HORZ HOLD

with another resistor as a cure. The
remedy is replacement with a 1-watt
resistor. The most frequent offender is
the load resistor of the normally on
tube which has a long duty eycle.

Both horizontal and vertical multi-
vibrator oscillators may be afflicted. If
you get a set to repair with a changed
value in either half of either multi-
vibrator, change all plate load resistors
to 1 watt.—A. Philip Monroe

RF INTERFERENCE

Cases of rf interference have been
reported on the J-21 custom chassis
472, 473, 476 and 477. The trouble has
appeared on channel 6 and occasionally

VIDEO AMPL
12BY7-A

3 ;E'Eién

on channel 7. In some cases it is caused
by if haimonic radiation from the sec-
ond detector back into the antenna in-
put. If this is the cause of the inter-
ference, it can usually be corrected by
removing the second detector ground
lead, connecting it to a new chassis
ground point.—Crosley Service Instruc-
tions

PHILCO 48-1000
Faulty synchronization in this model
is often due to leaky coupling capac-
itors in the synec circuits. Replace each
one with a good-quality 600-volt unit.
—Marty Britt END

OCTOBER, 1956

ARKAY kits. .

« lead : i!u' field

introducing

ARKAY Model FL-30
Hi-Fi Amp & Pre-Amp

Featuring a transistorized Front End with a
reluctance pick-up, this engineering master-
piece assures the finest in nigh fidelity
reproduction. Record equalization for more
than 30 1abels (LP, RIAA and Eur.) Complete
with rose gold panel and black cabinet.

e

'-

Arkay Kit Model B.8 is a new
hi-fi speaker system in kit form.
Measures 12 x 12 x 24.. .is 2
base reflex, ducted-port and is
equipped with a frequency woofe
and high frequency exponential
speaker together with a variable
balance control for adjustment of

tweeter.
$35.95

Plus 1004 fed. ex. ta;

SPECIFICATIONS:

Power Output—30 watts @ 1% 1M
Peak Power—45 watts
Qutput Impedance—4, 8, 16 ohms
Frequency Response—-=1 db 10-40,000 cps below 28 watts

= V2 db 20-20,000 cps
Hum—Minimum volume—120 db below rated output
Controls—(6) Function selector, loudness, bass, treble, level
set, 5 position level compensation control
Tone controls—= 16 db @ 50 and 10,000 cps

$49.95

ARKAY
Model
HFT-7
Hi-Fi
AM-FM
Tuner

Model B-8
Hi-Fi
Speaker
System

xtremely low noise characteris-
tic. Automatic frequency control
siwith provisions for AFC erase. results in maximum sync. hold
characteristics. The only vertical

chassis construction, serie

, high efficiency AM loop
tick antenna and temperature
ompensated oscillator circuit.

less cover $29. 95

o

o

ARKAY
RADIOS

=,

krkay manufactures a complete

s

ARKAY Model PR-3
Personal Portable

patmehehnd
A

ine of radios unmatched in the
ndustry in quality and perform-
nce. They include: transistor
oriables, table models, multi-
and receivers, portables, and
=many other madels. There is cer.

For the person who wishes a :
personal radio that will fit into :
his pocket comfortably. Uses 3 24
miniature tubes and makes a

ator circuit. 3 double tuned IF
stages. limiter and discriminator

inet of modern design. Two ear

ain to be one to fit youri Bive top selectivity and sensi %phones can be connected at the
Zi requirements. G tivlty $23.95 - same time. Size: 3’ x 5% x 13%4”
{
& Fius 100, fed, ex. tax 3= Plus 1004 fed
R R SO SO S R
i Write today for full details on the remarkable umts in the ARKAY line. You will receive
@ our catalogue ABSOLUTELY FREE along with the name of your nearest dealer. Write today
= to Dept.RE-10.

thf articles would you like to see published in
RADIO-ELECTRONICS

Maybe you're the man to write them! Ask for an Author's Guide

RADIO-ELECTRONICS 154 W, 14 St. New York 11, N.Y.

| BOX CHASSIS
LMB oFrers Free

| inside LMB boxes

For All Your

HI-FI REQUIREMENTS

Write us first
Complete stock of

| 10 tested kit dingram prnjel'tu for lhe builder, l-:lch

Tuners, Amplifiers, Speakers and Systems, one of these kit d by a ‘exh
Changers, Turntables, Cartridges, ete. Kit brojects are complete - ev&‘ry detail, Clreut din-
gram, photo of project both front and rear photo. Rear

Our Consultation Service Is ot your disposal.
Write vs today.
Suggested Systems from $150 and up

SOUND MART UNLIMITED, INC.

Dept. E 119 Eost 59 Street
New York 19, New York

Photo shows wirin® and parts. Detalled lnnt.ruc(lnnn
for bhullding, complete parts list and approximate cost,
Complete 10 build except parts and your distributor
can supply the paris. Ask your distributor for the list
of LMB kit Diaxram Projects. If he does not have

them. write to
I.M B 1011 Venice Blvd.
Los Angeles 15, Calif.
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Up-to-ﬂne—mmute'

This brand new edition

aof MANDL'S TELEVISION
SERVICING gives yau

the mast detailed
trauble-shaating pracedures
and servicing techniques
far every TV flaw.

MANDLS TELEVISION
SERVICING  rev. ed.

By MATTHEW MANDL $6.50

Every feature that made this book invaluable to thou.
sands of technicians and servicemen has been retained.
In fact, cach subject has been re-examined 1n the highe
of recent developments and brought completely up-
to-date.

EASY TO LEARN [
Simple, clear explnmuons of the fundamencals of

monochrome and color TV. Complete servicing in-
structions for UHF and VHF.
. * G de tuners,
Plus: tubes and other devices,
¢ The latest types of tuners ond cirevits (in-
cluding theory ond servicing of printed
cirevits),
¢ Tronsistor theory and servicing principles.

tically focused

You'll learn the time-saving methods used by the ex- |
perts without unnecessary theory or involved mathe.
matics.

COMPLETE EDUCATION IN SERVICING
The Mas(er Index to Common Television Troubles—
which has been expanded o incdude many ncw ref.
erences—lists the various trouble symptoms with the
possible causes for each and the page on which full
servicing instructions are given.
Every step is fully illuscrated with large, clearly
marked schematics, and other helpful illustrations.

Become An Expert In...

CLOSED - CIRCUIT AND
INDUSTRIAL TELEVISION

By EDWARD M. NOLL  $4.95

This onc book could guarantee your future! It gives
you, in clear non-mathematical terms, both the theory
and practical techniques needed 10 handle closed-cir
cuit (ransmission systems, Scanning processes, picture
signals, sync and deflecrion generators, cameras, and
video amplifier systems.

THE ONLY BOOK IN ITS FIELD
This specially designed. paper-bound volume is packed
with technical know-how, industrial applications, and
hundreds of phowgraphs and drawings
2 one-way tickets to the best jobs in TV
Study one or borh FREE for 10 days withour obligation

= === =" CLIP AND MAIL TODAY = — — _|

| The Macmillan Company. Dept. RE-3
| 60 Fifch Ave., New York 11, N. Y.

| Please send me: |
1 1 MANDL’S TELEVISION SERVICING $4.50 |
] CLOSED-CIRCUIT AND INDUSTRIAL I
TELEVISION 3$4.95
I I will either remit the full price or return the |
book{s) in 10 days. (Save: Send check or money I
order now and we pay delivery charge.)

| Name SN = S :
| Cicy .. Zone. ... State.......
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RADIO-ELECTRONIC CIRCUITS (Continved) |

to operate a snap-action type spdt
switch (S2). When the cam lobe rests
under the arm of the switch, the motor
circuit is open. Pressing S1 energizes
the relay and closes its double-pole nor-
mally open contacts. Since the arm of
S2 is on the cam, its normally open
contacts are closed and the relay is
locked in through one set of its con-
tacts (contacts 1 and 2). The motor
circuit is closed through relay contacts
3 and 4 and the motor runs. When the
arm of S2 rides down off the cam lobe,
the normally open contacts break the
circuit and de-energize the relay. The
normally eclosed contacts now apply
power to the motor., When the turn-
table completes one revolution, the arm
of 82 rides up on the lobe and stops the

mmu{mc SENSITIVE SWITCH

WOTOR OPERATED Cam

o 51

o—
PUSH BUTTON

INPUT VOLTAGE

SLOW SPEED MOTOR

motor. The cycle can be repeated by
pressing S1 again.

This eircuit can be used wherever |
it is necessary to start and stop a motor
after one revolution or after a pre-
determined number of revolutions if
the cam is driven through a suitable
reducing gear. It is particularly useful |
where S! must be depressed only
momentarily  to  start the motor.—
Arvold R, Shlman

AC HIGH-VOLTAGE CHECKER
When troubleshooting TV high-volt-
age circuits, the technician uses a vtvm
to check voltages around the oscillator °
and a high-voltage probe to measure
the rectifier output. The plates of the
horizontal output and high-voltage rec-
tifier carry high-amplitude pulse volt-
ages in addition to de. Schematic dia-

grams usually carry a “Do not
measure” warning at these points. To
judge these voltages, most techni-

cians short the circuit to ground and
estimate the voltage by the length of
the arc.

This instrument is safer and more
reliable and c¢an be constructed for
about $1. Tests can be made very rap-
idly. There is nothing te hook up, not
even a ground lead. The unit works by
measuring the distance from the source
at which a small neon lamp will fire,
The drawing shows its construction.

A lz-inch-diameter transparent plas-
tie tube about 12 inches long is used
as the handle or body of the probe. The
tip is made up of a short length of
% -inch-diameter plastic tubing into
which a slightly longer piece of %-inch
tubing is inserted. The metal tip or
prod is a nail or piece of wire soldered
to an ordinary automobile tire valve
cap. On low voltages, the cap partially

www americanradiohistorv com

CALIFORNIA

Servicemen everywhere are acclaiming the
autstanding performance of Aerovox

| ’DURAMICS” — ceramic-cased tubular copo-

citors. No matter what the weather conditions

.. hot-and-humid or cold-and-damp...these
superior capacitors have provided cutstand-
ing performance without costly call-backs.

AR ERE SN RN AL RN RS VNS YRR

Here are the reasons
for such outstanding
perfarmance characteristics:

Damge sfeatile case provides =uceptional
protection agalrst humidity.

Termiral lead wires are firmiy imbedded
into the end seals and will mol work
looge or pull oul under the most severs
ocperating condithons

Operating temperateres from —55°C to

LB

Excluswe Aerovon end-fill will not sepa-
Fale froen case nor soften or flow al any
rated lemperature.

Encellenl powerdactor, insulation resisi-
ange gnd temperaiare coefliciont charac-
teristics.,

Available in 10 stamdard weltage ralings
fresn 200 fa 15,000 VDG

L e L L L LT T ey ——
FEFPRFEAANA R PR RS F R P EEE i

EEIET RS S TR TTY TE VY T Ty epspupeses

AEROVOX TYPE P84CM CAPACITORS
are always in stock at your local Aerovox
Distributor in a complete range of cape-
citance valuves and voltage ralings. Pop-
vlorly priced Write today for your copy

of the lotest Aerovox

catalog or ask your
lilmuu
AEROVOX 0 pPORATION

distributor.

DISTRIBUTOR SALES DIVISION,

HEW BEDFORD, MASS
In Canada: AEROVOX CAMADA LTD., Hamliten, Dnt.

Expori: Ad Auriema, &9 Broad 5t,
Cabbe: Auriema, N. Y.

York, M. Y.,

RADIO-ELECTRONICS
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A

with the
NEW and
AMAZING

with the EXCLUSIVE bhuilt-in

HI-PASS FILTER

. M. Reg. Palt. Pend.
THE FIRST TRULY ELECTRONIC
INDOOR TV ANTENNA TO GIVE
CLEAR FILTERED RECEPTION.

List

‘18.95

SATIN
BRASS,
SAYIN

CHROME, 1

SATIN
COPPER
FINISHES.

Availoble
ot all
Quality
Electronic
Distributors

THE HI-PASS FILTER
SCREENS OUT! . . . all elec.

RADIO-ELECTRONIC CIRCUITS (Continued)

surrounds the neon lamp and increases
the sensitivity.

The plunger is a length of Y%-inch
plastic or wood rod or tubing with a
short length of 3-inch tubing on one
end and a knob on the other. Cut off
a part of the leads of an NE-2 neon
lamp and insert it inte the open end

T4 0 w00 08 pLASTIC

- 38 DA

=
ot

’a—ln" DIA

Pt -0

A== INDCX MARK

__AUTO TIRE
TETTTVALVE CAP
1S 4 ’
M 'r—vz DIA
CLEAR t
PASTIC —= e 3/87DIA
TUBING

'&l_ va" pia
|,-_—- NATL OR WIRE

of the plunger, push]ng it back just
far enough so it doesn’t strike the
inside of the valve cap. File an index
mark around the plunger and fill it
with black ink. Assemble the instru-
ment with a few carefully placed drops
of cement.

Hold the probe tip on the plate of
the output or rectifier tube and grad-
ually push the plunger in until the neon
lamp lights. Check the sehematic for
peak-to-peak voltages indicated on
scope waveforms at these points and
use this data to calibrate markings filed
| In the outside of the barrel—Fred
Wise

END

trical disturbonces. Field tests prove
thot this builtein unit rejects oll interfer.
ences picked up in the ontenna circuit . , .
anly o completely filtered signal comes
thru, GUARANTEED TO OQUT.PERFORM
ANY INDOOR TY ANTENNA — in re-
jecting electrical disturbonces—OR
YOUR MONEY BACK!

=

STRONGEST POS-

SIBLE SIGNAL on ony Tv.
Powerful high gain phosing ele-
ments with odivstable 12 position
chonnel attenuator Eliminotes ori-
entation, ghosts, fuxz, picture rear-
ing, ond distortion in procticolly
all locotions — on color and

black & white TV.

Monufactured By ...

DYNAMIC ELECTRONICS -
NEW YORK, INC.

Forest Hills, Long Istand, New York

OCTOBER, 1956
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5 R-Columbia

“Bn), we really anchored that baby!™ !

Shortcuts For

SERVIGE... PROFIT

From R-Columbia

wn REPLACE CRYSTALLIZED
RUBAER PHONOGRAPN

ORIVE WHEELS UNNECESSARILY .

New
FONO
MAGIC

A compound of
special rubber

tover
@rive wheol
Imvanrary

and carbide . .. " seers roed
eliminates turn- ) ™

table slipping- ~0'-MAG

dragging. Makes

automatic Stops’ sripging

changers cycle Turntables

properly,
’m; i
'umu e

§995

DEALER

First hermetically sealed 2-
set coupler in three models;
HK1 for normal installation:
HK?2 for exceptional signal
gain: HK3 for maximum inter-
ference rejection and FM-TV
operation from one antenna

Trolmaster and Kleentrol Solvent

_— m.m

Cleans and lubricates

controls in 60 seconds from front

of the set. Adapters for long shafts "'"
and auto radios

Write Taoday for Information on
These Servicemens’ Designed Products

PRODUCTS CO., INC.

Highwood, lllinois
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Line is “Mighty Fine”

SENCO FILAMENT CHECKER
“3 Quickly finds any open
&, I filament. Especiallly
¥ handy for servicing
series filament TV sets
and radios; only
checker that checks all
octals, loctols, 7 ond 9
pin minotures automati-
colly. Also cantinuity
and voltage tester,

$2.75

i v

Model FC4
Dealer Net

With leads 52-95 Without Leads

1

Each Senco item is designed with the
serviceman in mind. Created by highly
qualified design and service engineers
to SAVE COSTLY
products HAVE RAPIDLY GROWN in
acceptance — Now are leaders in low
o cost test instruments and accessories.
Attractive packaging, informative liter-
ature and unsurpassed quality, truly
guarantee a “line that-is mighty fine.”

-

SERVICE time, Senco

/////////////////////////////////////////.

NEW SENCO TRANMSISTOR CHECKER
Now wanted and
needed by every serv.
iceman, approved by
leading mirs, Provides
these 4 important checks
on all transistors: Open
—short— current gain —
leakages.

Checks forward 1o back-
ward resistance of aoll

diodes. Deoler Net $15,95  Model 1DCT2

UP-DOWN
“P-°—?' '3? VOLTAGE
~'=  BOOSTER

,- oL Model LB2
A practical
line valtage
® regulatar—half the

price of others. In-
creases power line valt.
age ten volts, decreases
it ten volts, or restares
it ta narmal with the
flick of a switch, rated
up to 300 watts. Hand-
les all black and white
TV sets. Dealer Net $5.97
Model LB2N
Same os Madel LB2, but with
nean lomp. Glows @ 1248V in-
dicating high line voltage.

$7.7

tecting leakage
clements,

eémission ¢

Dealer Net Complete with

Case

Al products carry standard
90 day warranty. Avaitable
at leading distributors everys

whe

PEAK te PEAK
COMPARISON METER
A completely assembled
Peak to Peak Meter at
half the price of a kit.
A must when servicing PE3Y
AGC, Syne Separators,
Efc. Deoler Net . ... $8.75

515«""

TUBE and CAPACITOR
LEAKAGE CHECKER

A highly accurate tester for de.
between
““Two Testers in One™”
A reliable instrument for indicat.
ing tapotitor leakage with 50
velts opplied. Quickly indicates
* Grid to cothode leokage ® Grid
Heater ta cathode
leakage * Gossy tubes

Checks 70 Critical Tube Types

Leods and Wired. ..
Kit form e

... 819.95

Leatherette Cnrrymg

INSTRUMENTS CO.
171 Official Road » Addison, Ifl.

ALIGN-0-PAK BIAS SUPPLY
for TV ALIGNMENT

P, and AGC
s&”z&“ TROUBLE-

Fd g SHOOTING
9
e/

Model BE3

Model LC.2
NOW—Pravides any DC
voltage from 0 to 18
volts DC positive or
negative, Campletely
isolated power supply
with less than 1/10 of
1% ripple.
Decaler Net

tuhe

..$7.85

S

..$24.95

..$2.00 L
Model JC2 W
UNIVERSAL
TV JUMPER CORD
Jumps power from TV
back to chassis. No
more plugging intc wall

by sockets — moving of
furniture — winding and

S RVI(E unwinding cords. It's
universal — fits any set,
NO SHOCK HAZARD.

Dealer Net .... $1.95

Manufactured

EASY TO LEARN CODE

It 18 eas) 1o lrarth oF inCrease spred
with an Instructegrabh Code Teach
er. Affords the quickest and most
g“acncul mellod vet developed, For

inners advanced students.
A\nliuhle ldD("‘i from beginner's al
phaber to t¥ical messukes on all
subjiets. Speed range 510 40 WI'M
Always resdy-—ao (!Il.\l.

ENDORSED BY THOUSANDS!"”

The InstructoiiraPn Code TeaCher
Hterally takes the nlace of an OPer-
mtor.inatructor and enables anYone

learn and master code withoutr fur-
lhor assistance, Tnounnndu of successful operators have
‘‘acquired the c¢ode’' with the lnntrunogrl h System.
Write today for convenient rental and Purchase Plsns.

INSTRUCTOGRAPH COMPANY

4701 Sherldan Rd.. Dept. RC, Chlcago 40, 1l
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GARAGE DOOR

Actuator
OPENE Mechanism $24.50
EASY TO INSTALL. SAFE. RELIABLE

WRITE for interesting free infermation .. .TODAY

P. £. HAWKINS CO.
631 PROSPECT OEPT. R-E KANSAS CITY 24. MO.

TAPE RECORDERS

Tapes—Accessories
Nationally Advertised Brands
UNUSUAL VALUES
Send for Free Catalog
DRESSNER

69-02 RE: 174 St
Flushing 5. N.Y.

A S S S SN NN

MERITAPE

Low Cost. ;i

ﬂ"'“"h’ﬂrwrgn
INe Tape—i,
boxes or cans,

www americanradiohistorvy com

Patents

DELAY DEVICE

Patent No. 2,737,601

Morgun E. McMahon, Los Augetes, Calif.

(Assigned 1o Hughes Aircraft Co.)

This invention is based on u simple yet
little known principle. When forward current
through a junction diode is suddenly reversed,
the diode iloes net hlock immedintely. Con-
siderable current flows in the reversze direction
for a short time. This interval is hetween .05
and 100 psec, depending upon the values of
the original current and the reverse voltage.

BASNG  FAAA——

POTENTIAL |— r3l
Py ] = N
| -
e
w
k . i
AN I~ = =

—J—T_L

—
o1
d Tl T T3

The hasie eircuit is shown at (a) in the
figure. A steady potential binses the junction
in a forward direetion. The variable voltage
source supplies reverse potential gZreat enough
to overcome the forward veltage. Output from
the diode is differentiated.

Waveform (b) shows the output current
from the diode. At T1 a steady forward flow
occurs through the junction. When the re-
verse voltage appemrs (T2). a large reverse
current results. This remains for a short
time, then decays rupidly to nearly zero. The
rapid drop occurs when gal] holes have re-
turned to the junction narea, since they meet
# high impedance in a I’ region. After dif-
ferentiation. the waveform appears as in {¢).
By limiting the pnlses and eliminating the
negative ene (with a rectifier) only the two
positive pulses remain (d). The ddelay period
T1-T3 may he contrelled by varying the
biasing potential and the reverse voltage.

TAPE RERECORDING

Patent No. 2,738,383
Robert Hlerr and Reynolds Marchant. St. Paul,
Minn. (Assigned to Minnesota Mining & Mfg. Co.)

This invention discloses 8 method for trans-
ferring it magnetic record from one tipe to
another. It is necessary only te have the
tapes in contact while hoth are subjected to
magnetie, mechanieal or thermal strains. This
strain or “idenlizing”™ disturbance may he
vibration. X-radintion, electrostatic field or
magnetic field, The diagram shows a preferred
form of the invention.

The two tapes, the master and the duplicate,
are moved hy pulleys while in close contact
around the outer surface of a drum. As they
move, they ecome within the field of an ac
electromagnet. The magnet pole is shaped
so that the field strength diminishes as the
tapes move away. The fieldl is concentrated
only where the tapes are in contact.

RADIO-ELECTRONICS
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M D / COMPOSITION
B ® RESISTORS
| Meet all MIL-R-11A require-
" | ments. Rated at 70C rather
|' " than 40C. Available in %, 1,
! and 2-watt sizes in all stand-
| ard RETMA values.

EROWN DEVIL®
RESISTORS

Vitrecus-enam-
— eled. In 5, 10, and
20-watt sizes.

A

A\

TYPE AB
POTENTIOMETERS
Resistance material
is solid - molded,
noise-free. Rated at
2 watts.

FR-7.5 FUSE
RESISTOR

For casy replace-
ment in all televi.
sion receivers. 1%"
Tinned wire leads.

WRITE FOR

ﬂ STOCK CATALOG
Te Right with

OHMITE |

DEPENDABLE
RESISTANCE UNITS

Eliminate call-backs due to
faulty replocements. Use
Ohmite components.

AXIAL-LEAD RESISTORS

Vitreons-enameled, power-
type units designed to with-
stand high temperatures.

OHMITE MANUFACTURING C€O.
3646 Howard Street, Skokie, lllinois

1956

OCTOBER,

{Continued)

PATENTS

To preserve the master recording, this tape
should have hixh coercive force. This assures
that the master will not be demarnetized by
the idealizing field. Both tapes should have
high remanence so they will retain their mag-
netic strength. In practice, the master may
suffer a loss of only % db or less during the
first rerecording. There is no further loss.

Rerecording may be done at 10 inches bher
second when the idealizing field i8 600 cycles.

AUTOMATIC ZERO-SETTING

Patem No. 2,734,949
Cliford E. Berry, Altadena. Catif. ¢ Amigned to
Consolidated Engincering Corp., Pasadena. Calif.)

In a sensitive dc amplifier or meter, the zero
adjustment must be free of drift and vari-
ations. This circuit automatically checks the
zero position at regular intervals; if it is
off. an adjustment is made.

The diagram shows one form of the in-
vention. It is appnlied to a de amplifier whose
balance is to be maintained. The ranged
switch is operated periodically and auto-
matically, In the position shown, the input is

D¢
I-m—lﬁ\' AL E o+ ouTPUT
A T
\__..__'___._ s
| |
§ | CONV &
4 AC AMPL
[ 1
------- WO,
Al | - ~
| SERVO MOTOR

disconnceted and the output is coupled to a
converter which changes the de to ae. This
is amplified and used to drive a scrvo motor.

There should. of c¢ourse, be no dc output
from the amplifier when the input is discon-
nected. If there is, the motor controls Rl to
bias the amplifier as required for zero output.
If the output is zero (as it should be), there
is no ae to drive the motor. Thus there is no
variation in Rl and no change in the current
taken from the battery to bias the amplifier.

TRANSISTORIZED
RELAY CIRCUIT
Patent No. 2,718,613
James R, Harris, Dover, N. J. ( Assigned to Rell
Telephone Labs, Inc.)

Transistors have found useful service in relay
circuits. Because of high gain and low power
requirements. the transistor can be used to step
up a =xignal and provide sufficient power to
enertize the relay. One problem must be solved.
A transistor passes some current even in the
cutoff condition. This static current varies with
temperature and may be high enough to prevent
or delay armature release or in extreme cases
even to operate the relay. This invention solves
the problem.

in the schematic a point-contact transistor is
adapted to trigger service, Resistor R provides
the necessary feedback. 13A1 biases the emitter
to block the transistor. A negative pulse fed to
the base switches the transistor on while a
negative pulse to the emitter will switch it off
again.

Diode D across the relay winding is a good
conductor because it is biaxed in the forward
direction. Therefore when the eollector current

www americanradiohistorv com

High Fidelity
TUNERS

Now Feature

Beacon Tuning*

and

Modern Styling

Plus Advanced Circuit
Design Features

EM-AM TUMNER
[STRI LT, ] LT

*A Pilot Exclusive. , .

Newly developed tuning indicator
brings new ease and accuracy to
FM and AM station selection.

Pilot Radio Corp. Dept. EK-6
37-06 36th St., L.I.C. 1, N.Y.

Send complete details about new Pilot
tuners with Beacon Tuning.

Name......
Address......
City..oeccce Zone.. State..._____

L L e P LY R
tTamssAmwsssceenoossans

- = ——— - - = = - — - =

141


www.americanradiohistory.com
www.americanradiohistory.com

THE ALL-PURPOSE
OSCILLOSCOPE

(MODEL. 983)

o ¢ e 6

Pt i

r'd

A high gain, wide band scope
which accurately reproduces
waveforms comprising o wide
band of frequencies.

ask the
“Man-on-the-Roof’;
why he prefers

CHIMNEY MOUNT
SNAP-IN TYPE

with Unique U-Bolt INSTEAD
OF SCREAS for casy one hand

“Spintite” fastening. Hot Dip
Galvanized — 12 Ft. Straps,
two to a sct. Same Unique
U-Bolts used on Snap-in wWall
Brackets. Also Available with
Stainless Steel Banding.

Write for new 1956 catalog

SOUTH RIVER
METAL PRODUCTS €O, INC.
South River, New Jersey

i pioneer &
i outstanding
i producer of
: finest line
of antenno
mounts
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No scope offers equal ver-

satility and profit-making pos-

sibilities. High sensitivity of 135
millivolts per inch RMS makes it
ideal for sctting resonant traps, sig-
nal tracing in low level stages, as a
general null indicator, phase charac-
teristic measurements, sweep frequency
visual analysis. At your distributor, or
write for bulletin—R-36-A. WESTON
Electrical Instrument Corporation,
Newark 5, N. J. A subsidiary

of Daystrom, Inc,

Learn fo service
ANY radio or TY
easier and

GET MORE WORK
OUT OF YOUR
OSCILLOSCOPE!

faster!
| llere, in a brand
new 2nd edition, is

oscillgscopes !

Clearly as A-B-C,
OSCILLOSCOPES AN{)

THE book that really
shows you how to use

MODERN
THEIR USES tells you

exactly when, where and how. You learn 10 locate

Even tough realignment
No involved rnathematics!
explained—from making connections

a jiffy.
easy.
clearly

eithct AM ot FM radio or television troubles in
jobs are made
Every detail is
to

adjusting circuit components and setting the oscl.

loscope controls. And
terns fast and RIGHT!

NEW 2nd EDITION!

_Includes latest data on use of
TV. industrial electronics, teaching . .

you leirn to analyze pat-

‘scopes in color
. even in

atomic encrgy work. Over 400 pages and over 400

clear pictures. Dozens of patern photos
things doubly clear.

PRACTICE 10 DAYS FREE!

P ——— —— it ——— o — — ——
Dept. RE-106. RINEHART & CO., Inc.
232 Mallison Ave., New York 16, N. Y.
new, 2od edition of MODERN OSCILLO-

M lll l‘ﬂ AND THELR USEN for 10- clu\ examination.
If 1 llke book, T wlll then send $8.50 {vlus postage)
in full puyment, or return book Loatpaid and owe you

|
Ifs
|
|
I nothing.
|
1
|
|
|

Name.. e .

YL 1 - T————————————————
City, Zone, State,
OUTSIDE 1.8 A -1"rice $7.00. cash with order only.
Money back if you return hook in 1¢ days.

l e s e et e i o e
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| PATENTS {Continued)
w1 ¥ EER
swich-off | L B ﬂ
PULSE SOURCE| i&“ . Azi%v I ljw;
+ + W lma
I 1t

v SWITCH- ON
PULSE SOURCE

is low, relay RY is practieally shorted out and
cannot be energized.

When the collector current exceeds a pre-
determined value ({chosen higher than the
maximum expected eutoff flow), there is a large
voltage drop across RY. This is a reverse bias
for D which goes to cutoff. Now the full collector
flow ecan pass through RY, and its econtact:
close.

D also has a second uscful purpose. It damps
out transients which could triger the relay.

ZERO BEAT INDICATOR
Patent No. 2.715.699

James M. Lawther, State College. Pa. ( Assigned to
the United Stares of America as represented by
the Secretary of the davy)

A zero-beat indicator is wused in bridyes
frequency meters and many other devices. This
indicator is a neon lamp and is effective from
25 cycles per second down. Its flashes may be

counted when the beat is very near zero.

Eaech grid of the duo-triode is fed with one
of the frequencies to be compared. Neon lamp
NES51 is fed from a de souree adjustable at P.
The voltage is set midway between firing and
extinetion potentials. Therefore a slight increase

in voltage (as provided by the signal) will
cause the lamp to fire. A slight decrease will
extinguish it.

As the two signals approach zerc heat. their
voltages alternately add and subtract in cathode
resistor R. This beat voltage is present across
C where it adds and subtracts from the voltage
applied to the glow lamp. The heats may be
counted accurately by watching the lamp.

Note that G will bypass the signal frequencies
which are relatively large, but the slow beat
produces a voltage across it.

As an alternative, a pentagrid mixer tube
could be used instead of the double triode. In
this case sifnals from the two input sources
are fed to two separate control grids. Screen
grids in the tube can supply the necessary B
plus voltage while shielding the signal grids
against any interaction between the two. END

-

Automation.
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SIGNAL-SEEKING TUNERS

In the far reaches of the woods or
for that pienic with the girl friend,
some music may be desired. It may be
available in the car radio but the
Signal-Seeking Tuner just won’t lateh
onto such a weak signal. The automatice
tuner keeps right on seeking, skipping
over signals too low to actuate the
trigger mechanism that shuts it off.

A remedy is to increase the pickup so
that enough signal exists to kick the

seeking mechanism off. Adding metal to
the antenna is one method. A wire may
be connected to the tip of the antenna
and run to the radiator ornament. A |
clip will facilitate attachment to the |
antenna or the wire may be simply
wrapped around. A piece of fiber or
wood with a couple of holes in it will
insulate the added wire from the
ornament,

In case nothing else is handy you
can run the antenna to a nearby fence
post, tree or other object. In some in-
stances good results may be obtained
merely by pushing the wire into the |
soil. The entire ground acts as an an-
tenna because the tires insulate the
vehicle from the ground.—James A.
MeRobherts

ADAPTER FOR HHIEATUKIT AG-9

The Heathkit AG-9 audio generator ]
provides metered outputs from 10 to

3 mv in 8 full-seale ranges. This means |
accurately metered output down to
about 1 mv. However, much lower volt-
ages are needed when checking certain
preamplifiers. I do this by shunting the
output with a 1,000-te-1 voltage divider

PHOND JACKS
o— = L 25) IRECT OUTPUT
L \
BANANA PLUGS 2997
N ———{O)LOW OUTPUT
\"_1. —§ i

consisting of 299,700- and 300-chm
resistors in series and take the low
voltage from across the smaller unit.
The effect of shunting 300,000 ohms
across the 300-chm generator output
impedance is negligible.

It is not easy to build the added
attentuator into the original unit so
1 constructed an adapter that plugs into |
the original output terminal jacks. The
auxiliary attenuator is mounted in a
small metal utility box. Insulated
banana plugs were spaced 3 inch apart
on one end of the box so they fit into
the output jacks on the AG-9. I prefer [
shielded cable with phono plugs for
audio tests so I mounted a double phono

OCTOBER, 1956

How the

“hidden eight-ninths”

affects

your career

1f you look at only the more evident
facts of an engineering or technical
position, it is like judging the size of
an iceberg merely by what shows
above water.

The “hidden eight-ninths” may well
determine the correctness of your
choice.

Consider IBM’s leadership in the
most exciting, most rapidly expand-
ing, perhaps the most unlimited field
in electronics: digital computer de-
velopment, manufacture and new
maintenance techniques.

IBM is taking a leading role in the
design, construction and installation
of Project SAGE —the electronic
“nerve center’’ of America’s conti-
nental air defense warning system.

Greater responsibilities await the am-
bitious man at IBM. Advancement
is based solely on individual per-
formance. Capability, talent and
creative ideas are quickly recognized
and rewarded.

Excellentsalaries prevail-—alongwith
extensive training, liberal benefits,
good working conditions, facilities
among the finest.

Stability is assured by a 42-year
record of solid growth through di-

DATA PROCESSING
ELECTRIC TYPEWRITERS
TIME EQUIPMENT
MILITARY PRODUCTS

www americanradiohistorv com

IBM

versified service to all industry, plus
government and education.
Immediate, permanent assignments
in: Portland, Me., Richmond, Va,,
Syracuse, N. Y., and other desir-
able locations.

Liberalrelocation expenseallowance.
IBM and Project SAGE offer oppor-
tunities to challenge your ability:

FIELD ENGINEERS

You will be responsible for the per-
formance, evaluation,reliability test-
ing, and maintenance of the entire
system containing the world’s larg-
est computer.

Requirement: Degree or equivalent
with emphasis in electronics.

FIELD ENGINEERING
TECHNICIANS

Actual maintenance and component
analysis. Assume high-level responsi-
bility. Requirement: Two-year tech-
nical school training in electronics,
or equivalent.

You are invited to “sound out’’ IBM
potential by writing, giving details
of education and experience, to:
Nelson O, Heyer, IBM, Room
3111, Military Products Division,
Kingston, New York,

INTERNATIONAL
BUSINESS MACHINES
CORPORATION
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TRY THIS ONE (Continued)

jack on the other end of the box and
I connected the resistors as shown. When

GENIAC ..\
COMPUTES. PLAYS GAMES, "REASONS !

composzs MUSIC! R e i AR e e

FOR

E ! indicated by the main attentuator and
¥ 5 44 3] the meter
P -, 1 ¥ a
[ét . The accuracy of the low output ’ I 'H IS
IOt e 312 jJ | depends on how wg]] the 1'651st01'§ are
T eaa M el Bk | matched in proportion. I used ordinary RACK

14 -watt units within about 3% of the
desired values. The exact values are
not important but they should be
checked by applying around 250 volts
across the two in series and padding
one or the other until the voltage across
the smaller is exactly 1/1,000 of the
total.—Alfrred Olsen

| BB’ OFRICIAL
TY-RADIO BERVICT

at your Jobber . . .

= 4 o] 3 Sy T r ORDIR BOOK
BUILD IT YOURSELF in o few hours! NOVEL TRANSISTOR MOUNT B ST o
; l-mflnl ul‘lllnltll('.ll armmc‘tirh:_n n'lmnllll mlln-n“nl\lm
t N the Elect 0 . . -
e o S Yo’ v ampone: GARMar Tuncs .Old tube bases muke sturdy protec-
ot sy T heregnsy el uliigare otmavaliible tive plug-in mountings for the tran-
IS RInEn ol U Mvetn et et S0 machihes ean sistors that are used frequently in ex-
pullt with the kit ineludin; adding. sublrac . . . . ~ 3
ge At viding | maehines. o blwary  and perimental circuits. The large-size base
T S commat i AN Cading machinen, A woli g 1 he old 45's and s hawv
ame | plaving tlr\-ul'l;& @think  you .-mliw'mln‘e as used on the old 45's ‘”'u 80’s have
:1'.‘\.. .'.ﬂ‘;.,.gf:‘-f.“.lﬁ.}‘.'.ﬁ l,,,m‘:l....?‘:,:‘:,;"(‘ne‘:';".' Pt room for fuses on the outside as shown
e Ao i are aaty 1 BT eal] toale Fame with in the photograph.
the KiU ;mu nnle—rnqulrlnu only one fa nshllum hattery 3 .
for power, Shmple ehousth for a ehild (0 bulld Gwith Use 1-40 machine screws in the bake-
ﬂ::“\L!\e wirhhg diagramst. they are fascinauing for lit Lell Eor et 1 C t th
N GENIAC 18 a comarehcnsive ntroduction 1o bagte e she or €erminals. onnec em
SomNTiLgrLangl. praiem Ralsth il ru it to the base pins and clamp the tran-

WHO ARE OUR CUSTOMERS?
International Business Machines + Westinghouse
Electric # Remington-Rand » Albert Einstein Medical
College » Barnard College » Naval Research Lahora.
tories + Los Angcles Public Schools o Bell Telephone
Laboratories + and thousands of other satisfied cus-

tomers.
WHAT COMES WITH THE KIT?

FEarh kit vomes with 4 614 page exnerimental manual
iStmple d

=

b m),
s, a Beginners Manual, GENIAC Study

Wirihg DI
Guide Ilst aaditional readings ln computer funda-
mentais. MInds amsl DMaehin a 200 payge 1ext

on comp r& #ml auwtomation, plmx 1 dis-
lay and aasembly rack and plastie parte l 9 5
ray. Over 00 parts and components.

Weight: 2.5 ox.

A hroadeast hand all-
trangiator radln has heen
designel with RF rellex
elrcult to provide
selectivity and senrithv.
ity, In moderate signal

N sirenggth arear, an-
\_4 tenna s requlred up to

T 3, Atutanee of 25 milen
. 1 from @ broadeast station
Complcte L of averaie power. God
9 - @ consistent receptlon ran
529 5 e he obtalned over 33

11 1h ch se of a 1 . . . o .
wire from 6 lnehes 0 3 feei '“.I,.}f; ‘:v'." ..?'.ETEE?.‘-%" sistor Igculs under nuts w 1thout_ soI(lﬂel
2;,1“"'“;:".'.:5.*5‘.‘.;:::,:?3 Som e e used tREmRE. ing. Slip a length of spaghetti tubing

: WOI ot mave
T acent for the life of the imstrument. Extreme econ: over the base (center) lead to prevent
omy of operation ix obtaines through the uke of special e
ruttey Treatving. vers Tuw current. thu prolanging shorting and then bend the leads so
T e n';:-"':o;";n"ﬂ:\”“"r'u:; rers It the transistor hangs neatly and safel
Il s anger the Mesve Of o Jachét or worn In a A0S SIS EOT AT (M HEENR SEU U SN
Rhirt pocket SFECIFIEATIONE inside. Devise a standard base wiring
FEATURES = diagram and use ditterent pins for the
o Two sage transform- Ihm-l COVCTaEe—

erlGouplel anpllilen 100 (e collectors of n-p-n and p-n-p types.

¢ No whistle regenern. S(‘"N“' "

tive circuit ,,,,'I:,‘,‘}( micrageliauoymeicr You ean mount more than one tran-
o Lignt welght-—2. 275 millwatts : . . :

ouices tota Current frain 455 mun. sistor in a single base. A pair of H 24
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- F «(qun learing g A
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| Color—Black g p ytor In this rack you will find
e Brinted clreunry TN Aml’aﬁﬂﬂ‘ and detector o 4 2

throushout

The Biggest Service Help

Rugred plastie case

:Noh“'bﬁ replacement :: mllr‘v%\ T:e:lx,?'zg‘{n“g“;ff‘ﬁ".' The L(H‘geSl Value
or breakage = v - -
T reat Tve B82S eandly SOLDERING 1IINT In These Perfect Partners
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2 H : Prices —revise: Imes every year.
sive component by overheating its leads Pocket sized
U RO I e e ™h 1o Pumses i | | when soldering it into a circuit? Well, g Rice's Official TV-Radio
4 . ave ice 1€1 - Ra
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TRY THIS ONE (Continued)
NOVYELTY BLINKER

Two neon lamps that blink on and
off will delight children when used as
the eyes of a Santa Claus, jack-o’-
lantern or any similar toy. They ecan
also be used in making eye-catching
window displays. The circuit is a form
of gas-tube multivibrator using a pair

90-15%Y
é—-—rrmm 1MEG —-

4
— e

~
NE-2 OR NE-G1

=

of NE-2 or NE-51 neon lamps operating
from a supply delivering 90 to 150
volts de. This voltage can be supplied
from inexpensive batteries or a small
line-operated power supply. The flash-
ing rate ean be adjusted as desired by
varying the value of the capacitor.—
Irving Barditch

TEST FOR HOT CHASSIS

Did you ever slide your finger tips
or the back of your hand or your arm
Lightly over the surface of the cabinet
or chassis of a connected ac—dc radio
and feel the very rapid vibrations as
the skin was rubbing over the surface?
You were feeling the alternating pulsa-
tions of the house current because the
chassis was on the hot side of the line.
The vibrations can no longer be felt
when the power plug is reversed in the
outlet, thus putting the chassis on the
grounded side of the line. I have noticed
this effect many times but it has just
recently occurred to me to use it as a
quick test for a hot chassis. This effect
is more pronounced in some radios than
in others, and the skin on the back of
the hand or on the arm is usually more
sensitive than the finger tips. If you
can feel the vibrations, you can use
this trick as a reliable test for a hot
chassis, It is sometimes desired to make
a quick hot-chassis test when con-
necting other pieces of ac equipment to
ac—dc radios. For example, when using
an ac—de radio as a tuner with a hi-fi
amplifier, or when feeding the tuner
of one radio into the amplifier of an-
other radio, ete.—Arthur Tranffer

FUSING TRANSISTORS

The resistance of a fuse protecting
class-B transistors can cause distortion
aeross it, as

if the drop current

$I6 I

increases, affects bias as well as col-
lector voltage. Lower idle current can
be used if the bias bleeder, whose
resistance limits the base-to-emitter
current, is fed from ahead of the fuse
as shown in the diagram.—Albest H,
Taylor

OCTOBER, 1956
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TRY THIS ONE (Continued)
JEWELERS® SAW

= [ The photo of the pin vise holding a
14 th Editl"““ jewelers’ saw blade illustrates how to
use this fine saw in difficult locations,

The frame for these saws may not

. permit the blade to be used in tight
| places such as on small model work.
Clamping in the pin vise is preferable

to the hand holding sometimes prac-
ticed and offers less danger of bending

. . - = : and subsequent breakage.
truI} a one ﬂﬂ!!{-mﬂ' hbﬂl]’j‘ ¢ Only a short length of the saw blade
’ protrudes from the pin vise. A longer

of radio information!

¢ a multitude of new equipment shown ., .
o detailed *HOW-TO-BUILD” data ...
o extensive simplified theory ...

Its 766 pages conlain more — much more — than in any other publication of its kind!

OSCILLOSCOPES D-C & A-C CIRCUITS RECEIVING EQUIPMENT
POWER SUPPLIES TRANSMITTER DESIGN TV & BC INTERFERENCE
TEST EQUIPMENT TRANSMITTER KEYING SPECIAL V.T. CIRCUITS
T pNCPLE moRisor AEnCES RECEIER FNDANENIALS
-CON NSTR.

V.T,IAMP;lFIsEsRS l;; vr. AMI;I.IFSIERg ‘N;E:':A:":Az sV'“'F-

FM TRANSMISSION .5.8. TRANSMISSION -H- P ; . .

MOBILE EQUIPMENT AMPLITUDE MODULATION SPEECH & AM EQUIPMENT length invites bending. Jewelers’ saws

should be pulled to the user on the cut-

$750 in US.A, ting stroke rather than pushed as in

Plus sales tax hacksaw practice.

| The neighborhood jeweler will be

BUY FROM YOUR FAVORITE DISTRIBUTOR pleased to give you broken blades which

at above price or odd 10% on direct mail orders to: can be used in the pin VIR o hand

EDITORS ond ENGINEERS, Ltd. held. A half blade length is almost

EUMMERLAND 1 CALIFORMIA useless to him but you can use it as a

jig saw with a minimum width of saw
cut in the material. —Alifred Roberts

than rated ceoil voltage. The surge cur-
rent of the cold lamp operates the relay
very smartly and the smaller hot cur-
rent holds it. The holding current can
be less than would close the relay, if
the lamp has a second or two to cool
between opening and reclosing.

A certain 12-volt, 80-ohm relay in
series with a 120-volt 15-watt lamp on
112 volts de can be reclosed imme-
diately, but a 7-watt lamp operates it
satisfactorily only if it is not reclosed

. NEWARK'S too quickly.—A. H. Taylor END
| Complete

ALL NEW RELAY OPERATING KINK
B I G G ER ]' H A N E V E R' | Try using an incandescent lamp
s instead of a resistor in series with the
[ —— . coil when operating a relay on higher

TRAIN QUICKLY! OLDEST, BEST
EQUIPPED SCHOOL of ITS KIND in U.S.

Veterans and Non-Veterans —Get practical training
in top opportunity flelds. Prepare now for a better job

and @ real future. Advanced education or previons - —
experience not needed. Employment service to |
graduates. o i | E L A-1 |
Enroli NOW —Pay Later
Finance Plan and Easy Paymem Plan. Also Part TELEVIS' ON r

Time Employment help for students. Training in
Refrigeration and Electric Appliances can be tncluded,

FREE BOOK Clip coupon for Big Free Illus-
trated Book. No obligation and
No Salesman Will Call. Act NOW,
8, W. Cooke, President A TECHNICAL TRADE
INSTITUTE OPERATED
NOT FOR PROFIT

Established 1899
500 3. Paulina, Chicalo

| Cat RFD IRS

. w. COORE, Pres.
| COYNE Electrical School
| 500 S. Paulina St.. Chicago 12, NI, Dept. 76-81H

1 0 TE[S_:‘\‘;IE;::)!;E-:SSE)‘"(‘ full details on: : iChRIC ROl
: O ELECTRICITY-ELECTRONICS | Mail Order Division . , . Dept. RE-10
| NAME. . ..o-recercrccaerosssansse teeseneene I 223 w' Madison s(_' chicago 5. Iinois L
°
I ADDRESS ... ..iiitiaracinsnanans secessnrrs = 4736 W. ceﬂtury BIVd., lﬂllewnod, Ca|if. /dﬁ"gy
Vormy oo o STATE e e -
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Mike Redmund,
distributor sales
manager of Jensen
Industries, Forest
Park, Ill., was pro-
moted to the posi-
tion of vice presi-
dent in charge of
sales.

J. Wayne Cargile
joined United Cat-
alogr Publishers,
Inc., New York. He
will act as Midwest
district manager
with headquarters
in the newly estab-
lished branch in
Chicago.
from Permo, Inc.,

., People

L. J. Battaglia
was appointed
manager of the
Marketing Depart-
ment of the RCA
Components Divi-
sion. He was for-
merly manager of
equipment and
parts marketing.

Thomas H. Mess,
jobber sales man-
ager of Turner Co.,
Cedar Rapids, Io-
wa, was given ad-
ditional responsi-
bilities by his ap-
pointment as gen-
eral sales manager
of the company.

Walter Clements,
sales engineer of
Littelfuse Inc., Des
Plaines, Ill., was
promoted to the
position of jobber
sales manager.

He comes to the Company
where he had held

the position of distributor sales man-

ager,

Ernest B. Mull-
ings was promoted
to assistant adver-
tising manager of
the Heath Co., Ben-
ton Harbor, Mich.
He was formerly
responsible for
copy preparation

for all Heath advertising.

Wm. R.
and
Inc., Chicago,

OCTOBER,

Anton was appointed sales
advertising manager of Permo,
in charge of promo-

1956

NOW —this new library shows the way to

More Profit in Hi-Fi

Here’s a complete library of hi-fi books by
top English and American authorities which
shows you the way to more money in your
profession, or greater satisfaction in your
hobby! And, the Gernsback Audio-High Fi-
delity Library Plan SAVES YOU 25%
OVER THE RETAIL PRICE!

5
;
=
=

The library will include books on funda-
mentals, maintenance, amplifiers, speakers,
enclosures, tape recorders and other impor-
tant phases of high fidelity. Each book is
durably bound in a handsome gold-leaf
stamped cloth cover, which will stand up
under constant use.

HOW THE PLAN WORKS

To enroll in the Gernsback Audio-High
Fidelity Library Plan fill in the coupon
below. We will send you new books post-
paid, one at a time, as they are published
—at intervals of about four months. You
examine each book FREE for 10 days in
your own home. If you like it, keep it and
we bill you at only $3.75—each for a book
which is nationally advertised at $5.00!
And we pay the postage. If you don't want

the book, simply return it. We will continue
to send you subsequent books as they come
off the press. To avoid undue expense to
members, we release only about three
books a year. And you don’t have to bind
yourself to a long term contract. You
agree to take a minimum of only Tour
books for the entire duration of your en-
rollment. You may cancel anytime after
that.

TWO BOOKS ALREADY OFF THE PRESS!

Since this plan began last Fall, two books have already been published. You may
include one or both in your membership by checking the appropriate box in the
coupon below. We will send you the book or books for a Free 10-day trial. If you
like them we will bill you at $3.75 each. If not, send them back. You may skip
these two books and begin your membership wnh subsequent books if you prefer.

BASIC AUDIO COURSE. By Donald Carl
Hoefler, RCA recording Engineer—Covers au-
dio-high fidelity fundamentals from the theory
of sound to advanced recording techniques, in-
cluding amplifiers, feedback, power supplies,
distortion and noise, attenvators, loudspeaker
systems and every other important audio unit.
Shows why and how audio systems work.

HIGH-QUALITY AUDIO -R
THE AUDIO DATA BOOK

LOUDSPEAKER ENCLOSURES
THE GOLDEN EAR

d Dort
1. A. Hart

Joseph

This is the one and Only library Club plan
devoted exclusively to giving readers all the
answers to attaining top hi-fi performance.
Mass printing and direct distribution methods,
save you 25%-—81.25 on each book.

INC.
154 West 14th Street, New York 11,

GERNSBACK LIBRARY,

the Gernsback
enrcllment

l o: up-lo-date as a8 member o

| Nudio-ien Fideluy Library. Ente
and xend me ihe books

l FREL 1U- clay nmlloﬂlun

| O BASIC AUDIO COURSE $3.75 (Retall value 85.00)

| O MAINTAINING HI-FI EQUIFMENT $3.75 (Retail vatue.
35.00

www americanradiohistorv com

THESE BOOKS SET FOR FUTURE PUBLICATION

Here are some of the titles to be published one-at-a-time at regular intervals of
about four months each in the months ahead. You will automatically receive a
copy of each book for a 10-day FREE inspection as it comes off the press.

EXCLUSIVE MONEY-SAVING SERVICE FOR HI-FI FANS

MAIL THIS NO-RISK COUPON TODAY

my
r book) thl cked below for a

tPlease print)

MAINTAINING HI-FI EQUIPMENT. By Joseph
Marshall — RADIO-ELECTRONICS widely-read
hi-fi authority teaches you the techniques need-
ed to recognize and repair hi-fi troubles. Covers
acoustical and mechanical faults as well as
electronic. A must for the professional hi-fi
man or the audiophile who maintains his own
equipment

* AUDIO HINTS

e CONSTRUCTING AUDIO AMPLIFIERS

¢ LOUDSPEAKERS—AND SPEAKER SYSTEMS
—H. A, Hartley

Enroll in this money-saving Plan now to as-
sure yourself of the satisfaction of receiving
regularly the most interesting and stimulating
hi-fi books published.

106 |

understated ¥ou will bill me It I do not return tm I
bookigy after the 10ulay inspection period.
to accePt at Icast four books,

Dl’nroll me in the Gernsback Audio-Hizh Fhlelll!
Library: bexinning with the next book publishes
send me more information alwut the Gernsback Audlu l
High Fidelity Library.


www.americanradiohistory.com
www.americanradiohistory.com

NOW!

Step ahead faster
as an

INDUSTRIAL
ELECTRONICS
TECHNICIAN

Turn your experience into a
big, new better-paying career!

Day by day industrial plants are adding more
electronic  devices for sorting, counting,
checking almost any control job you ¢an name.
Cash in on industry’s great need for men who
can keep these devices in top working order.
Mzake more money. feel more secure, doing work
that is second nature to you. With what you
already know about electronics you have a long
head start in a field just beginningz to boom.
GET INTO IT RIGHT NOW with the help of

PRACTICAL INDUSTRIAL
ELECTRONICS LIBRARY

No long sessions on math
or theory! These 4 prac-
tical volumes show wyou
how to keep the plant's
eleetronic equipment work-
ing...how to locate and
eorrect tube and circuit Electronic
troubtes ... how to install, trot

service, and maintain even Markux &  Zelufi’s
brand new equipment L G L
without being stumped by les Clrcuits

new circuits,

Hn;m--_\ . & _Fahne
FREE TRIAL—EASY TERMS!

4 wvolumes {1349
L. P12 Nus. e
ute’s Electron-

ies In tndustry

Miller's Mainte-

¥ o
ock s Electron
Tubes in Indus-
try

McGraw-Hill Book Co.

321 W. 4188 St., N.YV.C
Serut e the Practical Industrial Electronics Library I
for 11 day=' examlination on approval. In 10 days [
will setdd $2.50, then $4.00 a month until $22.50
is pald. (A saving of $4.50) under the regulsr Price l

Dept. RE-10
. 38

of 827.00.) Otherwise | will return books postpaid.
(Print) l

r
|

|

|

]

I Name...... - - I
| |
|

|

|

]

(™Y

Address.. ...
cuy ZOnC e SR e |
Company-. I
Position 5 .RE-10 I
For price and terms outside U.$. write I
McGraw-Hill Int'l., N.Y.C.
—_—_———,—eee e e ————

ATTENTION

SERVICE DEALERS

¢ Increase Service Income
e Decrease Operating Cost
. « « SAVE CUSTOMERS

TESTS ond

WITH

T REPAIRS
AMAZING | Ruuvinaror r 'ﬂﬂ!'
LOW COST Testen
PORTABLE

NEW ECONOMY

B CRT 200

SPOTS THE TROUBLE & CORRECTS | T IN A FEW MINUTES

The unique, portable CRT 200
tests and restores emission,
stops leakage, finds and re.
parrs interelement shorts
and open circuits. Life-test
checks gas content and pre-
dicts remaining useful life,
This portable cathode re-
Juvenator tester does the
entire job in a few minutes
right in the home-—without
removing tube from set.

VWAILABLE AT ALL "ALME

RADIO €O.

509 ARCH 5T., DOWNTOWN, PHILA.
Browches: Wesl ond Norihessi Phila.
Comden, M. L« Tremben, N. L = Atbankiz City, M. L
.-:||il.|4u|!'_ Md.

Marristawn, Pa = Wilmisgten, De

Always mention you saw it in

RADIO-ELECTRONICS

When answering ads

The newest hobby under the sun!

BUILD THIS

SOLAR POWERED

and many other sun-powered electronic,
electrical and photometric devices featuring

International Rectifier Corporation SUN BATTERIES!

fveryong — trom the beginner with a basic understanding of electrical work to Ihe experienced pro- W
fessional engineer—can bunid 1his. pockel size portable radio — powered by the sun! No batteries F
not even an OnOtt switch All you need 15 Sunshine* The basis for this radio is the International —
B2M Sun Battery This umil 1§ 2 scentific, accurate, precision-made phatovoltaic instrument that -
dwectly converts bghl into elecincal energy This radio 15 just one of many devices you can buitd
powered by solar energy You have read about this new lield of science. Be among the twst in

his. newess hobby Pul the sun to work for you!

THIS NEW BOOK TELLS YOU ALL ABOUT SUN BATTERIES — PHOTO-
CELLS —AND HOw TO USE THEM Packed with information and
apphcations. this iliustrated book shows wining, diagrams and
plans - every detail necessary lo build many interesting devices.

THIS IS THE FAMOUS B2M SUN BATTERY
YOU'VE READ ABOUT. Widely used i experi-
ments, this unit in bright sunhight (10,000
#t. candies) will delwer 2 millamperes at
250 millivots under optimum conditions, will
last indefindely with proper care. A §250
value for only. . $1.50

o o

$150

- i . "
- |.|l|lll|l_J
Complete plans lor building
FREE this radio At your elec-
trome parts distributor
GET THE B2M SUN BATTERY AND ALL OTHER
COMPONENTS REQUIRED AT LEADING £LEC-
TRONIC PARTS DISTRIBUTORS EVERYWHERE
It your tavorile distibutor doesnt feature

the B2M Sun Batlery send check or money
order to

International Rectilier Corporation
€1 Segunde. Cetitornia

SPECIAL OFFER, The book and the B2M Sun Battery for only $2.85 at your distributor
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PEOPLE {Continued)

tion and sales of all produects, including
Fidelitone phonograph needles, acces-
sories, recording tapes, etc. He will also
continue in his present capacity as vice
president and general manager of Fi-
delitone, Inc., Permo subsidiary.

Personnel Notes

. . . Brantz Mayor, former director of
Olympic Radio and TV, was elected
president of Unitronies Corp., New
York City, which was recently approved
as the new corporate name of Olympic
Radio & TV, Inc. Brantz will coordi-
nate and administer the policies of the
three Unitronic affiliates—Olympic Ra-
dio & TV, David Bogen Co. and Presto
Recording Corp. Morris Soben, presi-
dent of the Olympic Division, was
elected vice president of Unitronies.
Lester Bogen will be president of both
the Bogen and Presto Divisions and a
vice president of the parent company.
l.awrence Le Kashman, who joined
Bogen recently as vice president in
charge of sales, will also function in
the same capacity for the Presto Divi-
sion. George J. Saliba, formerly presi-
dent of Presto, will be a vice president
of Presto.
. . . Martin F. Bennett, director of RCA
regional operations since October, 1954,
was elected vice president—-merchandis-
ing of the company.
.. . Donald H. Stover was appointed
service coordinator of RETMA. He had
been service manager of Sentinel Radio
Corp.
| ... Robert M. Jackson joined CBS-
Hytron, Danvers, Mass., as merchan-
dising coordinator. He comes to the
company from Insuline Corp. of Amer-
ica, where he had been advertising
manager. The company also announced
the appointment of Dr. Hang C, Lin as
senior engineer in charge of the semi-
conductor applications lab. He has had
wide experience in the transistor field.
. . . Hugo Sundberg, vice president of
Oxford Electric Co.., was elected chair-
man of the speaker section of the
RETMA Parts Division.
. . . Fred Rich was appointed sales rep-
resentative for the New York district
sales office of Erie Resistor Corp., Erie,
Pa. He had been in the Sales Service
Department.
. . . Samuel J. McDonald, Northeastern
district manager of distributor sales for
Sylvania Electric Products, was named
Eastern regional manager of distributor
sales of the Electronic Products Sales
Department with headquarters in New
York. Jerome R. Steen was appointed
quality manager—-semiconductors for
Sylvania Electronic Division with head-
quarters in Woburn, Mass., He was
previously manager of quality control
for the Radio & TV Division, Buffalo,
N. Y.
... Maj. Gen. Raymond C. Maude,
former commander of the Air Force
Cambridge Research Center, joined
| Allan B. Du Mont Labs, Clifton, N. J.,
as assistant to Dr. Thomas T. Gold-
i smith, Jr., vice president—government
| and research. END

-

RADIO.ELECTRONICS
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Ecelusive o TERMAL...UNHEARD OF SAVINGS!

ALL

BRAND NEW FACTORY SEALED

v SYLVANIA

TEST EQUIPMENT

ariginal cost,

LIMITED QUANTITIES! ACT NOW!

Radia-TV Service Men — Indusiry — Laboratories
This ks your ence-in-a-litelime appertenily lo acquire
fthe world's fines! fest equipment al a fraclion of s

GUARANTEED Brand mew in original Syivania fachory
waled cortons, complele with dofafled instruction
ibpats, Look al the amaring savings!

Never Before! Never Again! Such SENSATIONAL LOW PRICES!

Type 620 SYLVANIA
TUBE TESTER

|

New. portable tube tester tests all
common recciving tubes, transmit-
ting and industrial tubes, regard-
less of basing — also “600 ma”
series string television tubes. In-
line controls speed cfficiencr.
Reads shorts and leakage directly
in ohms — easy-to-read roll chart
— gas test — ‘easy switching for
all tube bases. Best dollar buy.
Regular Price: $149.50.

Now onLy $8§950

Type 303 SYLVANIA
VTVM POLYMETER

=

The ultimate in its price range —
multi-purpose meter combinin
high accuracy with functional,
smart styling to give “quick read-
ings” under all conditions of am~
bient lighting. Measures AC and
DC volts. and ohms over 6 ranges.
Regular Price: $51.50.

Now onty $3450

Type 405 SYLVANIA
5°° SERVICE
OSCILLOSCOPE
R T

sesbess

The smallest 5”7 ‘scope on the
market . .. and the biggest value.
Identical horizontal and vertical
amplifiers with frequency response
witﬁin 3 db from 2-700KC, 300
Millivolt sensitivity and 2.2 meg.
input impedance.” Lincar sweeps
from 16 to 50 KC. Extremely
stable sync. Regular Price:
£129.50.

Now onLy $§250

Type 301 SYLVANIA
VTVM POLYMETER

Features an inherently stable circuit
from use of 2 Type TN7 tubes in Syl-
vania-patented _circuit. 1 Ma. meter
movement, 6 AC and DC ranges read up
to 1,000 volts and up to 30.000 volts
DC with Sylvania Type 225 Voltage
Multiplier Probe. Resistance measure-
ments to 10,000 meg. True peak-to-
peak readings up to 2,800 volts. 17 meg.
input impedance, Iluminated meter and
screw-on connectors, Shielded AC lead
provides AC measurements from 20
cps. to 20.000 cps. with 2.7 meg. im-
pedance. Measures DC current up to 10
amps. Regular Price: £109.50.

Now onty $§950

erI'IIiﬂﬂ | Radio

85 CORTLANDT STREET, NEW YORK 7, N.Y. = WOrth 4-3311
OCTOBER,

1956

Type 302 SYLVANIA
VIVM
DelUXE POLYMETER

6 AC and DC volt ranges 0-3,
10, 30, 100, 300, 1000. 6 peak-
to-peak volt ranges. 5 RF volt
ranges from 0 to 300. Ma in 6
ranges from 0 to 1000. 0-10 amp.
DC. Ohms in 6 ranges to 1000
meg and db measurements in 6
ranges from —20 db to +61.4 db.
Features new 77 Sylvania meter
movement, patented lincarity cir-
cuit, rf probe, high input imped-
ance, S?li('ld('d gieads. Regular
Price: £129.50.

Now oNLY $8§250

Type 403 SYLVANIA
7' TV SERVICE
OSCILLOSCOPE

High quality 77 instrument with
identical high-gain dc amplifiers
on horizontal and vertical axes,
plus advanced features of higher
priced models of special value for

V service. Type 403 permits dc
siﬁnal level measurements and
|;_ ase relntionsh‘p study. 2 preset

V sweeps. Vertica! sensitivity 10
millivolts per inch rms. Freq. re-
sponse flat to S00 kc within 2 db.
Regular Price: $219.50.

Now onty $}5950

All Items Subject to Prior Sale... FIRST COME...FIRST SERVED! ORDER TODAY!

MAIL ORDERS FILLED .
All Prices F.0.B. New York City.

Please send fuil remittance or 25%
deposit, balance C.0.D.

www americanradiohistorvy com

Type 506 SYLVANIA
COLOR-TY DOT GENERATOR

Extreme sync stability, useful for line
arity adjustments, positive gating cir-
cuit, wide range of dot spacing, practi-
cal dot size, Hard tube sync circuit and
special Sylvania output adapter. Ex-
tremely compact unit. Regular Price:

$129.50. NOW ONLY $69.50
Type 501 SYLVANIA MARKER GENERATOR

Provides 2 separate signals for marking
an oscilloscope trace of response curves.
Accurate trap adjustment, freq. spotting,
band width mcasurement and adjust-
ment. of popular 4.5 me. intercarrier
sound circuits. VFO covers 15 to 240
me. range. Regular Price: $129.50.

NOW ONLY $69.50

Type 600 SYLVANIA
LABORATORY TUBE TESTER

Mutual conductance and emission test.
Conversion transconductance test, Leak~
age test directly in megohms, gas test,
and voltage regulator-thyratron tube
test. Factory correlated readings, illumi-
nated meter, roller chart. Regular Price:

5469.50. NOW ONLY $369.50
Mode! 402 SYLVANIA SYNCHROSCOPE

Continuously variable sweep speed 0.2
us/in. to 800 wus/in. Internal trigger
generator with rep. rate of 500, 1000,
2000, 4000 p.p.s. Positive pulse trigger
output rising to 200 volts peak in 0.3 u
sec. at amplitude of 100 volts for 3 u
sec. Adjustable output trigger delay
from 75 before to 25 u sec. after sweep
start. Fixed sweep trigger delay at.50 v
seC, Regular Price: $706.75.

NOW ONLY $490.00

Model 402A SYLVANIA SYNCHROSCOPE
Identical with model 402 but with an
r-f detector and wide-band amplifier.
Reguler Price: $783.74.

NOW ONLY $540.00
Model 4028 Regular price $896.25.

NOW ONLY $602.00
SYLVANIA CRT,

TESTING ADAPTER ¥ e

Use with any Sylvania tube tester to
check 85% of picture tube troubles
without removing tube. Checks clectro-
magnetically deflected types for emis-
sion, shorts, leakage, and open filaments.

Regular Price: $7.60. Now ONLY $5.95

Type 228 EH

Type 225 SYLVANIA
TV HIGH-VOLTAGE PROBE

In conjunction with S{llv;uia types 301
and 302 polymeters this probe permits
measurement of DC wvoltages up to
30 KV. Regular Price: $12.50.

NOW ONLY $6.95
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JUST OUT!

Drakled

| e RADIO-TELEVISION
TSN ELECTRONIC
Al b cTIONARY

DIEMARLT by Harold P. Manly ANY “99” PARTS
ettt Iactical  detailed YOU NEED—

pep ([cfinitions of com-
mon technical
Hermmwires M words and phrases

L L sed  daily in to-
day’s electronic
world . . . in radio-television manufac-
turing and servicing, broadcasting and
telecasting, all other divisions of the
vast communications industry.

RADIO TRANSMISSION AND RECEPTION e
MONOCHROME AND COLOR TELEVISION ®
TRANSISTORS ® PHOTOELECTRICITY ® AUDIO
SYSTEMS ® HIGH FIDELITY @ ELECTRICITY AND
MAGNETISM

An excellent up-to-the-minute and com-
plete dictionary. Contains 3200 inter-
esting definitions of the technical
words and terms used in all branches
of electronics. Includes all standard and
basic material but emphasis is put on
Television in eolor and black-and-
white, on Hi-Fi systems, on Transistors
and on the more recent aspects of
sound radio. All words, terms and ab-
breviations are conveniently arranged
in one continuous alphabetical order.

You can now replace or add any part

The hundreds of illustrations which to your XCELITE 99-PR nut driver,
were made especially for this beok help screwdriver and reamer roll kit im-
greatly to simplify the definitions. mediately because your supplier has
300 PAGES ® OVER 3200 DEFINITIONS ® 549 this No. 899 Replacement Kit! It has
ILLUSTRATIONS ® 6 x 9 ® CLOTH...... . $4.00 backup stock to supply the hundreds of

thousands of 99" kits now in use. If

Y  F F R E R FE R R T B I '
T you've lost & handle—want that new
g MAIL THIS COUPON TODAY! 3 13" XCELITE 99-39 reamer—need a
1, i ] new plastic roll pocket kit—your dis-
1 9"’5 egltin'or; s;." Ehimg:"b :"" . I h:ibu?or can supply you in a hurry. Ask
[ ] Please send at once Drake’s RADIO- |} L)
1 Ill':ilY,E\ln’lSIONd ELEL;I'RO};IC DICTION- (]

, Jatest edition. Price $4.00. [

1 O Full payment enclosed. [J Ship C.0.D. | xcELlTE' I"conPORAIEn
] ] Dept. J
0 name 1 Orchard Park, N. Y.
1 ]
B ADDRESS. . ... ... ... 1
] 1
I cny STATE 1
L TR R R UE E UE TR P BE O SN SN SR - ‘.

WHAT THE ABC MEANS TO YOU

In every issue of RADIO-ELECTRONICS you see the ABC
< E D *)‘ml!nl heneath our masthead on the contents page.
\ D Pos:ibly. you take it for granted. or mayhe don't even
notice it. But to you it is a symbal of integrity. It
indicates our membership in the Audit Bureau of
Circulations, a non-profit association which sets up
net paid cirenlation standards. and audits and reports
circulation facts, Thus, when we say our current eir-
culation is over 184.000. you know that all these read.
ers buy and pay for ranio-ELECTRONICS each month
cither through subscriptions or at parts jobbers or
newsstands. Readers and advertisers are assured that
all statements are correct and accurate because they
are checked and verified by the ABC.
RADIO-ELECTRONICS salutes the ABC on its
42nd Anniversary. We are proud to be meinbers.

Q

Business

Merchandising and Promotion

Electro-Voice Ine., Buchanan, Mich,,
developed a new point-of-sale display

which enables dealers to demonstrate
the difference between single and multi-
speaker high-fidelity reproduction sys-
tems.

Wen Products Ine., Chicago, designed
a new all-purpose display board on

which its entire power tool line may be

| mounted, including the Quick Hot elee-

tronic soldering gun and the new 3-
inch power drill.

Walsco Electronies Corp., Los An-
geles, is offering service technicians a

AT ;|
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OPPORTUNITY ADLETS

Rates—i5¢ per word (inctuding name, address and
initials) Minimum ad 0 words. Cash must accom.
pany att ads except thole ptaced by accredited agen-
cies, Discount, 10% for 12 consecutive issues. Mia-
teading or obiecllonlhle ads not accepted. Copy for
Dec. issue must reach us before Oct. 15, 1956,

RADIO-ELECTRONICS,
154 West 14 S+, New Yark 11, N, Y,

COMPILETE YOURR HIGH SCIIOOL at home in qulre
time with 54-yvear-old school. Teats turnished. No elaqs
Divloma. Information booklet free. AMERICAN 8¢ IIOOL,
Dept. X790, Drexel at 58th, Chicago 37, 111

THGH-FIDELITY SPEAKERS REPAIRED.

Amgllto
Speaker Service, 70 Vesey Si.. New York v. Y,
RA 7-2380.

teansmitters, receivers, radar, electronic
eauipment. birect from Government. List $1. Hox 1842B8.
Hartford 1. Conn.

OFFICE AUTOMATION: [I'repare for the future with
the ouly home siiwly course Instructing application of
electionic compiters to business elerical oberations. Free
Information. BUSINESS ELECTRONLCS, Programming
Rranch. Itox 3330 Rincon Abnex. San Francisco 19, Calif.

WANTED; Electronics men to aualify for l-,nKlmwran
Degrees by comprehensive examination. No

cellent employment opportunlties waiting. Lll.\M\\l'.LL
INSTITUTE. RE-T, Adams, Mass.

RUSINE ARRDS — Wholesale.  Agents
BB SR, Box 2315 15 86 Lonis 3,

RULE OTHERS WITH THOUGIITS. Incredible DOwer.
tDetails--10¢). DELMAR WISDOM. 846-850 Sunnyside
Ave., Uhicago 40. Il

DlA(,]tA\IS I'OR REPAIRING RADIOS $1.00. Televl-
$2.00. Give Make. Model. Dingram Service. Box

BUY Rurpns

\\'nnted‘

ﬂﬂ RE. Hartford 1. Conn. _
i-revorded Tapes, Jow price recording tape, acees-
., Uatalogue, EFSCO, 270-R Concord Ave., West
pstead. N.Y. . .

TI ISTORIZED F-M KIT $0.95 less transistor.

EKERADIO, 646 North Fair Oaks, 'asader Calif.

TIHREE Experimental Transisors; Four Carbon Micro-
phones; Three 1N24-A Diodes: or Two Ferrite Loopstlcks,
Anv item $1 postpaid. ANl above £3.50. FLECTRONIC
OUTLET. 3-H Wolcott Ave., Lawrenee, Mass

JOIIS GALORE. Electronle Center of US. Ulasalfied ads
Kunday San Francisco FExaminer airmiailed $I. ELLS-
WONTI, Box 6. Ran Mateo. Calit.

TUBES--TV, RADIO, TRANSMITTING, AND SE'P( I
I'URI'OSE TYI'ES H()U(JH'I‘. SOLD AN X-
{CHANGED. 8cnd lle(l.lls to . E. Gensler Wﬂl..\l. 512
Broadway, N.Y. 12, N

ALL MAKES OF ELFE( Tl(l('l\l, INSTRI"MENTS A\[)
TESTING  equipment repaired. Hazelton lnstrument
0., 128 Liberty Street, New Yerk. N.Y.

SKILLFIULLY priuted ~nnlnn<-n builds prestige,

Sam-

ples free. HELLE ¢O., 75 Kast Neel, Madisenville 2,
Ky, B

‘AlR orders prined. Tags, statements. letterhieads.

w, Bamples, prices Free. TTOWDPRINT, 723-R

Eunire. Webster Gtoves, Mo,
COMPLETE Telrvislon Sets $#11.95. JONES TV, 1115
Rambhler. Pottstoun, a.

ORDERS, -1, Tapes, \Wholestle prices, n.llomu-
I\ ARNTAN, 215 Es<t s8th St.. New Vork 28, N.Y

DLAL-A-MATIC
' sg
by

DAY B

adding machine
I'o~tpaill.  M-LIIES,

Adeds (up to 99

).
RBox 6702 (R). Nan

WANTED: AN/ATR 4, other, "Al'l
ARC-T, ARC-3, ART-13, B -34%, ete, Ml
ment, Ficiything 8urplu., Spectal tubes

Lab Quality Fouipment. Meters. Fast Action, Fair Treat-

ment. Top Dollar! Littell. Falrinlls lox 26, bayton 9,
ul iO

JAPAN TRADE INQUIRIES, lioting manufaeiuring ex-
potte I oilay - NIPPPON ANNAL o Ave..
Rov T80, Reattle <h

IPROFESRIONAL ta ()ll r~. Ti 5,
Ditercams, Mos { 1 Li

Fte PARKSH, al Sith, . (M‘l. il

WANT a VERY LOW
» dealer dimon
2 cone, Lo - s
- and priees
New Yok I,

RI'EAKERY
“n i+

Eyak

N,

AN job epportunities. Guaranteed. $1. RATIHE
Box 26131, Los Angeles 26, Calil.
ARN WIHTLE ANLE ! Dieta iete Insfrictlo
Katistartion guatanteed. l!hSl‘u\Il( II ABSOC I.\'l‘ll)\
Sox Gl I, Onmihia. Neh
RELL YOUR WAY TO WEALTI!
Surplis - Militard _and i 1]
MTRN 1:152, .. ARN T . .
L el 1 ¥y
u|lllpl||l-nl cete.! WANTED  Eleetronn Tulws: Iraad-
Imn.mnmlg . receiving .. L Magn
Fotrs L . . miniat . sub-miniatare o
Covte ! CTOI Irrices Pajd! Far Fatrest o
Rell 1o Beal W riu- or phoi s~erlption 1or in E
action. R L. ett, WHR 724 8. Fdrix Drive,
Lo~ Angeles " Calif. Fhots REpunlic 50215, ..,
URestvien 1
MOUNEY <epviving felevi<ion sets whvn u-ime ~pecial
)43 1 Trouble  shoonng  Gester trom ohl
~lart et 12 NTERLINCG, 129 West Long Ave., New

TAI'E RECORDED CODE COURSER.
Free litetuture. TAPEDCOBE, Rox anghorne, a.

KITS. Free Intormatlon,  TRANSIT
N, Boa 13-E3, Alkden Manor, Elmont, N.Y,

Repair Information! Radios—Amplitlers—
recorders $1, Telmislons $1.50. Give make, nimlel, rhass
sl.—Norcleo-1"hilips & Amperex tubes in stockt TV
MILTIE. Box 101EA, lll&.k-nille, N.Y.

Notw cotnparable

TRANSISTOR
ELECTRONIC

DIAGRAMS!
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 Hone's Wiy Usu Should Buy
..at WRL

A Series String
Tube Filament Checker...

by PRECISTOV
Model $S-10

battery powered
_ with standard
| pen- hte cells

has bullt -in
pin-straighteners
for miniature 7
and 9 pin tubes

[ ]
so complete
including
net batteries

~ it QUICK CHECKS...
@ Receiver Tubes* for Filament Continuity
@ TV Picture Tubes for Filament Continuity
® TV and Radio Set Fuse Continuity
@ TV Sets for AC Circuit Continuity
@ Pilot Lamps (bayonets, screw-base types)

*TV, Radio ond Battery Set Types — Octal,
Loctal, Miniature 7-pin ond Noval 2:pin types.

You can order this special instrument directly
from the factory (vse covpon befow) or buy it
trom your favorite radio parts distributor.
fommm————— e — e — e mm— e
PRECISION APPARATUS CO., INC.
70-31 84th Street, Glendale 27, L. 1., N. Y.

Rush the new PRECISION Series String Tube
Filament Checker. | enclose $6.50.

Check O Money Order (]

Nome

Address.——.— S
City____ Zone_ _State_

e e

the NEW

hallicrafters
x-IOI s Look at These Feature Points!

2"53

| Onty®

Equipment.

OFF THE PRESS o
5 poo Bargains far g
GtWRL'S few Glahg

Just 10% Down
Cash Price: $395.00

We Carry the Full Line of Hallicrafter
Send for Complete Info

Please Rush Me:
[ Free Catalog. and info on items checked below:

FIX OLD
RADIOS
IN A
JIFFY!

Fix ‘em
good as new ., . .
without lost time

or
needless testing

Often, It takes more thne than it’s worth to flx _oll
raldios . . . but NOT when you own this 3%-pound. 741
puge RADIO TROUBLEKIIDOTERS HANDROOK! Just
look up tiee ald make and model. Handhook 1ells exaetiy
what i3 like n he wrong - shows exactly how to fia ir.
No owasted time, No nevdless pesting, Gives common trou-
ble svmptoms for over §, old hame regelver models,
auto radios and record cf wers by 202 manufuaeturers.
Includes lundreds of pages of obl tube ami compolicent
data no longer available from any other source.

CUT SERVICE TIME IN HALF!

Even beginners can repair old sets which
might otherwise be thrown away because service
data is lacking! Handbook more than pays for
jtself first time you use it! Covers old sets made
by Airline, Apex, Arvin, Atwater Kent, Belmont,
Rosch, Brunswick, Clarion. Crosley, Emerson,
Fada, G-E. Kolster, Majestic, Mctorela. Philco,
Pilot, RCA, Silvertone. Sparton. Stromberg
and dozens more. The only service guide of its
kind.

10 DAY FREE EXAMINATION

i i

I RINEHART & CO., Inc, Dept. RE-106 |
232 Madison Avenue, New York 14, N Y,

| send RADIO TROURBLESHOOTER'S HANDHOOK for
tO.day examination. if [ decide 1o keep book, [ wil)

| then xend $6.50 plus Pusuw Otherwise
turn Book promptty and owe You Nothing.

I (SAVE! Bend 36.30 with order and we pay
Same L0-day return privilege with moeney reful

w |l Te:
Pmllle

l Name
Adelross

| cuv. zone, sare

OUTSIOE U.$.A.—Price $7.00 cash with order only,
Money back if you return book in 10 days.

—— e e —

20 TEARS *
Nams the Werid Over!

o OMly 0% Duws—irade-ini e
cepted—E-2 Verms—té Oay Trial

A WAL Xmttr, fer evey am
budpel

o Orer 800 recenditioned
electranic item: b 9 iy
mew eampment puirastee

sar Highest trade-ins matehed
oi beat
Prampt, nrunhul service!
Satistac ¢t money bach®
Fall n.

e WRL-manulactured ¢

7 ham bands on large slide rule
nial: special 10 Mc. pasition for
WWY; coverage of most MARS
frequencies

* Dual cenversion receiver with
exclusive Hallicrafters
upper flower Sideband selection
“ Tee-natch filter
% 50:1 tuning knob ratio

5 steps of selectivity trom
500-5,000 cycles

Y¢ {lluminated, dual scale
S-meter, functioning with
AvC off

+ Direct coupled Series noise
limiter for improved operation

+ 14 tubes ptus voitage regulator
and rectifier

NEW FReg 1957 EATN"OG
L {21

& Am
King ;P Yr, exparimenter.

PER MO.

[18X-101 [ Other Halliceafter
Models [ WRL's Xmttr. Series I

www americanradiohistorv com
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FAMOUS DOLLAR BUYS |

5

SOLD ONLY
BY LEKTRON!

FREE! ANY $1 ITEM FREE

WITH EACH

$10 ORDER

PLUS

Free Gift With Every Order!

D m ELECTROLYTICS, FP
twist,

8 to 500 mf to 15 a3
Ibs. Reg. 81

D .0 KPMIS & COILS IF.
Blug-tune d
colln ehulwn ‘25 types. Wt
3 1bs. Reg. $15.
ERIE TRIHHEIS

D (‘eulnlc type.
duals. 8 values.
Reg. 812.

3 GERMANIUM DIODES.
Hughes subminiature,
IN34. INS1. leg. 83.50.

D .l) ‘I’U.Ul.ll CONDENS-
ular makes. 30

1y 00!) to (.3 mf to
rl) V. Wt 2 Ibs. Reg.

D 70 STANDARD KNOES.
dl TV, appliance.
Axstd, colors,

wt. 2

vpen.
hllu-llte &‘ plastic.

.
2
T

O

Wwt. 1 In. Jteg. 85

B-PC, NUTDHIVEH K'T
Plastic  handle: 3718,
1s., 3/ 6. 11/02.

u-el socket
Imule case. Wt
value!

20 AC'DC LINE CORDS
ror clocks, motors. ctc.

w/molded  plugs.
1 Ib Reg. 85,

70 MICA CONDENSEIS

-]
L]
3
25
F°8

wrenches;
1 lb. $3.%

D 20 HI-QUALITY KNOBS.
Hi.Fi. recorder,  instru-
ment tyvpes. Knurled, akirt-
ed. engraved. Brass insert
W Ret Rerews, Wil 12 b
Reg. 87

rect. 3,
;  prong

Singles &
wt. {’a ib. 3

23 TUIE SOCKETS 4,
03 3. 11
ocul-
moldeds.
. too. Wt. 2

Vllnl (um
’el‘l ‘

ibe,

m] G:E PRE.AMP KIT for
magnetic cartridges.

Complete w/(‘hannlu PArts,

diagram. lpn 88G7 0 Rtlc

;xl.?) Wt 1 b

D ‘ﬂ MDLD!D CDONDENS-

001 to u.] mf
up lo IOOOV Brown. black
ceramlc cased. Wt. 1 Ib,
Heg. $8.

THREE LBsS. HARD-

WARE. 2,000 pcs.
Aratd. BCHCWR, nprlnmt.
washers, brackets, <o
Hundreds of itemst ltef. na.
D 15 VOLUME CONTROLS.

10 TYPES, values Lo 0.5
meg. Wwt. 1 1b. 0.

D 00 MlNIATUlE RESIS-

minlature.
tool % & 145 w, ‘Hl values.
Translstor hohbvists, notet
58 ohms to 1.7 megd. Rem.

37.
D 130 RESISTORS! Insu-
iated & uninsulated. 30
\nluos 52 cohins 10 1 Meg..
0 2 wi 5¢%, too. Wt. 1
lh IKE‘H s10.

D AC/DC PANEL
lWITCHES 115V, slide
hJ_lndlna. SPI ) Lu: Terms.

D 1s 0 C QlL FORMS.
Ass hermetic |Il\.
sealed lvpon miniature,
bakelite & [y umpreuned
forms. 20 #styles. Wt. 2 ibs.
Reg. 80

70 TERMINAL S‘l’ll's
& boards. 13 types: | to
20 screw &':’l‘ohhr pta. Wt.

D

D 12 ROTARY
Wide asst. bakelite &
Multiple

SWITCHES.

1 1. Reg. corumic  units. i
Al . . WL, 8.
[] 49, 7oPuLAR suLes, s oo s
b'“""}" o R \"""""" [] 79 RESISTORS. Insulat-
ﬁ{', l-'lu“ :ll“':'"l’;ldll'\’.
17S-FT. HOOKUP WIRE etc. ahms to 10 megs:

) in 2501, rolla: asstd. Ig. & 2wy 16 & SOT.

colure, Cimwalation. stramd: W 1z Ib. Rem. $11

ing. 218 to 24. Wt. 2 lbx.

heg. 83.75 (] :nvsrnl. uamo' "iT.

Parts mountsd. Com-

O 30ad MESISION RESIS: plete w Dre-dritled  cabinet,
TORS, WW & carbofilm.  peymantum diode. Iuﬂp-.llck

30 \nlucu 'nl ohms 10 | (uner, inllruﬂluﬂs

meg. 1k, w. 17 tol.  gh, |teg. $3

‘lll:ll‘ 85, “( Vn . Reg,

i D ‘“*POLY' BOXES.
4 SILICON OI0DES. Auld #iges, clear plas-
Stapdar!  brand  {N21, tic boxes: hinged w «nap

IN23 IN2d, IN10S, ReR. ok, Huindreds of  usesl

88.50 Nets. 82,50,

ALL ABOVE ITEMS ONLY
ONE DOLLAR EACH!

LEKTRON EXCLUSIVE!

TRANSISTOR
»u,;d"‘ 3 IN 1 RADIO KIT
SUN-| PmﬂlED .

CELL-POWERED ¢ DUAL-POWERED
ket radio  kit. HIghly selective, scnsitive,
w/ample volume, sun Battery for dmlizm opera-
tlon (uperates l'ronl 100W  Tamp oo!), Mercury
for nlght operation--outiasts r(-gul-r batteries 5
times! ALL PARTS MOUNTED . . NLY MINUTES TO
ASSEMBLE! No soldefing necded. &
. st lek .

or oop:
.. phone  jacks. switch,
u step-by-step Inllrurllunu.

l'rudri”ed Byrene
minlature “varl.

i $7.88

Ship
SPECIAL! 4x6” SPEAKER WITH BAFFLE
D Hvy dulyom;gnel 3.4 ohm voice coil, 51_19

ad u'u(h ch'eck or MO. lnclud‘e luﬂ‘\’-
cient  postage: excess returned.
HOW TO C.0.0. orders, 25% down. Rated.
ORDER net 30 days, Print name, address
and amount money enclosed in
margin. 10

:r.{z fron .._(;- ecia Af Les

CHELSEA 50, MASS.

Chelsea.

28 GARDENER ST.

Visit our salesroom at 131 Everelt Ave..
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BUSINESS {Coafinved}

new wall chart which lists its entire |

'~ line of phono-recorder replacements.

Check items wanted. Return entire |

JFD Manufacturing Co., Brooklyn,
N. Y., is now shipping its Zip-Kit Ten-
na-Pak in new cartons which double as
a merchandising display.

Sales Statistics

RETMA 1reported the retail sale of
2,868,250 TV sets and 3,391,102 radios
(exclusive of automobile sets) for the
first six months of 1956, compared to
3,202,995 TV sets and 2,429,018 radios
for the same period last year. The as-
sociation also reported the manufac-
turers’ sale of 5,152,743 picture tubes
and 227,656,000 receiving tubes for the
first six months of 1956 compared with
4,914,024 picture tubes and 226,502,000
receiving tubes for the same period in
1955.

4,758,603 transistors were sold by ‘

manufacturers during the first six
months of 1956, according to a report
by RETMA. This compares with 1,-
260,827 for the similar period last year.
New RETMA statistical service on
phonograph sales by manufacturers re-
vealed 975,747 units sold during the
first five months of 1956. This is a pre-
liminary figure subject to revision.

New Plants and Expansions
CBS-Hytron, Danvers, Mass., opened
a new 57,000-square-foot warehouse in
Melrose Park, Il1, to improve service to
Midwestern distributors of its receiving
tubes, TV picture tubes and semi-con-

| duectors.

Erie Resistor Corp., Erie, Pa., is
building a new technical ceramies plant
in State College, Pa.

Triad Transformer Corp., Venice,
Calif., recently opened its third plant.

Shown are Triad executives (from left
to right) Allan E. Whalgren, secre-
tary—treasurer; 0. D. Perry, executive
vice president; Ralph Seiler, industrial
sales manager; L. W. Howard, presi-
dent, and T. P. Walker, vice president,
looking on as Jean Morehead, “Miss
Triad,” cuts the ribbon opening the
new plant.

Sylvania Electric Products opened a
new 87,000-square-foot warehouse and
sales office in Los Angeles. The com-
pany also moved the district sales
group of the Parts Division from Union
City to Teterboro, N. J.

www americanradiohistorv com

C) New
‘heavyweight
champion!

sx 101 $39500 amatewr

Hallicrafters new SX-101 receiver
employs heaviest chassis in industry
...incorporates V.F.0. feature¥...
has 2000° disc logging counter.

It's all amateur—and as rugged as they

come! Hallicrafters presents the complete

answer to ham reception, with every essen-

tial needed for today and for the future.
First—built like a battleship. Bigger.

Heavier. Second—a marve! of stability—the

result of 22 years of experience and develop-

ment. Third—it brings you a long list of new

features:

o Complete coverage of 7 bands—160, 80,
40, 20, 15, 11-10 meters.

o Special 10 mc. pos. for WWYV, plus cover-
age of major MARS frequencies.

o Exclusive Hallicrafters upper/lower side
band selection.

s S-meter functions with A.V.C. off.

o Tee-notch filter.

o *Local oscillator output available for use
in heterodyne V.F.O.

PLUS: Band in use individually illuminated
..built-in crystal calibrator...antenna

trimmer...dual conversion...full gear drive

from tuning knob to gang condensers... five

steps of selectivity from 500-5000 cycles...

sensitivity—Iless than 1 microvolt on all

bands...direct coupled series noiselimiter...

50 to 1 tuning knob ratio...and many more.

For full specifications see it at your Radio

Parts Supplier today!

NEW

FROM

hallicrafters

CHICABO 29, ILLINOIS

WHERE THE BEST IDFAS IN
COMMUNICATIONS ARE BORN

EXPORT SALES: Philips Export Co..
" 100 East 42nd Street, New York 17, New York

RADIO-ELECTRONICS
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BUSINESS (Continued)

Littelfuse, Inc, Des Plaines, Il is
expanding its present factory and main
oftice in that city. Thomas M. Blake
(left), Littelfuse president, and Jack
D. Hughes, executive vice president, are
shown looking at plans.

Inc.

Electric
new 35.000-square-foot
Irvington, N, J.

Weston Electrical Instrument Corp.

Tung-Sol. acquired a

warehouse in

opened a new branch sales office and
warehouse in Los Angeles.

Federal Telecommunication Labera-
tories, Nutley. N. J., plans expansion
including the erection of a new build-
ing in the San Fernando Valley, Calif,,
and 2 new laboratory and office build-
ing in Nutley, N, J.

Mergers and Acquisitions

Amphenol Eleetronics Corp., Chicago,
purchased the assets of Exact Metal
Specialties Co., Chicago screw machine
firm.

Utrad Corp., Huntington, Ind., was
established as a new manufacturing
firm to continue the operation of the
Transformer Division of Utah Radio
Products. Personnel is essentially the
same as the former Utah Transformer
operation, and Utrad has purchased all
the machinery, equipment, engineering
data, ete. from Utah.

Federal Telephone & Radio Co., Clif-
ton, N. J., acquired certain assets of a
subsidiary of Electronies Specialty Co.,
Los Angeles, including a line of high-
quality precision electronic instru-
ments. The operation will be merged
with Federal’s Instrument Division in
Clifton, N. J.

Business Briefs

. Cornell-Dubtilier, South Plainfield,
N. J., recently awarded Allied Radio
Corp., Chicago, a plaque for handling

Octave Blake

line for
(right), president of Cornell-Dubilier,
made presentation to A. D. Davis, pres-

its 35 years.

ident of Allied. END
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more
Cannon lines
now available
at jobbers
shelves!

3

Write for ICC
and RIC catalogs TOOAY!

Twenty pages of
nformation on 14
different lines of
Cannon connectors,
including list prices
on more than 850
individual items.
130 illustrations.
Audio, military, general induslrial,
Get your copies. .. NOW!

X (‘\“‘4
ﬂll‘;

When you write for our catalogs. ..

CANNONIPINGS!

DYNAMIC MUTUAL
CONDUCTANCE

Tube Tester

Handy Size Portable

e« Populat—Accurate—Dependable.
Large 5 easy-to-read meter.
Accurately tests tubes in
micromhos.

Bullt-in 20,000 ohms per volt DC
multimeter measures capacitance,
inductance, volts, current and
decibels.

Write for technical details

THE HICKOK ELECTRICAL INSTRUMENT CO.

10531 Dupont Ave., Cleveland, O.

www americanradiohistorv com

AN3108B Plug  AN3102A receptacle

‘AN" (Air Force-Navy) Series Connectors

Proved in military service. World-wide
standard. Lightweight. Uniform in
quality. Interchangeable inserts.

Threaded coupling nut. Rapid
and easy disconnect. Cable
clamps and other
accessories

K-21C Plug  K-32S receptacle

Lannon “'K" Series
All-purpose . .. Adapted to a variety of
general electrical and efectronic
applications. Special Acme thread.

Rugged. 220 contact layouts

EVENELIEN

Please refer to this magazine or Dept. 144

£

t
COMPLETE

CANNON ELECTRIC COMPANY
3203 Humboldt $t., Los Angeles 31, California

Factories in Los Angelrs; East Maven; Toronto,
Canada; London, England. Regrescentatives and
distributors in all principal cities.

SWER RADIO
.QUESTIONS

tRAD
SSERVICE LIBRARY

P~ HERE IS LATE INFORMATION IN A

|HANDY FORM FOR TELEVISION AND RADIO

REPAIRMEN, SERVICEMENAND STUDENTS
AUDELS T.v. RADIO
SERVICE LIBRARY-—
Highly Endorsed — Over 1500
Pages—1048 Illustrations &
Diagrams. 1001 Important
Facts & Figures on Modern
Television. Kadio, Electronic
Devices at your finger ends.

INCLUDES TRANSISTORS
& Transistor Circuits, Record
Changers, Rectifiers. P A,
Systems, Tape Recorders, Pho-
nograph Pick-ups, F.M., Auto
Radio: Radio Compass, Short
Wave, Radar, ete.

ASK TO SEE IT!

IT WILL PAY TO KNOW —
The Basie Principles—Con-
struction — Installation —Oper-
ation—Repairs—TroubleShoot-
ing. Shows How to get Sharp,
Clear T.V. Pictures, Install
Aerials—How to Test. Ex-
plains Color Systems. Methods
of Conversion, Terms, etc. In-
cludes Ultra High Frequency
—Valuable for Quick Ready
Reference and Home Study.

Get this Information

2 VOLUMES for Yourself.

7 DAY TEST—PAY ONLY $1 A Month
g seeneeeee-MAIL ORDER:----soee=ame

AUDEL Puhlushers 49 W.23 St..N.Y.I0,N.Y.
Ml AUDELS T. s:nvu:: LIBRARY {2 Volumes) $6

n 7d free lfl. ) will rermit $1 In 7 days and
Sl monl‘lv untit $6 is p-ld Olhcr\wlie 1 will return them.

Name —_ —_— —

Address - -
Occupation p—

d Empioved by_ = LC
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<« the ORIGINAL

e $1450

% ) Dlr.4Ne!

v TC-1C. Neot appear-
ing, best for tubes, Space inside cover
for mirror. Max. cap. 262 tubes. New
longer, thinner size 21x15x8 in.

the
_ CARRY-ALL

51450

Dir. Net

TC-4. Break-away design gives quick
access. Takes tubes ar tools easily.
Max, cap. 262 tubes. Size 21x15x8 in.

‘ the ADD-A-CADDY
- AC-1. Snaps firmly on

v bottom of either TC.1C

or TC-4. Gives 46%
more space, ideal for
tools. All hardware included.
Size 21xBxé6% in.

«

$540

Dir. Net

% the JUNIOR
5950
Dir. Net
TC.2A. Same popu-
lar features as TC-4

only 25 a5 big. Ideal for quick trips.
15%x12%x8 in.

ASK YOUR PARTS DISTRIBUTOR

*Tube Caddy is the Reg. TM of Argos
Praducts Co. . . . originotors and
Largest Manufacturer of Tybe Carry-
ing Cases for the Electronic Technition

PRODUCTS Lf COMPANY
GENOA., ILLINOIS

technical T
Laterature

v

MAGNETIC TAPES
Physical and magnetic properties of
12 Scotch brand muagnetic tapes and
films are covered in a new 12-page
technical data booklet. It covers such

| physical properties as backing thick-

| page folder.

ness, ultimate tensile strength, yield
strength, elongation at break, residual
elongation, tear and impact strength
and coefticient of expansion. Magnetic
properties include coercivity, reten-
tivity, coating thickness, erasure char-
acteristics, bias current requirements,
relative low-frequency output and rela-
tive hirh- and low-frequency sensitivity.
Minnesota Mining & Manufacturing
Co., Dept. A6-114, St. Paul, Minn.

MAGNETIC TAPE RECORDERS

Twenty-one models of the Magneloop
series of variable- and fixed-speed
continuous-loop magnetic tape record-
ers—reproducers are described in a 4-
Recording characteristics
are tabulated. Nine variable-speed
Magneloops, single-, dual- and triple-
channel recorders, reproducers or re-
corder—reproducers are described. Spe-
cialized uses applications are suggested.
Complete technical specifications and
recommended accessories, as well as
direct factory prices, are furnished on
all units.

Amplifier Corp. of America,
Droadway, New York: 13, N. Y.

3298

TUBE DATA

Dulletin PA-5 otfers reference data
for CBS transmitting and special-
purpose tubes. Conveniently indexed,
the catalog includes data for small
transmitting pentodes, triodes and rec-
tiflers, guseous voltage regulators and
reference tubes and special receiving
and military tubes.

Hulletin PA-2, third edition of CBS
Reference Guide for Television Picture
Tubes, is an up-to-date revision. It
provides pertinent data for 258 mag-
netically deflected picture tubes, regard-
less of make. As an additional aid to
the TV service technician, bold-face
print indicates the differences among
similar tube types.

Advertising Service
Hytron, Salem, Mass.

ELECTRONICS HANDBOOK

Allied’s new 64-page Electronics Data
Hancthool: consists of a carefully select-
ed collection of the most-often needed
formulas and data in radio and indus-
trial electronies. Formulas include those
for basic civeuit analysis, transmission-
line caleulations, meter calculations,

Dept., CBS-

www americanradiohistorvy com

PROFIT BY THE 3 R's

—_—
’ ’ 4
rJ rya: e

new
L replacement
|5 cartridges

Profit by the multi-million dollar phono-
graph replacement business.

Use a Ronette cartridge for all phono-
graphs—regardiess of make or model.

Ronette high compliance, low intermod-
ulation distortion and full frequency
response is your assurance of a grati-
fied customer. And the new universal
mounting bracket makes installation
quick and easy.

Available in high or low output, turn-
over or single stylus models.

Diamond styli
available for all cartridges.

See your parts distributor or write for
bulletin entitled, "“Phono Servicing is a
Big Business'' and the name and
address of the Ronette distributor
nearest you.

ACOUSTICAL CORP.

135 Front St., New York 5, N. Y.
BOwling Green 9-0380

RADIO-ELECTRONICS
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TECHNICAL LITERATURE (Continued) |

etc. Included are up-to-date RETMA
and military specifications for resistors
and capacitors, coil-winding and wire-
gauge data, metric relationships, tables
for directly interchangeable radio and
TV picture tubes, interchangeable bat-
teries, decimal equivalents, trigonomet-
ric functions, etc., and a 3-page explana-
tion of the use of logarithms. Additional
data cover attenuator networks, mini-
mum loss pads, mixers, decibels wvs.
voltage, current and power ratios, and
complete details on using the RETMA
80.7-volt system of speaker hookup,

Allied Radio Corp., 100 No. Western
Ave., Chicago s0, Ill., 35c¢.

RECEIVER KIT

Lafayette has put out a large folder
on the four-transistor superheterodyne
receiver Kit KT-94. It contains a large
schematic and pictorial diagram, plus
complete wiring instructions illustrated
with five line drawings. The leaflet also
describes the two-transistor audio out-
put speaker Kit KAT-96, intended to
make the KT-94 a loudspeaker set.

Lafayette Radio, 165-08 Liberty Ave.,
Jamaica 33, N. Y.

ANTENNAS

Catalog 21 deseribes antennas, an-
tenna systems and coaxial transmission
lines in 100 pages, well illustrated with
photos, drawings and charts as well
as graphs.

Andrew Corp., 363 E. 75 St., Chi-
cago 19, Il END |

=pn TV AIDS
DeRO rrorirs

MORE FOR YOUR MONEY

Personna-Tone EXTENSION SPEAKER

High-quality sound for chair.side —
TV listening. ix6 spcaker, Selec- == =
tor switeh and volume controls for
TV set. Personna-Tone or both
speakers, Wood veneer caha-sg gs
net. Complete with cable. 0

List

Dual-Tone YOLUME CONTROL

Fﬁ.ﬁ For auto radio sound extension.

Two volume controls —
i e

speaker adjusts to any level inde-

all cars

One rejuvenator repiaces all!  Model :
Ru- S5—universal 6.wire for use on all

All Purpose DeRO-JUYENATOR f"‘-r@

scries or paratlel filament TV sets, both '-

elcttros.:anc and elﬁclrnmuoneﬂ‘c. Re. |

stores brilliance and contrast to -

pix tube ss-gs H\\
List il

Look for This!
Dynamic
COUNTER
DISPLAY

14RO quallly parts e
packaged {or eany I-I-.;
tttication. Look far the
DeRO traulemark an all
television  accessorbes

Where Quality Counts—Buy DeRO!

AT ALL LEADING DISTRIBUTORS!

ICENER—DEALERS! WRITE FOR DETAILE

D-RO ELECTRONICS
e 134 HASSAU ROAD

ROOSEIVELT & LONG ISLAWND & M. Y.

ne
for each speaker. Volume of cither
pendently. Amaple cable lnrsa gs

List

Brand

low-cost

guide to practical

TRANSISTOR TECHNIQUES

Transistor Tech-
niques—Gernsback
Library Book No.
61, 96 pages $1.50

154 West 1dth Straaet,

Now at  last, the transistor  boeok
you've been  waiting for. A come
plete. law.cost handbonk on haw to
ime  transistors. Compiled  especially
fur the practical service 1echnician
aml experimenter! Keeps theory and
wath 1 an abselute minimun bu
gives you hundreds of practical hints
o haw e pur teansistars o work
fur you ta achicse s«uccess in cone
strueting muodern, miniatucized elece
trmic  enquipment. Cover<  westing,
perfurmance, measorements and alsa
has individual chapters on comsiruct-
ing  oxcillaturs,  triggers,  transistor
transformers, anto light ciemtenl, and
a transisturized  griger cuaunter. An
ideal guile fur the edern experi-
menter,  stslent,  and  electranics
techniciau,

Probes. No. S4 $2.50

ard cover o Hard cover ed. $4.60

Servu:mg Record Changers Radip-Control Handbook.

nara e q 23.80 e 33 iSaing

ar over ¢d., .

K £ N The Oscilloscope. NO. 52 52 2s
Maintaining Hi-Fi Equisment,

NO. 88 $2.90 Hard cover ed. -54.60

a'd cover ed $5.00

Transic*ors—Theory and PractiCe.
No, 31 .$2.00

The V.T.V.M. No. 57 $2.50
uavd cover od. $4.60 'rv I!rpan Techniques.
High-Fidelity Circuit Design. S0 $1.%0
ot :““', COEED) L O s nadlo & TV Test tnstruments,
Sweep and Marker Generators, ‘$1.%0
No. S8 .$2. uluh rmrllty——l‘lellqn connrucuen
Mard cover ed. 54, oo Measurements. No. $1.50

GEHNSBACK LI‘BRA RY, INC.

Another book to
increase your
transistor
knowledge!

TRANSISTORS -~ Theory and
Practice. Gernshack Library Book
Na. 51. 149 pades. $2.00.
Ruti~ P, Turtier'< practioal hook
remain. the ~vlmlurd popular tren
~ on transhators for teehniclans
sind experimenters and encineers,
¥ a really thoronkh  wrusp of
alnd whiy tansistors work get
1 catmpanion book.

THE COMPLETE GERNSBACK LIBRARY—PAPER-COVERED EDITIONS

Iauc Audio Course- No. 66 52 75

Radio & TV Hints. No. 47...%1.00

Tolevu ion Tethnotel
48 ...%1.%0

Rldlo Tnsbo Fundamer\talt

.$1.00

lallc Ragio Course No ae
hard cover $2.2%

Model Control By Radio.
No. 43

$1.00
Hiqh-Fidelity Tochniqun.
No. 5100
Pvl-:llr.al Disc Recording.
39 e .75

Mew Yoark 17, M. Y.

[139 4 O8 O«

145 146 147 [ 48
% S0 O5! 52
—151 (54 55 []56
£ 0% 359 06l

Hard cover editions
By mail only

|

|

|
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Enclosed is my remittance of $. !

Please send me the books checlled posfpald.
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Street . ., ,
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- POCKET SIZE

Rejuva-Gheck

TESTS « REPAIRS

REJUYENATES
ALL PICTURE TUBES
right on the job!

B
everything the big instru- < NO
ments do and then some! 5 MONEY
IEH cathode emission. ¢

Indicates Ieakage between E FREE
elements. Estimates re- § “——=
maining useful life of CRT. ¢ 10-DAY
by removing < SERVICE
cathode surface contam- 3 TEST
ination. Clears inter-ele- ¢

ment shorts and leakage. ¢ TRY
[N ond gives ¢ BEFORE
new life to weak, dim tubes ¢ YOU
by restoring emission. s BUY
Simple and easy-to-use! ¢

Mail Cl:Il.IF-E-I'I Maw! Ma Gh?igdfinn!

+ CENTURY ELECTRONICS CO., Ilnc.
t 111 Roosevelt Ave., Dept. RE-10 ’
! Mineola, N. Y. :
8 OK, rush REJUVYA.-CHECK for FREE 10 day o
§ use on my toughest service calls, After 10 days,
8 | will send $7.95 plus postal charges or return
b it without obligation, H
h '
EName — H
§ ]
YAddress !
H '
'Ci'Y State :

SAVE POSTAL CHARGES! Enclose $7.95 witha
Dcnupon and we pay all postal charges. Sarne:
H No RISK relund privilege. H

Si vous lisez le franqais
technique, vous devez lire

ELECTRONIQUE
INDUSTRIELLE
la grande revue frangaise

dc technique moderne
Specimen gratuit sur demande

EDITIONS RADIO

9, rue Jacob — Paris 6° — France
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[ 4
uturamic

famous for

VOLTMETER
PROBES

which save you

continues
development
of service

TIME SAVERS

it will

PYRL I B Y A1
\ 'l,

Lléﬁt en

your work
ASK TO SEE ONE

N J
uturamic
2500 W. 23rd S4.

Chicage 8, I, Cliffside 4-7345
156

TECHNICIANS

Broaden the seope
of your career with Bendix Radio!

GQ* ® Professional status
® The prestige of representing
.H-\ese B]G the leader in its field.

ADVANTAGESI ® Top salaries

® Liberal fleld allowances

If you have 5 or more years of electronies experience, you
benefit many ways as a Bendix Radio Field Engineer.
You will receive full pay while you go to our company-
sponsored school in Baltimore. Then, you will be
given a key assignment in the United States
or overseas with responsibility of

maintaining search and surveil-
lance radar equipment made
by Bendix Radio.

Write,
call or wire
EMPLOYMENT
SUPERVISOR Dept. V

“Bendj¥
“Radlo

DIVISION OF BENDIX AVIATION CORP
Towson 4, Maryland
{Phone YAlley 3.2200)

MAKE SURE . .. you get EVERY ISSUE of
RADIO-ELECTRONICS

subscribe now and save!
One year $3.50 Two years $6.00 Three years $8.00
Canada same as U.S. Extra postage per year:
Pan-America, 50¢; all other foreign, $1.00

\ Slandard Line —
AN Hollow Shafts

Deluxe Line —
Color-Keyed

{nsulated Hollow Shafts

«» =2 lines of
ALL HOLLOW SHAFT

nut drivers by

All VACO Nut Drivers B Now you can gect #oliow shaji nur drivers at
NOW Hollow Entire Shaft S . L . .

Length. A Size For p economy prices with VACO'S standard line...or
Every Need! P color-keyed, insulated hollow shafts with VACO'S

. i @ deluxe line. Both have extra hard long wearing sockerts
From 5/32%, X .
\ W and both are unconditionally guaranteed.
7 Displayed on the VACO Vari-Board at your jobber

o ‘\:}: VACO PRODUCTS C0. 317 East Ontario St, Chicage 11, ill.
. Thru V/2° In Conada: Atlas Radia Corp., Toronto 10

RADIO.ELECTRONICS
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STAN-BURN
APARAEE

! CATHODE RAY TUBE SPECIALS j

] ONE YEAR GUARANTEE (]
STAN. AN -

i.c Type BURN | G.E.  Type BURN |
3!3 25 10BP$ $10.20 | $31.25. 17GP4 $20.75

I 18,00 10FP4 13.00 | 32,25 (19AP1A 22.50.
16.25. 12LP{A 13.95 | 2790 20CP4 18.95

' 12QP4 10.50 | 33.00 21AP4 22.25 |
28.95 12UP3 1450 | 272.40 Z21EP4 20.15

I 18.15 NCP4 13.40 33.25 21 MPJ 23.50 '
1SDPY 14.50 | 90.75 21AP4 49.00

I 31.25 16AP1A 18.50 DUMONT TUBES l
26.25 I16KPY 15.75 | 12QP4A $23.75
I 3125 I6GPY 18.50 | 15DP4 26.55
29.00 16LPY 15.25 | IGDPIA . 31.00

l 29.00 IGWPY 15.25 | 16FP4 . 26.00 |
22.50 . 17BP4 15.75 | 1I7KP4 .. 5.00

l 28.15.. 17CP4 19.50 | 19AP1A/B 33.25 l
21IKP4 50

0§ STAN-BURN CRTTUBES RCALICENSED-MFD BY lINCOLN 1

PRICES SUBJECT TO CHANGE WITHOUT NOTIGE

$20 WORTM OF ELECTRONIC PARTS IN GRAB.BAG
consisting of; Porcelain sockets. coils. speaker, transs
formers, regulurs, condenurl ctc
ONLY .$1.98 (plus S0c Postage)

TAPE RECORDERS—Famous Brand 1
SPECIAL SPECIAL
1i~t Pr, 3249013169 o0

21,05 $79.95
5 sassf

Lant I'r 100, 29,00
rite for <°mplc!e illustrated d(-til s,
ANTENNA ACCESSORIES l
P.BO0 JFD DOUBLE '*¥'" ant.. bux of 10...ca. $1.39
FLASH DOUBLE *'V'‘ lightning arrcat., I
hox of 12 ca. 2.09
55 MIL 300 OHM WIRE—I 000 ¥ 8.95
B0 MIL 300 OHM WIRE- — 1100 F 12.49
100 MIL 300 OHM WIRE— {0 13.99

KITS We stack the following manufacturers
* complete line of kits—3See reference pades,
EICO see pades 30.32 ARKAY see page 135
QUALITY . see page 159 PRECISE  see page (31
AN doniestie orders will be shipped orepaid for p
limited time. Send us your list, Order by Manufac-
turer and Model Number of item,

e )
TRANS-ATOMIC Transistos Radio=—KIT 36.95, WIRED $7.95
SENSIPHONE EARPHONES Single $1.50; Double $2.50
GERMANIUM DIOOE Loopstick Radio Kit. S S

AM-FM-SW AUTO RADIO

Drift  Free FM—World's Finest—Becker LeMans For
LS RUTTON— 9,95, For =[GNAL SEEKEE
$239.9% I £ *l'}Aklll \vllll GRILLE and
AvtoaaTiC FLE Ny installa l
Lwn tur 4l curs,

VM 4 SPEED HI.FiI CHANGER—Model 1210 Wl!hl
Ronette, Sonotone or Astatic flip-over cartridge. $22.95

RC456 4-spced Collaro. Brand- .-$29.9% l
45.RPM SPINDLE . .

WEBSTER _ Model 14D—3-SPEED Automatic with
l Ronette, Sonotone or Astat ic n-p .gver car- l
triduc FEE .522.49

I MonancH 3 SPEED AUTO. INTERWMIX
CHANGER with crystal cartridge.
ls:une with British variable reluctance
45 RPM SPINDLE
TU-8 MONARCH 3 Spced MOTOR &
TURNTASLE UNIT ileas ariml...
| 3 sPEED FORTABLE RECOAD PLAVER with MONAnRcH ||
CHANGER_Ronette cartridge—Portable Two Tone Cars
I tying Case. $32.9% I

PEERLESS PORTABLE BATTERY OPE.ATED RADIO—

$ 4.93

Colors:—Green, White Red nr TUBE
PORY ... ... .81 95 Iel: batteries
I BATTERY KIT for abov N ..$ 2.00
JEWEL—Model 5200—5 TUI!
AC DC RADIO. .. SIZ 50 |
] RECORDING TAPE—i10p Juality 1200 Feot Famous |
branel €9 ea. G to 11 $1.59

ox ED—I In SH=—%1
ca.

l 12 or morc $1.4
HALLICRAFTERS TV
' 17" Partable TV... ... Dealers net !Io:l 95
Model 17TS7OOM—Table Model—Dealers net. .s
Model 21S480M—-Table Model—Dealers net. .. 129 4'
SETCHELL.CARLSON 17" PORTABLE TV. -$110.95

HI-FI PACKAGE DEAL

JENSEN kUl SPEAKER. \Ill\ ARC || AUTO.
NGIR wiili GE RI'N-05 PAKEI
F.N(.l ('l\l RE 1n HLOND or \Il}llv)ﬁ ANY \\(N)D l\htﬂfy

! . L $9 9
2135 00 Value fur Only

or your cholee of similnr unit- at rclall\e pmlun!!e
Brice. Wrlte fur price

In- ludon

ttins

Books

COLOR TELEVISION (SIMPLIFIED
THEORY AND SERVICE TECI-
NIQUES). Electronic Education Unit,
I’hilco Corp., hiladelphia, I’a. 8Y; x 11
inches, paper bound 151 pages, $3.50
(prepublication, afterward $3).

Edited by Donald G. I’ink, this book
covers color television theory, trans-
mission, reception, installation and serv-
icing. The initial chapters are a review

DEALERS: write for low cost prices and catalogs
| ©9n,;58 modely _MALLICRAFTERS, SUPERIOR. Na. |
TIONAL, PRECISION, HICKOCK. TECHMASTER,

I G E_, wEsTINGNOUsE TUNG-SOL, MAJESTIC, I

NO RKAY KITS, DELCO. GEN. MOTORS.
_Address all_inquicies to ‘Dept. RE-10.

= COMPLETE HIGH FIDELITY DEPARTMEN‘I SEND I.IS
'VOUR LIST FOR LOWEST QUOTATIONS on any iTem |

and oMers, Dur export de-
attention to exn-ditnng

: 1
mumm:‘ 3. We are I
|

utors for Moton all Delco
Radio parts in stoc

v A eamplete line of nooulu makes of

Also many other

Balance €,0.D.

2095 or i
F.0.B.. NEW YORK Warehou
® Write for our fatest price lll! and

order $5.00.
Catalog RE-10.

RADID ond
ELECTROMNICS CO

H'ELYN 18, W. 1.

STAN-BURN

(OMEY ISLAND AVE, =

OCTOBER, 1956

of black-and-white television and a
thorough discussion of the fundamen-
tals of color. The characteristics of
color are illustrated with colored draw-
ings. A section is devoted to transmis-
sion and reception methods and stand-
ards, again using color illustrations, in-
cluding waveform diagrams of the
color video signal as well as rela-
tionships of R—Y and B-Y signals. The
fourth section discusses color television
circuits thoroughly and the fifth the
construction and function of the color
TV picture tube. Tube and receiver ad-
justments are discussed in the sixth
section, with numerous illustrations in
color regarding proper purity, converg-
ence and other setup procedures. One
chapter is devoted to receiver align-
ment and another to servicing proce-
dures with color bar patterns illustrat-
ing various defects. The final chapter
covers the installation of a color re-
ceiver, including antenna and transmis-
sion-line factors.

No complete receiver schematic is in-
cluded, though a block diagram of
typical Philco color television receiver
is shown and a number of schematics
covering various sections of receivers
are included. Of the 288 illustrations
used, over 100 are in color.

The book is well organized and the
| explanation clear and to the point.
Numerous waveform drawings scat-
tered throughout the book illustrate the
text, and scope pattern photos in the
servicing section will also be found use-
ful —WM

SERVICING COLOR TELEVISION
RECEIVERS (The 21CT660U series),
prepared by Commercial Sc-r\'ice. RCA
Service Co., Inc.,, Camden 8, N. J. 815
x 11 inches, 91 pages (paper bound).
$1.

One of a series being published by
RCA on the technical features of their
color television receivers, this latest is-
sue discusses the installation and serv-
icing of the RCA 21CT660U color tele-
vision receivers. The booklet is not a
general textbook on servicing but is in-
tended solely as a guide for servicing

| that series of color receivers,

www americanradiohistorv com

| fec tro

Overlooking
25%

of the profitable
radio repair
buginese 7

Electro

MODEL D-612T
DC POWER SUPPLY

lets you service

TRANSISTOR
AUTO RADIOS

(services §/12V
tube-vibrator radios, too)
% 1 out of 4 radios is an auto set

An Electro exclusive

FOR PEECES AND DATA SEND COUFDNR TORATI

621 Conoda: ATLAS RADIO LTD., Toronto

! 1
1 Electro Products Laboratories 1
| 4501-P Ravenswood Ave., Chicago 40, lll. 1
! [}
: Rush descriptive ond technical dote on MODEL :
1 D-812T Power Supply for Tronsistor Auto )
) Rodios. H
: Firm nome_ :
| : Add ':
]
: City Zona—Stote :
1 1
[} [}

| e rmm e r e s rr e e — e
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your present

speaker

ina

NOL

‘\

_,..

¥
A

CAN GIVE YO%J
10x THE EFFICIENCY

2x the dispersion!
2 more octaves bass!
Flatter response — Less distortion!
Unexcelled transient response!§ #

———

.

——

IN EASY-TO-ASSEMBLE

KITS

Hardwood exteriors - capable
af fine furniture finish -
from S18.680 to 57 net.

Alsa sssembled models fram 52670 1o 5174

Your Dealer ar Write:

KARLSON ASSOCIATES INC.

Dept. RE
1610 Neck Rd. Bkiyn. 29, N.Y.

158

CRYSTAL CONTROLLED
CONVERTERS
POLICE « FIRE « COMMERCIAL

i ¥ Precision—Stability
»” Sensitivity
+* Easy Installation

$32.50

s A compact converter supplied with commercial tol-
erance crystals, self contained automatic noise lim-
iter. Also maodels with squelch. ldeal for mobile or
home use.

TUNERS

Enjoy FM Programs
While You Drive.

® FM BROADCAST
+ 30-50 MC
e 108-176 MC

from $22.50
WRITE FOR LITERATURE

KUHMN ELECTRONICS
20 GLENWOOD CINCINNATI 17, OHIO

Read RADIO-ELECTRONICS
Every Month

Subscription Rates
One Year $3.00 Two Years $6.00
Three Years $8.00

154 WEST 14TH ST.
NEW YORK 11, N. Y,

BOOKS

As with previous publications of this
type, the book is thorough and ex-
plicit in detailing installation, adjust-
ment and repair techniques as applied
to the particular receiver discussed, as
well as giving trouble localization
procedures and repair techniques.

The initial section illustrates the rec-
ommended test equipment and also de-
tails the usefulness of such items as a
degaussing coil, kinescope-controlled
grid switch box and the use of exten-
sion cables for operating the receivers
with the chassis removed from the cabi-
net. A section is devoted to field serv-
icing problems and another section is
devoted to shop procedures.

Servicing of printed circuits is also
included, with a number of illustrations
localizing various sections of the print-
ed-circuit board.

Scattered throughout the books are
numerous oscilloscope pattern photo-
graphs to aid in adjusting the receiver
properly. Bar patterns illustrate proper
control adjustments.

The booklet contains two complete
schematics, one for the early-produc-
tion receivers and another for the late
models. Four pages of circuit modifica-
tion are also shown.

For the technician expecting to serv-
ice the 21CT660U series of RCA receiv-
ers, this work will be an invaluable aid
with respect to the practical factors of
installation and maintenance.—MM

(Continved)

A SUPER MAGNET — AT A SU PER SAVING'
5 LBS. EASILY. Through a special purs
chase we are able to offer these Super
magnets at this amazing low price.
A limited quantity only.
first served. Order several today. Low
price includes keeper. Measures 13 x

LIFTS MORE THAN 20 TIMES ITS
OWN WEIGHT.
Now for a limited time only—you can
buy this Little Giant magnet, the most
powerful ever made, at a sensational
bargain! The low, low price of $1.50 is
less than 50% of what you'd usually 1",
pay for this type mognet. Experi-
menters and hobbyists will find hun-
dreds of uses for this powerful 4 oz.
Alnico permonent magnet. CAN LIFT

Item No. 8&
Special Bargain Price
(Shp. Ches. 10e)

(Regularly priced at $3.50)

First come

$1.50

6-VOLT BATTERY, SOLDERING IRON AND WELDER

V.S, Army release. Mew. Quar.
anteed. Can be used to avider
or weld when connected to any
8v Storage batte The high
intensity arc crea ed between
the metal to be soldered and
the carbon electrode (carbons
supplied free with iron) can
be used to heat tin or alumi.
num solder. light brazing and
spot welding, melting metals.
etec, (ncludes 2 carbons, 3
htavy duty spring clips, 2
pieces S ft, heavy duty wire
cable. (Battery not included,) 00 T0

ideal for use where curr:nl is DOO WATTS

ibs

not available. ShiP. wt.
$1.95

APPﬂOl

AMAZING BLACK LIGHT
250-watt ul-
tra-violet
light source.
Makes fluor-
escent  artj-
cles alow in

S a the dark

T | its any

| L — IFlmo locl\e‘t

or  experi-

_ﬁ\‘l{‘)lr menting, entertaining, unusual
Tz tighting effects.

= ITEM NO. 87
Ship. wt. 2 Ibs. $2.45
{P. P. & HdI9. Chgs. 3%¢)

(P.P. & Hdlg, Chgs. SOc)

ITEM NO. 126
WATTHOUR METER

UNUSUAL BuY

Leading makes—recondition-
ed. [deal for trailer parks.
100-110 volts, 60 cycles, 2-
wire A.C. 5 amp. Heavy metal
case Bl4” x 6%~ x §”. Easy
to install. Ship. wt. |14 Ibs.

ITEM NO._ 33
NOW ONLY Mtso
(P.P. & Hdlg. Chos. $1.23)

250 POWER TELESCOPE LENS KIT

Make your own high powered & ft. telescope!
Kit contains 2” diam., 75" focal length, ground
and polished objective lens

and necessary eye pieces.

Magnifies 50x to 250x. Full

instructions. L ‘\,
ITEM NO. 123

{She. Chas. 10c) 52'95
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HUDSON SPECIALTIES CO.
25 West Broadway, Oept. RE 10-54
New York 7, N. Y,

T am enclosing full remittance for items clrcled
below, (Be sure to Include shipping charges.)

OR, my deposit of 8 .. ShIP halance C.0.D.

MINIMUM C.0.D, OROER $35.00.

|

|

|

|

|

|
€.0.D. ORDERS ACCEPTED OHLY WIYN 20% DE- l
POSIT. INCLUDE SHIPPING CHARG I
|

!

I

I

|

I

|

[ 13 87 33 1264 123

Name
Please Print Clearly

Adiiress
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BOOKS (Continved)

DRAKE'S RADIO-TELEVISION
ELECTRONIC DICTIONARY, by Har-
old . Manly. Frederick J. Drake & Co.,
9 So. Clinton St., Chicago, III. 5 x
814 inches, pages not numbered. $4.

The author, well known to readers of
this magazine for his articles simpli-
fying electronic pxoblems has for many
years been presenting in clear language
things which some writers occasionally
make appear very difficult. This is
exactly the gualification needed by the
compiler of a dictionary.

Not only are the definitions clear,
but confusion has been avoided by
keeping to the definitions that would be
expected by a practical technician be-
low the engineer level. Thus eollector
refers only to one of the elements of a
transistor, and there is no reference to
an element of that name in certain spe-
cialized tube types. Manly has also re-
sisted the temptation to drag in the
cathode surface of a tube under emitter,
confining that term also to the one the
technician would be likely to be looking
for—one of the other elements of the
transistor.

The dictionary is well illustrated
with drawings and diagrams. Some of
the perspective drawings appear to
have been lifted from an older book
(possibly the old Electrical and Radio
Dictionary, of which is is said to be a
revision). The schematics, on the other
hand, appear thoreughly up to date.

TV TROUBLE TRACER, 1956 edition,
by H. G. Cisin. Harry G. Clsm, .\magan-
sett, N. Y. 45 pages, 50c.

Aimed frankly at the “tube puller”
or semiskilled technician making house
calls, this book is a combination tube-
lecation guide and list of common
troubles. Some 40 common troubles are
illustrated, with such cures as would
be attempted on a house call. Tube
locations of most of the 1955-56 TV
models are supplied. OQutstanding fea-
ture of the book is the function indica-
tion. Each tube carries—as well as its
type designation—a letter indicating
its function as it affects the screen or
speaker. Thus an intercarrier
is marked PS (picture-sound). Others
are marked B (bright area), V (ver-
tical movement), etc. This type of
information rather than listing the
formal funetions of the tubes may well
be more valuable to the not-too-advanced
technician on a house call.—FS

ADMIRAL TV TUBE LOCATION
GUIDES (Trouble-indicating), by H. G.
Cisin, Harry G. Cisin, Amagansett,
N. Y. 48 pages, $1.

A compilation of the same nature as
the one above, containing tube-location
guides for Admiral sets from 1948 to
1956, with tubes marked according to
their obvious effect on the program.
A condensed “Guide to TV Troubles”
occupies five pages. Twenty-five symp-
toms are illustrated, with instructions
as to what tubes to replace to cure
them. END

OCTOBER, 19586

if tube |

HI-FI AMP. KIT
Complete 6 tube-10 watt

HI-FI AM-FM TUNER KIT
Advanced 7 tube CirCuit
plus Rectifier for full
sensitivity and selectiv-

I
i
|
|
|
amplifier. Push-pull |
beam power output, |
built-in pre-amp. 5 posi-
tion selzctor switch, 3 |
position record equaliza- |
tion, LP, RIAA, Eur. Re- |
sponse i3 db. 20-20,000
¢ps. Output 10 watts at |
less than 2% IM. Low {
noise level and harmonic '

distortion. $26.50

Every kit complete with
28 page fully illusirated |
instruction and assembly l
monual. Cover ond legs
opticnal.

il;‘; Distortion less than
1%. Sensitivity is 5 uv
for 30 db quieting on
FM, 25 uv AM. Armstrong
FM Circuit with limiter,
Foster-Seeley Discrimi-
nator. 20-20,000 cps re-
sponse. Full AFC control
— no drift. Easy assem-

bly. $28.95

Write for FREE catolog
ond naome of nearest
dealer carrying these re-
A morkoble unirs
Add 10 percent for new federal tax

QUALITY-ELECTRONMNICS

319 Church 5% Dept EID Me rk 13 M. Y.

TRANSISTOR
TESTER

KIT-TRONICS TT-2 NEW KIT
CALIBRATED
SCALES
on Full 4%"

2% Meter
CURRENT

GAIN
Alpha 0.50-0.99
Beta 0-100
Beta 0-300
LEAKAGE 1o

PRECISION
1% Components
SELF-

CALIBRATING
MEASURES
NPN AND PNP
Transistors &
Crystal Diodes

e noe

lettered and finished. Dial let-

Panel punched,
tered, Easy to follow,
Use and Jw
manual.
Kit Only $39.95 Post Paid in USA
Factory Wired and Tested $49.95

Order Direct from Factory
“"Quality Electronic Equipment in Kit Ferm**

KIT-TRONICS

2315 Hendela Dr. NE
Albuquerque, New Mexico

step-by-step instructions.
ory completely covered in [7.page

NOW! Test Condensers
and Selenium

Rectifiers
IN THE SET!

Check Capacitors

UNDER WORKING CONDITIONS!

with thousands already in use. 15 a4 New and lm-
l'"“"’ compact checker that does a giant job to
ROVE ym{ time and money i tests Selenlum Rectifiersl

e CAPACITEST,

at 150
will not i
Avold cal use CAP. Accurately
Rhorted, or |ntermuu-nt c-g.n'unrn und lonk\ ¢ lartrol
ct

Voits, the approximate working volt

JAS The Barjay Co.

145 West 40

It checks condensers

in radlos or TV sets.

ive lhll iype of eheclt llm.'e !he applied volmze‘il; 2()' Volts or lees.
qu .

yite
Com : x 2" lightwelght, far bench or tool Kit.

Repair more sets in less time!
Examine this NEW handbook FREE!

HERE 1T 18!
to-follow

» » the newest. mnst complete, easy
television servicing  guide ever published!
Following the same clear
approack that made the
author's **Elements of Radlo’™
& 1.000.0(0-copy best-seller.
this  brand-new  book glves
you everything you need to
know to make extra money
fixing bhoth  black-and-white
and color TV xets. Ju<t niad-
ter the first few chapters of
this book and you are ready
for business—

Elements of

TV SERVICING

by Abrahom Marcus (co-author of famous best-
seller, **Elements of Radio’’') and Samuel Gendler

® Reveals for the first time all details, theory and serv-
ieing procedures for the RCA 28-tube color Televicion
receiver. the CHR Columbia Madel 205 color set. and
the Motorola 19-inch color receiver.

e Analyzes and illustrates —so you can aetually see what
to ¢do mape TV defects than any arther baok. and
provides complete, step-by-step procedure for correet
ing earh one

® flves you tested maonex-making tips and time-saving
methods far profitable TV repair and »ervicing.

PARTIAL CONTENTS:
stall and adjust a new recelver
antenna and how to erect It
actual photos of defeets) and how to copreet them.
servicing set-up for hench servicing -the heater cirenlt
and low-voltage power supply--the horizamial sweep and
high-veltace vections- vertical sweep section —sytichroniza-
tion seetion- alignment—etc., ete.  Color television—
practical color television recelvers —eolar tube adjustinent

troulile-shooting the cotor televislon -eeciver —ete., ete
USE IT FREE FOR 10 DAYS! et this ereat new
how to-do-it TV RKervieing book today, Just mail coupon
helow for 10 day Frec-Exammllwn Copy of CElrments
of Television Servicing.”

[ = =—=—-—=MAIL COUPON NOWI-————-l

INC., Dept. $744-M1 I
Englewood Clisfs, N. J,
for 10 DAYS' FREE TRIAL. *‘Elements of
Televicion Servieing.'™ Within 10 days, 1 wlll elther
=ened 6.095 plus postage, or return the book and owe
nothing.

Field servicing how ta in-

how to choose the proper
100 commaon defects (with
Bench

PRENTICE.HALL,

Kond me.

AQATCRB. ..ttt srrereerrerrarrenene
ony .....Zone. State
SAVE! Send 86. n:s wllh this coupon and we will pav

|
|
|
|
l Name
|
|
[
[
|

postage.  Same return privibege: refund guaranteed,

The BIG November issue of
RADIO-ELECTRONICS
Reserve yours now!

On Sale Oct. 25

1PACIT
Quickly, Accurately
checks.

PAPER, MICA, CERAMIC
CAPACITORS
ELECTROLYTICS
SELENIUM RECTIFIERS
CONTINUITY

AC/DC YOLTAGES

New
Capacitest
Series 2

[ ]
L]
L
L]
[ ]

10 dady money
back guarantee

FLASHBULBS
postpaid, net,
95 Complete, ready

lof oaeut«m
For & lmited thme
FRE only, Set of :en( Iuadl
Free with each CAPA
Meters CITEST. Order r!u-;d from man

A KIT
ufacturer — lnc
.0,

shows open,

Street Mew York |

www americanradiohistorvy com
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f HQ for ¢

T

® Brand

@ No rebrands

he 5 TOP QUALITY brands of

UBES

AT SENSIBLE PRICES!
@ Individually bored @ First quality only

New @ 90-DAY RETMA guarantee
@ No private brands @ No rejects

TRANSMITTING TUBE SPEC!ALS
(mranad New S3urplu

nEns $ 3.30 :oaﬂ.. 10. so 15:0 3.0
. 80 00 ‘A 1624 1.2%

CL 10.90 355A 12.00 1828 T
2.00,357A 13.00 2050 1.0

9 75 403A 1.3 051 R

3.325 4028 2.73|5517 1.1

9.95/404A 12,3 38 2.8

.70/ 418A 29.00|3836A X

2.73 /4168 39.00 5882 1.0

19.73 417A 2.73 5643 .0

35.00 4174 /5842 [ 648 .

13 90 12.90 5651 1.

130/ e430TH .. 45.00 3854 i

5.00 KU-810 3.50 /5656 a_h

) 5o|wusum |s870 1.0¢

.40 90.00 5873 [

4,30 nL": «.. 13.00 8878 14

‘ 40 2.73| 5687 ¥
20!7 11 91 a.Ta
3 .8 92 B0
3. 0[ 7.8 93 . Th
30.00 3.8 O3IWA AW
16.30 ‘1!01’!. 0.1 18 T

30.2 R 19 T

3s 2.94|8728 4.7

2.40 3726 e

8.00|8744 13

1.%0| 3749 1.3

(5763 1.3

2.8% 3612 N .o

.50 3814 A

2.50 SE40 >

2.00 LATY 4

i.00 =mmi ¥

.aE 3804 AX890

1.0 i18.00
1.2 5910 A%
STR|5918 .20
S.00 Wipl ER 1]

= ANTQ . 1.2% ll.ll L1 -]
¥cS0/32KV 8.90 1.33 Hikn/3C43 §.00
HK8O 1,38 123.00 | nia8 .55
RKES 7.40 2.00 B181 . 70.00
HYEG® .50 1.50 | Aimy 50
AKR72 or 73 .35 i.88 mapl ... 5.00
rias s.00 152 Rias 18,00
VXR-130 1.7 .33 B8 .80
718 90 -3% =moos b ]
§o3A 1-1’% .38 | norn Wi
s . LT-2-1 A5

son 2,75 93BA e = =L SBa
*2307TL 14,00 | 45| ae0l 138
K283 .00 | - 1% - L
aL299 2 po 07 1 _.onasoe A

304 TH cbuou L 2.08|*(SURPLUS)

and many o!hqlrl over 1000 types In stock! WRITE'

safety

breakage, Disti

able today. Min

prices,

Lafco Gt
Large Q@ SU.
WHITE G

color,
Same  high
prices. Specify

2 color cartons
TUBE
glossy
holds 10 Mini.

White

cd in 91088y red and black. The
most distinctive tube carton avail-

of any on¢ size. Write for case lot

SIZE FOR FUBE
Mlnlalu".- .AU‘. ete...
BSNY. etc

1B3, o
4G, etc.

LOSSY BDK!S
Completely blank,
Otherwise same as above,
Qualily,  same

dering, When color is not stated.

-mclu-r hoids 10 *'GT'’* cartons.
PER

2 COLOR TUBE CARTONS

Keeps your tube stock neat,
partition

New
, prevents tube
nctivety lithograph-

imum quantity: 100

otc

No printing or

low
'WHITE' when or.
will be shipped.
STACKERS

only. Ministacker
tube cartons: *‘GT*

EACH

Gr

1 l/:e

SAVE on STACKERS. Either size only $1. 2% per 100
r $10.00 per case of 1,000

. F.0.B.. New York!

immediate del:

‘Fransformeo

NEW RECTIFIER TRANSFORMERS
1 Amp,

DIRECTRON SELENIUM RECTIFIERS

Full Wave Bridge Type
Max 18VAC 38 VAC sS4 vaAC 72 VAC 130 VAL
Amps.  14vDC 28 vDC 42 VDOC S6 vDC 100 VDC
1 $3.35 %2.30 $3.70 $4.m0 $7.40
.00 2.7% .30 5y 9 1%
2,3 .m0 4.10 s$.75 7,03 12.70
& 3.50 .40 11.28 14 33 21 7@
E .95 7.70 12.78 17 e 29 /5
10 5.65 11.38 19.40 24.E0 41.35
1z Tz0 14.25 22.00 23,74 43 AT
24 15.08 25.0s 37.25% a8.75 AT
24 1a.35 28.7% 44.50 $7.65 B1.00
Complcte line of new rectifier transformers, chokes
and hiter capacitors in stock at all times, May be
ordered at same time as selenium rectifiers above for

very. Write for complete piice List

We build other Selenium Rectifiers

r$ and Chokes ta your specifications

512 Broad

, S

160

T
Conhnuoul Ratings 2 Amps % E TE
PRI: 115V. 60 cycles input 4 Amos =Ty
sEC: 9. 12. 18, 24 and 36 12 Amps. 16.m5
wiity Amps 35 am
NEW RECTIFIER CHOKES

Continuous Ratin:

i Amp H 1. S ohm $ 485
T Amps. ahm LB
d Amps .s ohm T
13 AmpPs, ahm 1405
24 Amps - 025 ohm 2@ un

FILTER CAPACITORS

Capac w, voltage Each
Aoo MFD (in cans. on octa)

bascs| v, 31 0o
300 MFO v 188
300 WrFrD v RE
1000 WED v W5
100 BED v (T
F MFD V i 6
Gi00 MFD X &o
WRITE FOR ''BARRY'S GREEN SHEET" FREE!

TERMS: 250, deposit with order, nalnnc- c 0.D

All merchandise guaranteed. F.0.8. N.Y
ELECTRONICS
CORP.

way, Dept. RE, N.Y. 12, N.Y.
Call Us Day or Night
24-Hour Phone Service

Phone: WAlker 5-7000

ADVERTISING INDEX

Radio-Electronics does not assume responsibility for any errors appearing in the index below.

Aerovox Corp. ..
Alliance Manufa .
Allied Radio Corp....... 9-94

Almo Radio Co.. 148
Amphenol Electronics Corp.. 132
Argos Products Co.... 154
Arkay Radio Kits Inc.. 135
Audel Publishers......... 153
B & K Manufacturing Co... 4, 108
Barjay Co. ....ccoveee. ..189
Barry Electronies . ..160
Bell Telephone Labs .21
Bendix Radio ... .. 156
Blonder-Tongue Labs. . . 96
British Industries Corp.. 145
Brooks Radio & Television Corp .136-137
Burstein Applebee Co.........o. 133
CBS-Hytron ...
Cabinart ...

Cannon Eleetric Co.....
Capitol Radio Engineering Institute.
Centralab Division of Globe Union..
Central Technical Institute.... ...
Century Flectronics
Cisin (H.G.Y ... ...
Cleveland Inshtute of Radio Electronics 11
Colordaptor 127
Columbia Record Club ...

Cornell Dubilier ...
Coyne Electrical School..

DeRo Electronies
DeVry Technical Institute.
Drake (Frederick J.) & Co
Dressner ...
Dynamic Electronics ..

Editions Radio ... ...
Fditors & Engineers.
Electro Products Labs..
Eleetro-Voice, Inc....

Inside Back Cover
Electronic lnstrument Co. (EICO) 30-31, 32

Electronics Measurement Corp
Electronic Publishing Co., Inc.
Elgin National Watch Co..
E-Z Hook Test Products

Fenton Co. . 128
Futuramic ... 156
Garfield (Oliver) Co. ... 144
General Industries Co. 8

Gernsback Library Inc..

Hallicrafters Co.

Hawkins (P. E.) Co...
Heath (Co. .
Hickek Electrical lnqtrumont Co
Hi-Lo TV Antenna Corp...
Hudson Specialties Co.

Hughes Research & Development Labs. 164
Hunter Tool Co. 126
Hycon Manufacturing Co.. - 125
Indiana Technical College . ... ... 133
Instructograph Co. 140
{nternational Rusiness Machines 143
International Rectifier Corpo.............. . 148
Jensen Industries ...145
Jerrold Electronics (‘mp. . oo 9T
Jones & Laughlin Steel Corp................... 85
Karlson Associates. Inec.....cciiivee. . IB8

Kay Townes Antenna Co.....
Kit-Ttonies ...ooeeeeee,
Kuhn Electronics Products... ...

LMB .. -
Lafavette Radio
Lektron Specialties ...

Maemillan Co. ... e
Mallory (P. RY & Co...
McGraw-Hill Book Co......
Merit Coil & Trunsformer

BRANCH ADVERTISING OFFJCES: (ilcako:
flarker and Associates, B0 Squth New Hamdshiire.
Aswociates. 582 Market St.. Tel. tisrfield 1-2481.

FOREIGN AGENTS: Great Britain: Atlas I'ubll.slnm!2 '""é Distributing Co..

MetGill's Ageney. Melbonrne,  France: Bremtano's, Paris

143 TToward St

Tel. DUnkihk 7-

Miller (Gustave) .. .
Moss Electronies Distribu

National Radio Institute...
National Schoels ... ..
Newark Electric Co.. .
North Anerican l’hllhps (‘o., nca.....

Ohmite Manufacturing Co...
Opportunity Adlets
Oxford Electric

Pentron Corp. ..
Perma-Power Co.
Phaostron Instrument & Electronic Co.124
Pilot Radio Corp............ .1

Precise Development (‘orp. .
Precision Apparatus Co., Inc..
Prentice-Hall, Inc. ........

Progressive Edu Kits Inc.
Pyramid Electric Co

Quality Electronics

R-Columbia Products Co
Radiart Corp. ...

RCA Components Div
RCA Institutes, Inc...
RCA Service Co..

RCA Test qupment Div.
RCA Tube Div...........
Radio Receptor Inc.
Radio-Television Training Association.. 25
Raytheon Manufacturmg‘ Co....... O 27
Remington Rand Univac...
Rinehart Books Inc..
Rockbar Corp. ... ..
Ronette Acoustical Corp ........................... 154

Sams, (Howard W.) & Co., Inc..... .15, 105
Saunders Electronics Correspondence
School e
Scott (Hermon Hosmer)
Service Instruments Co..
Shure Brothers Inc...
Sonotone Corp.
Sound Mart Unlimited ..
South River Metal Products Co
Sprague Products Co..... .
Stan-Burn Radio & FElectronics
Supreme Publications.............
Sylvania Electric Products, Ine..

Tenna Manufacturing Co
Terminal Radio
Thorens ...
Trio \lanufucturlng (o . .
Triplett Electrical Instrument Co.

Inside Front Cover

Tung-Sol Electrie Coo e 12
University Loudspeakers ... 18
Vaco Produets (oo 1566
Volpar ... e e -
Wen Products Co. I .10
Weston Electrical Instrumen Cor' ....... 142

Winegard Co. B
World Radio LabS....oeerioes 151

Xcelite Inc.

SCHOOL DIRECTORY PAGE 16]

American College of Engineering
Baltimore Technienl Institute
Candler Systemm Co.

Capitol Radio Engineering Institute
Grantham School

Indiana Technical College
Indianapolis Electronic School
Milwiiukee School of Engineering
RCA Institutes, Inc.

Tri-State College

Valparaiso Technical Institute
Wayxne School, Inec.

Western Television Institute

Los Angeles: Ralbiv W.

Tl Rowers 1ark 4-80u0,
$ Raipihr W. Narker and

22N, an Francisco:

Australia:
Brissels,

Lid.. London F.¢. 4

elgium: Anee of Messageries de la resse.

Holtand: Trileetron-1leenistede,  Greece: International Itook & News Agebev. Athiens.  Se. Africas Cenral News
Agency. 1ad., Jolinnnespurg, Capetawn. Durhan. Natal: Universal Baok Agenes, dolanneshurg, Mld_dle East: Steinmatz
Middle East .\gcnq-. erusalent.. India: Broadway News Centre. Duadlar, ltumhm £14. Pakistan: "aradixe Book Stall,
Karachi 3.
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SCHOOL DIRECTORY

ELECTRONIC TECHNICIANS

ARE IN DEMAND
TRAINED MEN ARE NEEDED

NOW! In just 18 months,
you can complete Electronic
Technicians trauining to enter
this ever-growing industry.
Day or evening classes. Op-
purtunity for employment in

Korean Veternns. Terms heginning .Jan., April,
July, September. Write for Catalog 111 TODAY.

INDIANAPOLIS ELECTRONIC SCHOOL
312 E. Washington S¢. Indi polis 4, Indi

ENGINEERING o7
B.S. DEGREE i
IN 27 MOS. LA

Prepare for unlim-
itedl  opportunlties
In electrontes! .8,
degfee in 27 mo.
Intensive, speclalized eourses.  Math, electrival ensineer-
ik, TV, advanced radia theory & desigin. Motdein 1abs,
low rate. Karn board, Als0 Acronautical. Chemical, Civil.

loeal industry. Approved for |

i

w5 HIGH SCHOOL o

No classes to attend. Easy spare-time train-
ing covers big choice of subjects. Friendly
instructors; standard texts. Full eredit for
previous schooling. Diploma awarded.
Write now for FREE catalog!

WAYNE SCHOOL Cataleg HKE-8
2527 Shetfield Ave., Chicago 14, lliinois

RCA INSTITUTES, INC.

A service of Radio Corporation of America
= 350 West 4th St.. New York 14, N, Y
OFFERS COURSES IN
ALL TECHNICAL PHASES OF
RADIO, TELEVISION, ELECTRONICS
Approved for Veterans
Write Dept. RE-56 for Catalog

Elcetrical. Mechanleal Endlneelring . I. i. Enter
September, December  March, June. (atalog.

INDIANA TECHNICAL COLLEGE
1510 E. Washington Bivd., Fort Wayne 2, Indiana

TOP-FLIGHT
ELECTRONICS

Train tor tech. rep., ficld engineer,
electronie sbeclallst iy tiwiles, com-
puters, radar, automation, radio. col
pr-TV. Basic and advanced theory
and lahoratory. Mathematies. Major
fiims seleet our  graduates, Dormi
tories-campus. 21 months” program,
ikh school grad. or equivalent. G, I
approved.  Start  Jan.,  April,  July,
Hept, Write for catalog

YALPARAISO TECHNICAL INSTITUTE
Dept. €

Valparaiso. Indiana

RADIO-TV ELECTRONICS

CRED graduates in blg demand, ECTD-
Aceredited Technical Institute Carrieula.
New elusses start monthlv, Free placement
serviee 1or drads, Collses! Radio Engineer-
Ing, Droadeast or TV Endlneering: rvesi-
dent ctndhe leading 1o “"Associare in Ap-
plicd  Relence™  degree.  Write lop  free
Reasldlente Selwo! catalox.  Approved for
VETerRNs,

RADIO ENGINEERING INSTITUTE

CAPITOL
Dept. RE, 3224 — 16th St., N. w., Washington 10, D, C.

Be a “‘kev'* man. Lesrn how to send and
Teceive messages In code telexraph
and radio. Com ¢ of
men for jobs g . ine
teresting work. Learn at suome quickly
through famous Cendier System. Qual.
for _Amateur or

Commercisl Ll
¢énae. Write for FREE ROOK.

CANDLER SYSTEM CO.
Dent. 3+t Box 8. Denver 1,Colo. ,U.S. A

H

wanted career men

Train for a carver instead of a job.

Demand for our graduates cxceeds supply.

Efective placement. Modest costs. Small

classes, W’cll-eﬁmppedlabs. Beautiful campus.
Approved for Vets. Enter Sept., Jan., March, June.
BACH. SCI. DEGREE IN 27 MONTHS
Complete Radio Eng. courses . . . TV,
FM. Electronics.
Aero. Fng. 3G-month B.S. in Bus. Adm. (Gen.
Bus.. Accg., Motor Transport Mgt.) , . . capahle

UHF,

students faster. Prep courses. Write Jean
McCarsby, Director of Admissions,” for
catalog and '"Your Career in Engineer-
ing & Commerce.”’

0 TRI-STATE COLLEGE

PREPARE FOR A GOOD JOB!
BROADCAST ENGINEER
ELECTRONICS

RADIO SERVICING

|: Television Servicing

(Approved for Veterans)
BUILDING AIRCONDITIONED
SEND FOR FREE LITERATURE

BALTIMORE TECHNICAL INSTITUTE
1425 EUTAW PLACE. BALTIMORE 17, MD,

Get Your F,C.C. LICENSE Quickty!

Guaraniegd preparation, In s MINIMUM OF TIME, for
F.C.C. commercial urc-rumr examinations. Our highly
specla ized training is avallable by correspondence or
0 residont claswes In
ANHINGTON, D.C. and HOLLYWOOD, CALIF,
Wrie {or our free bookiet with complete details.

GRANTHAM School of Electronics

Desk 4-E, 1505 N. Western Ave.
Hollywood 27, Calif,

ENGINEERING DEGREES

(Under and Postgraduate)
E.E. Major in Electronics,

Earned Through Home Study.
AMERICAN COLLEGE OF ENGINEERING
Residential Courses also Avoilable
Box 2''724{M), HOLLYWOOD 27, CALIF.

Also Mech., Civil, Elec., Chem., |

LE

RN TV SERVICING
UHF—COLOR—VHF

Master the latest, up.to-the-minute
TV and Coler TV developments,
You cay Earn to $5,000-$10,000 a year in TV serv-
icing after a few short months. Education or age
is no barrier. Find out how you can EARN
WHILE YOU LEARN in our big Shops and Lab-
oratorics. You work with the ?.mn squipment.
Waste 10 time with Non-Essentials, Math or De-
sign_Theory. Complete information in our new
FREE Eooklet. Address Dept. E-956. Approved

for veterans. Free Placement Service.

WESTERN TELEVISION INSTITUTE
341 W. 18¢h St Los Angeles, Calif.

Dept. E-10.58 -
Mai) me information obout training.
MName ...

Address

T
ks 24106 College Avenue, Angola, Indi

OCTOBER, 195&

www americanradiohistorv com

Your choice of school
ts highly important
to your career in

- INDUSTRIAL

1 ELECTRONICS
':-""!"?

% RADIO-
"y TELEVISION

ELECTRONICS
} COMMUNICATIONS
—

Become an

ELECTRICAL
ENGINEER
or an

ENGINEERING
TECHNICIAN
at

MSOE » Milwaukee

Choose from courses in:

ELECTRICAL ENGINEERING

Bachelor of Science degr_ee in
36 months. Communications
option (radio-tv) Power option.

ENGINEERING TECHNICIAN
Assoc. in Applied Science degree
— 18 months.

Electronics Communications
Electrical Power.

MSOE — located in Milwaukee,
one of America’s largest indus-
trial centers — is a national
leader in electroniecs instruction
— with complete facilities,
including the latest laboratory
equipment, visual aid theater,
amateur radio transmitter —
offers 93 subjects in electrical
engineering, electronics, radio,
television, electrical power,

and electricity.

Advisory committee of lead-
ing industrialists. Courses
approved for veterans. Over
650,000 former students.
Excellent placement record.

TERMS OPEN JANUARY,
APRIL, JULY, SEPTEMBER
Choose wisely — your

future depends on it. Write
for more information todayi

MILWAUKEE

SCHOOL OF ENGINEERING

Dept. RE-1056, 1025 N. Miiwoukee Sireet
Mitwoukee 1, Wisconsin

Send FREE career booklet.
I am interested in

(Name of course)

Name. Age
Address
City. Zone State

If veteran, give discharge date

O N RS ——

ms-37

161
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[ONAL IN COMPLETELY WIRED

I-AFAYE TTE SENSM\J ALUES! o, LESS than tﬁg‘rjgﬁg ‘of KITS!

E— |
LAFAYETTE SIGNAL GENERATOR NEW POCKET ac.pc vom MULTITESTER

2,000 ohm Per volt S5en

NEVER BEFORE HAS A COMPLETELY WIRED AND TESTED vily on both BC ang ac
INSTRUMENT OF SUCH ACCURACY AND QUALITY 180 va 3”7 meTeR
. BEEN OFFERED AT SUCH A PRICE! 1% PRECISION
¢ FREQUENCY 120 KC TO 260 MC RESISTORS
® 120 KC TO 130 MC ON FUNDAMENTALS SILVER CONTACT

o [ABORATORY ACCURACY AND QUALITY SELECTOR Swircy

A completely wired and tested instrument not to be confused

with units sold in kit form at almost the same price, but with FULL
2 a quality and accuracy of instruments 3 to 4 times its price. SCALE RANGES
ol Six overlapping ranges generate signals of 120KC — 320KC. BC Voirs: 0.10; 0.5
2 320KC—1000KC, tMC—3.2MC—115C, 11MC—38MC and 500: 0.100¢ voIr Q; 0«
A 37MC=1305C all on fundamentals with calibrated harmonjes Yolts: 0.10; 0 ’g‘u — AC
g% = = < from 120MC to 260MC. Selector switch gives instant choice 0-1000 Volrs—p 0-300;
of ranges. Switch gives choice of internal modulation of 400 500 we °"d_5c Current;
22 50 CPS or use of any external source at other frequencies, For Resistance: o lox°° ma -
el audio testing the 400 cycle signal can be used separately. = Declbetsr 7 0-1 Meg
Outputs are unmodulated RF, modulated RF and 400 CPS audio. KRF ouiput is in excess of 100,000 +20 1o 34 20 1o +22;
microvolts and jucks are provided for choice of either high or low RF output. Stability is insured 0.775 v} S db (0 db —
by special circuit design. llus a fine rdjustment RF control. AF output is 2.3 volts, AF input is 4 mmid + —Capacity: 250
d pointer are protected by transparent © .2 mtd—.005 mfd

volts across 1 megohm. Large clear 5 Inch etched dial plate an y e te T mid
plastic bezel, Common AF terminals for EXT-MOD input and INT-AF for audio tests efiminate need 0-10: —Outpyt Ranges:
for speciai AF output tonnectors. Malnchinc engraved panel lettering. Handsnme gray metal case with = 0-50; 0.500; 0.1000

carrying handle. Measures 632" x 10" x 412", Comes complete with pair of leads. AC line cord

and plug. Operates on 106-125V 60-60 cycle AC. Shpg. wt., 8 lbs.
LAFAYETTE L5G-10 SIGNAL GENERATOR .. 22.50

8.9

Best Buy in i
¥ in America! A very accurate and Sensitive VOM

This Multitester is A Com

high : Lomplete inst A
Ew‘ B ol o Do SIS 160 mTonimn e *l5b) it
Precision resistors. v o - Single selector switch, 1 oo
accuraey and ruggednesn o CALUres extreme versatility
® With metal botte ess. In atiractive plastic: frome Ly
COMPLETELY WIRED AND TESTED ::llny;eg,;:“' 'equi':':méﬁ"ﬁiﬁf"}% ‘;,")d shnclgl:\},'ﬁ,’.‘s“ '::2’:‘:;‘-'

— qQuires 10 volt urce. Second eapaci
£ ® TWO INSTRUMENTS IN ONE Complete with test s iource. Size 414 7x31 I
= & CHECKS ELECTROLYTIC, PAPER, MICA AND RW ’2-7 ) atteries, Shipping weight
f CERAMIC CONOENSERS 2274 : o
® 4 DIRECT READING CAPACITY SCALES FROM Complete 8.98
1)

00001 MFD TO 1000 M|

o CHECK FOR OPEN SHORTS, LEAKAGE AND HIGH SENSITIVITY 20,00
o TRESISTANCE RANGES FROM 100 TO 5 PER VOLT DC 'IO,,OO% Oo'l'l{w PER

MEGOHM ¢ YOLT AC MULTITESTER
LOOK AT THESE

Here Is a **must'' for servicemen and lab technicians. A
completely self-contained AC operated capacitance and FULL SCALE RANGES!
resistance bridge. plus a Quick check for in the set test- D.C. VYohs: ;

ing, Large 5 direct reading scale has 4 ranges of .00001
.,005 MFD, .001-.5 MFD. .1-50 MFD and 20-1000 MFD.
Reslstance rahges are 100-50.000 OHAMS and 10.000
to 5 megohm. Quick ¢check feature enables you to ¢heck
34 50 capacitors for shorts, open or intermittent While in eir-
. cuit—no need to retmove them from the set till you're 0-1 Meq:

sure they need replacement. Lenkage test switch gives o-c eg: 0-10 Megohmya.
vou choice of 25. 150, 250, 350 ov 450 volts for checking leakage under correct polential. Separnte -.C. CURRENT: 0-60 Micro-
power factor control with continuous settings from: 0 to 50 7% . Operation is simple and accurate, using : ; 0-600
a magic-eye tube as the null detector. Attractively finished sicel case with etched banel and rounded
corners, measures 14%2"L x B4 "1l x 5”D. Shpg wt. 19 lbs,
MODEL LC-4 ... ! NET 34.50

2
CE: ©0-10K; O0-100K;

.005-. INDUC.
TANCE: 20-2000 mitihenry
—OQUTPUT RANGES: 0.4;
0-30; 0-120; 0-600; ©-

1200 volrs
The new Lafayette high sensi-
tivity Multitester is a complete
instrument (not n kit). In ad-
dition to its unusual aensltivity
of 20.000 OHMS PER VOLT
ON D.C. AND 10,000 OIIMS
PER VOLT ON A.C.,, and the
extraordinary number and scope

LAFAYETTE CAPACITOR-RESISTANC TESTER
COMPLETELY WIRED AND TESTED
COMPLETELY WIRED AND TESTED

® CHECKS ALL TYPES OF CONDENSERS FOR
‘ 21 50 CAPACITY, LEAKAGE, OPEN SHORTS OR
.

INTERMITTENT CONDITION

DIIECT READING SCALES FROM .00001

TO 1000 MFD AND 100 TO 5 MEGOHMS of its ran, iti i
N u : . : ges, it is packed with

A stable and accurate bridge type Circuit measures capacitance in features A
A T 00001-.005 MFD. 1001 10 .5 MFD. .1 to 50 MFD and [ €ost at least twice as much if made pat would make it
20 to 1000 MFI. Two resistance ranges of 100-50,000 and 10,- | 1 % precision resistors, silver contacts on sclector switch
000 to 5 merohms, Check leakage under nctual load with choice | 35 ua 3" meter. Dependable, rugged and accurate. Even the
of 25, 150, 250. 350 or 450 voliz available by selector switch. | €3t leads are heavy duty with high voltage insulation Volt-

Power factor control from 0 10 50%. Checks for lcakage, oven, | ARe source required for low capacity range is 120V A c £
short, or intermittent operation. All readings tukea directly off |high range eapacity und inductance scale is AV A.C :\l.l.rngf
toales after setting magic eye to Mmaximum. Completely self-con- {live plastic front with metal bottom. Slze 84 " x4 ¥ *x2 1o
finished steel case with rounded S"ml)'l\'l with batteries and leads. Shipping weight 4% Ibs.

taned wer supply. Attractively . L
colrn:.‘rsp:nd etched panel. Operates fiom 110V AC. Size 3% L x |[RW-30A Singly. Euch §9.95
Ths"H x 5154 D. Shpg, wt. 10 lbs. . gly, Eac A

> In lots of 3, Each 19.23

MODEL LC-15 . . NET 21.50

4 AND 6 TRANSISTOR SUPERHET KITS POCKET AND HOME RADIOS
FOR SPEAKER AND EARPHONE OPERATION
POCKET SIZE: 4L x 3-5/14"W » 17D BUILT.IN ANTENNAI REOUIRES NO EXTERNAL ANTENNA OR GROUND!

Lafavelte engineers have designed thls fasclnating 1-transistor superhet receiver kit In a unlaue and Interesting form. Tt s,
by itself. a completely self-contained, boeket slzed personal portable set whleh operates a3 miniature earbleee 50 only you can
hear: by plugging Lnto the KT-9G kit listed below, it Is Instantly converled to a full 8-transistor home radle, complete with
speaker for the entire family to enjoy, Circult features use of 1 transistors {2 hign frequency and 2 audio type) plus a ger-
munium dlode, 2 1.F. stages and bullt-in high Rain ferrite core and anteana, The result s a sensltive. stable and selective
got covering the entire broadeast hand. Refulres no outside anienna or ground connection. The kit ls furnished comblete with
translstors amd all parts, Including battery and chassis atready drilled and punthed. The earpiece and carryIng case are
arcessory Items. not supplled, All necessary pletorial and clreult dingrams are furnished with simple. easy-to-follow Instruc-

tions

KT-94 —KIt, shpg. wi.. 2 lbs............ NU——————— . Iy Y Yy v a— = ve.....Net 19.95
MS-311—Leather Carrylng Case............. ; b4 ....Net 1.95
MS$.260—Super power dynamle carplece.......... el b B dh denin p3w. NEL 13,95

2. TRANSISTOR PUSH-PULL OUTPUT kit WITH SPEAKER SELF-CONTAINED IN BEAUTIFUL PLASTIC CASE.
® CONVERTS 4-TRANSISTOR KIT INTO A 6-TRANSISTOR HOME RADIO WITH SPEAKER
Add a completel¥y transistorized hush-Dull audlo stage to your it tor recetver. Complete stace Including speaker and case
measures only 37 I x 2%% W 2 1% 1 I"lugs right Into 4 transister kit above. Converts your 3 (ransistor set to 8

transistor Dins dlodes superhet recelver. I'erformance equal or superlor to commerelally wired sets selling at more than twice

the price. KIt Includes 2 translstors, 2 transformers. 2%4* PM speaker, pre-punched chassls, speaker case to hold entire
iivvavsen.Net 11.50

atage, battery, hardware, Instructlons and dlagrams.
100 SIXTH AVE., NEW YORK, N. Y.

KT-96—Shpg. wt., 1 Ibo......... e « bl e PR A RSO T ) T S T Y 8
F ! I I BOSTON, MASS., 110 Federal St.

L A 'AY E E RAD I o DEPT JJ-I PLAINFIELD, N. J., 139 West 2nd St.
NEWARK, N J., 24 Central Ave.

JAMAICA 33; N.Y. 165-08 Liberty Ave, write tor Free Bargain Packed Catatos!  ppoNX, N. Y., 542 E. Fordham Rd.
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New Lafayette high power aniplifier kit
with a host of features nol In any other
single amolifier. Calibraled outiut me=
ter bermits use as either a recording or
repreducing ampliticr. EL31 power pen-
todes provide high peak power and low
distortion required for better asudlo
quality. Features excchtional control
versatllity and amblo Innuts for all
assoclated custorn hl-fi equipment, DC
operated nLreanp fillaments and balance
{ng adjustment to inlnimize hum. Mcter
¢an be switched to indicate cither re-
cording voltage or outhut level of am-
plitier. Features rumble filter. loudness
control, separate hass and treble con-
trols, silencing switeh, speaker selector
swltch, output balanclng adjustment and monltoring Jack.

SPECIFICATIONS

3
FREQUENCY RESPONSE: = 1 db30-40.000 cps. HUM: 8 db brlow rated output. | TREQUENCY RANGE: FM, 83-108 MC; AM. 5301650 KC. ANTENNA [NPUT: T
POWER OUTPUT: 35 watts wlhih 4% total distortion at full rated wtpu! INPUTS

TV Sound, Radie, Magnetlc Phono, Crs‘<(nl Phono, Teps. OUTPUT IMPEDANCE: 4.

and 18 ohms: high lmpedance for tape recorder. TUBE COMPLEMENT: 3- l2A\., 20,000 cps: AM
1-12AU7, 4-EL84, 1.5U4. FEEDBACK : Negatlve feedback looPs virtutdly ellminate dis- \ 3T
tortlon. POWER: 117V, 60 rps, R0/150 watts with auxillary power reccitacles. Removs:

hle eseutcheon. Size 124”7 L x %7 D x 455~

H.
A eomblnation of high power. high fidelity, z]eamlnl beauty snd advinced englneerlng 'I'UBE COMPLEMENT 2.19AT:. 1-6BA6, 1.6BES. 2-6AUS, 1-6ALS nlus 1-AX4 rectifier
features unmatched at even fwlce the ptice. Bupplled In comblete kit form with sim- SIZE: 514 hich x 987 wlde 1 9% decp (axeluding knobs). CONSUMPTION: 30 watts

plitied easy-to-follow instruction sheets, Shpg. w., 20 ibs,

ELECTRONIC CATALOG
PACKED WITH MONEY SAVERS

Packed with the largest selection of Electronic, Radiec ond
T.v. Ports, and equipment, PA  Hi-Fi systems, tubes, an-

tennas, Transistor Kits, parts and components, Test Equip-
ment, new build your ewn kits, tools, books, Mitroscape,
drofting equipment, Binoculars, Telescopes, All Radio, TV
and Ham supplies — ALL AT GREAT SAVINGS — Far the
ecenemy minded servicemen, dealer, engineer and tech-
nician. CHUCK FULL OF BUYS! SEND FOR YOUR FREE
COPY TO-DAY.
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LAFAYETTE'S Fm-am TUN

SIMPLIFIED DETAILED INSTRUC-
TION MANUAL
MEETS FCC REQUIREMENTS FOR
RADIATION
GROUNDED GRID TRIODE AM-
PLIFIER
ARMSTRONG FM CIRCUIT WITH
FOSTER-SEELEY DISCRIMINATOR
® AFC DEFEAT CIRCUIT WITH
FRONT PANEL CONTROL
The excellence of Jts deslgn snd the quallty of
its components comblne (o proride thls compact
high-tidelity FM-AM tuner with suberb char-
acterlstics normally found in unlis costing ser
eral times as much. and with performance uns,
believahle at this low price. Features Armstreng FM elreuit with limiter and Foster-Seeley
dlserimlnator. Slmbpllfied tuning with slide-zule dlal and flywheel counterweighted mechan-
fam.  AFC defeat circult comblned with tuning control. Attractlve etehed copper-plated

and lacquered finish.
SPECIFICATIONS

300 ohms: AM. Ferrite loopstiek and high impedanco external antenna, ' CO
2—a function control for AM, FM, PHONO, TV and a tuning/AFC defeat ton!ml DiS-
YORTION: Lers than 19 raled output: FREQUENCY RESPONSE: FM. = .5 db 20 1o
. % 3 db 20 to 5000 cps. SENSITIVITY: FM, 5 uv for 30 dh quleting;
AM. Loop sensitivity 80 yv/meter. SELECTIVITY: FM, 200 KC handwldth, 6 db down —
375 KO FM discrimiinator peak to peak separatlon: AM, 8 KC handwith, 6 db down.
IMAGE REJECTION: 30 dn minimum. HUM LEVEL: 60 db below 100% modulation

For 110-120V 60 eveles AC Less meul case, Shpr. wi., 9 lbs.

KT-115—Complet® Kits ovoeiuneirirniaceseaaiaiveravensacnaiccsssaieisaNet §9.80 | KT-100 Complete klt, leas €age, .......oiiieiiiiiiiianiaiinniy
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HIGH FREQUENCY TWEETER METAL-CASED CONE TYPE HI-FI TWEETER

(

FREQUENCY RESPONSE FROM 2000
CPS TO BEYOND AuDIBILITY
LOUVERED ACOUSTIC IENS FOR

tions. Shpg. wt., G lbs.
HW-7 “

4
S

A modest budget need no longer 1imlt Your HI-F{ aspira-

Uons. 'l‘he system conslsts of the G.E. 12* wooter with

hesey 14.5 oz. alnleo V magnet and 1'%4” aluminum volce -
cofl u!ad at 25 watts: the new metal cased HK-J coné type tweeter: tnd the LN-2
crossoset network with lerel and bhrilllanee control. HBoth tweeter and network are
deereribed on this page. ‘The complete 2-uny speaker systom covers the {r:quenc¥ range
40.16,000 cveles. Bhpg. wt., 16 Ibs.

SY-87—-Comnlete SYALEM.. ... iiuniiiiaiaiiiiiiiiacssineinercnsreriene o Net 27,50

SY.88—Completé Sypiem, spne as abnve exert the T{WrT Tweeler with lmu!!lcll lens
1s supplied Instead of HK-3. Shm wit., 1bs t 36.50

LAFAYETTE

”ew' - Mail Order Cenler

OCTOBER, 1956

directional tendency of hikh frefuency Notes i» overcome by the natural wide
dispersion angle of the short horn and the acoustie lens which disperses and
radiates the high notes smoothly throughout the entire listening rea. The lena ix
detachable for pancl mounting, with a separate hase for the tiveeter furnished ¢
for external mounting where desired. Alumlnum voice coll has 16 ohmas impe-
dance. Size: 414" long x 3” dinmeter, lens extends 215", Requires a ctossover
network, preferahly onc with a level ¢control, such as lhc LN-2. \Uith full instruc-

iRl s S - viierecene o Net 14,95 I

-------—--------------------------g

P T L L

LT.10 —Combictely wired....>. Less metal case.
ML-100—Metal eare for above, shpe. wt., 3 1bs.

* FREQUENCY RESPONSE 2000 -16,000 CPS ° HANDLES 20 WATTS OF POWER
Highest quality cone type high frequency tweeter v

a ranse from 2000 to 16.000 cveles. Especially efficient 5.95

at higher end of audio specirum where other cone type

tweetera tend to lose clarity and volume. Entirely closed -

in 0 metal case with a base so that it ¢an stand by itself
or be mounted on a flat surface with mounting brncket
supplied. Rated to handle 20 watta of power. A Cross.
over network is required: the Lafayette LN-2 is ideal.
Voice coil impedance 8-16 ohms. Size: 3% "” x 2Ve”
x 3" Diam. Shpg. wt., 3 Ibs.
HK-3 " - 3 Net §.98

UNIFORM SOUND DISPERS!ION
e HANDLES 25 WATTS OF POWER CROSSOVER = SARACI N T e e TwoRK
® PRICED EXCEPTIONALLY LOW NETWORK ¢ BuiLt-in LEVEL BRILLIANCE CONTROL
i The frequencies above 2000 cyeles are chan-
New high freauency tweeter featuring a louvered pcoustic lens for uniform sound
dispersion and capable of handling up to 25 watts of distortion-free power, The neled to the high frequency tweeter by means of

the high-Q |nduc|nnce and capacitance comprise
ing this efficient crossover network. The highs
and lows are brought into acoysxtle halance by
means of a continuously variahle level-brilliance
control. Control has a 2%. ft. long cahle for re-
mote mounting. Network matches 8-16 ohm

speakers with insertion loss reduced to & mini«
mum. Enclosed in metal care 6 L x 2%," H x
25/ ” D. With full instructions. Shpg. wt., 5 Ibs.

Net 8.75

fayette 165 08 Liberty Ave.
ey /20 |AMAICA 33; N. Y.

SEND
NAME - — — - — e e ——— ——<  FREE

LAFAYETTE
CATALOG

ADDRESS — im e e e e e e

AT e — e e e

C R R R )

ZONE — o e e e e e e e e

STATE e e e e o e = e v o

CuT OUT

AND MAIL
TODAY!
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Systems
Career:

a

laboratory
for

As a Field Engincer at Hughes, through
training and assignment you will become
familiar with the entire systems involved,
including the most advanced electronic
computers. With this knowledge you
will be ideally situated to broaden your
experience and learning for future appli-
cation in cither the military or commer-
cial field.

The national respect which Hughes
commands in the ficld of advanced clec-
tronics is in no small part due to the
technical support provided by the Field
Engincers. Other contributors to the suc-

learning

« . . an exciting and rewarding
carecr awaits the E.E. or Physics
graduate who joins this highly

respected Enginecring team.

cess of the Ficld Service and Support
Division are the Technical Manuals
Engincer, Training School Engincers,
Technical Liaison Engineers, and Ficld
Modification Engincers.

This Hughes activity is a highly trained
organization of expert engineers, giving
support to the armed services and air-
frame manufacturers using the company’s
equipment. Locations are in Southern
California, continental U.S., overseas.
We invite you to join this team. For
further information write us at the
address below.

Some extra advantages for

Field Engineers include:

Training at full salary for 3
months before assignment,

Generous moving and  travel
allowance between present loca-
tion and Southern California
(Culver City).

Additional compensation plus
complete travel and moving on
assignments away from Culver
Ciry.

Ideal living conditions in the un-

surpassed climate of Southern
California.

Reimbursement for after-hours
courses at UCLA, USC, or other
local universities.

Employee group and health in-
surance paid by company, retice-
ment plan, sick leave, and paid
vacations.

Scientific Staff Relations
RESEARCH AND DEVELOPMENT LABORATORIES
HUGHES AIRCRAFT COMPANY

Culver City, California
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IMPOSSIBLE TO OBTAIN WITH ANY OTHER TYPE SPEAKER
3500 cps 1o beyond audibility / 180° Dispersion / +56 db RETMA Rating

1

VRIS R e e S Any high fidelity music installation shows amazing
tems and existing quality AM-FM . . . ..
radio or radio-phonographs, fin- 1mprovement in the last two octaves with the addition
ished in flat matte black. Requires of the easily installed T35 or T35B. The E-V T35 is
only X36 to attach to music system. ! .. A ) .
AT37 level control optional. Imped- without equal in its ability to reproduce highest audio
G A, Szt 2115, frequencies with distortionless purity. At least one
more octave of silky highs is afforded through use of
BEAUTIFUL PICCOLING T35 for systems over 20 watts, or T35B for systems
ACCESSORY ENCLOSURE under 20 watts. Solid 180° dispersion is accomplished
L‘:’Jj:dzr_13_5?;433;1(’5_%%% by the E-V developed diffraction slit-type horn. E-V
Model X36 crossover and Model AT37 level control
are designed for use with the T35 and T35B. Imped-
THERE IS A DIFFERENCE— ance 16 ohms. Shipping weight 2 1bs.
Make your own comparison
at the turn of a switch. Hear T8500 00000000 Net $33.00 X36... ... Net $9.50
and compare 36 different
e 36 diteren! T35B...c...... Net $21.00 AT37.......... Net $3.90
Systems Selector. Write for information on the T35 and T35B. For facts on Specker Systems affording true

highsfidelity music reproduction, send 25¢ and specify Catalog Neos. 117 and 118-Wé10.

g - cg’ N ELECTRO-VOICE, INC. . BUCHANAN, MICHIGAN
[ 4 Export: 13 East 40th Street, New York 16, U.S.A. Cables: ARLAB
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It’s a fact. ..

o 9 of the 12 top-selling replacement TV tubes
are orlglnal RCA deSlgnSik Manufacturers of TV sets have given RCA tube-type

leadership by using RCA-designed tubes in their equipment. Experience has shown these manu-
facturers that RCA-designed tubes are tops in performance. Service dealers know, too, that the
company which knows how to design tubes knows how to build them BEST. So follow the lead of
smart service technicians everywhere—say ‘“RCA brand, only” on all your tube orders and get
tubes that are tops in quality and performance.

RADIO CORPORATION OF AMERICA, HARRISON, N. J.

1‘?\» ) RECEIVING TUBES
\ = /

*RETMA REPORT for yeoar of 1955
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