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Answers Independent Service Dealers’
Questions About ‘““Captive Service”

What is ‘‘Captive Service'?

It is the repair work done by service companies
owned by set manufacturers — companies estab-
lished by them to handle the profitable TV and
radio set maintenance on receivers of their own
manufacture — work that otherwise would be
handled by Independent Service Dealers.

Will “Captive Service” affect

my volume of business as an

Independent Service Dealer?
A conservative estimate by service association
spokesmen indicates that ir. 1957 Captive Service

Companies could do close to $250,000,000 worth
of TV and radio repair work.

Does Raytheon compete with me through

a “Captive Service' organization?
Ne, indeed! Raytheon does not have a captive TV-
Radio service organization — does not now manu-
facture TV or radio receivers.
Raytheon kelieves service is your business
— serving you is Raytheon's.

How can | compete with the
“Captive Service" organizations
of big national companies?

Raytheon helps you do thiz. If you can qualify as a
RAYTHEON Bonded ELECTRONIC TECHNI-
CIAN, your service and parts guarantee is backed
by a bond — a bond issued through Continental
Casualty Company, one of :he country's largest in-
surance companies. Here is real prestige for you.
What's mcre, your work on all makes and models
of sets is bouded.

all these

Newton, Mass. ¢ Chicago, IlIl. *

Semiconductar Diodes and Transistars, Nucleonic Tubes, Microwove Tubes.

Will becoming a Raytheon Bonded
Dealer mean I'll lose my “independence’?

Not at all. You become one of a group of TV.
radio technicians known from coast-to-coast as the
best in the business, yet you rerain your own “‘in-
dependence.” The Raytheon Bonded Program is
nothing new. It's a proven program Raytheon has
provided for more than 11 years — that has suc-
cessfully helped build premium customer business
for Independent **‘Bonded’’ Service Dealers. It's
Raytheon’s investment in your future.

How does being a Raytheon Bonded
Dealer help me compete with .
“Captive Service” companies?
(1) Your TV-radio repair service is nationally ad-
vertised by Raytheon in TV Guide Magazine.

(2) Western Union “'Operator 25" is retained in
23,000 cities and towns by Raytheon to send
customers to Raytheon Boaded Dealers.

(3) Youare bonded to service all makes and medels
of sets — a big advantage.

Will | have other advantages over
‘Captive Service’ organizations?

Yes, you'll be using Raytheon TV and Radio Tubes.
They are perfect for your replacement work be-
cause Raytheon Tubes are designed to give quality
performance in all Television and Radio sets

How do | get the whole story

on the Raytheon Bonded Program?

Ask your nearest Raytheon Sponsoring Bonded
Tube Distributor.

RAYTHEON MANUFACTURING COMPANY

Receiving and Cothode Roy Tube Operations
Atlanta, Ga. +« Los Angeles, Calif.

Raytheen makasg Receiving and Picture Tubes, Relioble Subminioture and Miniature Tubes, - ®

Excellence in Elecliorics
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Jack Dempsey

The former valld'l hewavyweight boxing

champion 10®s: ' knaw the value of good
training, and believe me, for 25 yeors,
DeVry has teen one of America’s out-
standing electrenics !vmmg centers! The
Employment Service is “ops’ tool””

THESE DeVRY TECH
GRADUATES VERIFY
WHAT DEMPSEY SAYS

NICK BARTON,
Wlineis, o DeVry
gradJate, now has
his awn business
and tells us he is
“literolly snowed
with work.”

GEORGE D.
CROUCH, Califar-
rio, was a ratail
store clerk. He took
the DeVry program,
and todey is in bus-
iness for himself.

EDWARD HAHN,
fllinors. Now an elec-
feonirs technician
with Televiso, Inc.
DeVry Tech Iraining
helped him prepare
for his present posi-
tion.

“If You Want to Make More Money

Full or Part Time in

TELEVISION

RADIO - ELECTRONICS

N DeVry Tech Has An Answer,”
SAYS JACK DEMPSEY

NO TECHNICAL EXPERIENCE NEEDED -
YOU CAN LEARN IN YOUR OWN HOME!

Great opportunities are found in Electronics—one of today's
top fields. Good jobs in modern plants, TV — Radio studios,
offices and laboratories await trained men who can build,
install, operate and service Electronic equipment. And equally
exciting are the possibilities for starting your own servicing
shop. The coupon below will bring you full details — Free!
HERE'S HOW TO GET STARTED!

You can get Television-Radio-Electronics training right in your
own home. You den’t need previous technical experience,
advanced educatien, or exceptional '‘aptitude.” And the
training DeVry Tech provides is “‘tops.”” What's more, DeVry
helps you get started toward o job, or a servicing shop of
your ownl

TOO GOOD TO BE TRUE?
Not at alll Our files show that many men—high school grad-
vetes, truck drivers, store clerks, unskilled workers—now have
the better jobs they wanted because of their DeVry diplomas.
Age is no barrier — DeVry trains men 17 — 55.

TWO GREAT TRAINING CENTERS —

CHICAGO and TORONTO
If you can come to either of DeVry’s training centers—Chicago
or Toronto — you can prepare under the close guidance of
friendly, experienced instructors. You can use valuable equip-
ment similar to that found in the field. Write today for com-
plete information.

A SAMPLE LESSON Is

Sae for yoursalf how DaVry trains you for
real opporrunities in Bectranics.We'll also
give you afree copy of cn interasting
booklet, “'Electrorics cnd YOU.”

ARE YOU OF
DRAFT AGE?

We have voluable informo-
tion for every man of droft
age; 3o if you are subject to
military service, be sure to
check the covpon.

DAVRY TECHNICAL msm'ur?

CHICAGD 417, ILLINOIS

FORMERLY

DeFOREST'S TRAINING, INC.

February, 1957

DeVry Technical Institute

B Accredited Membar of
! National Home Study Council

" Pleose Print

#1080

[J Check here if sub|ec| to mulnlry training.

EARN AS YOU LEARN—by serv-
iting radio and TV sets ot home
before you complete the training.

[

LIVE-WIRE EMPLOYMENT SERY-
ICE — puts you in touch with
job opportunities—even helps
you establish o service shop of
your owmn.

BUILD TEST EQUIP MENT = You
assemble your own high quality
test equmonl to hal ryou eam
money servicing Rodio ond TY
sets in your spare time.

4141 Belmont Ave., Chicago 41, lil., Dept. RN-2-N
Please give me a FREE Sample Lesson and your booklet, “Electronics and
ou.”

DeVry's Canadian Training Center is locoted at
580 Roselawn Avenue, Toronte 12, Ontarie

www americanradiohistorvy com



www.americanradiohistory.com
www.americanradiohistory.com

1 the best color TV picture

the growth of color TV means an even greater demand for
CDR Rotors for pin-pofnt accuracy of antenna direction.

2  a better picture on more stations

CDR Rotors add to the pleasure of TV viewing because
they line up the antenna perfectly with the transmitted

TV signal giving a BETTER picture . , . and making it
possible to bring in MORE stations.

tested and proven dependable

thousands and thousands of CDR Rotors have proven
their dependability over years of unfailing performance
in installations everywhere in the nation. Quality

and engineering yau know you can count on.

4  pre-sold to your customers

the greatest coverage and concentration of full minate
spot announcesneats on leading TV stations is
working for YOU ... . pre-selling your customers.

5  the complete line

@ modet for every need . . . for everr application. COR Roters
make it possible for you to give your customer exactly
what is needed . .. the right CDR Rotor for the right job.

SOUTH PLAINFIELD. N. J. w‘i CLEVELAND 13. OHIO

] RADIO & TELEVISION NEWS
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TELEVISION

YOU GET ALL THIS NEWEST

PRACTICAL EQUIPMENT

e Parts to build a modern TV set, including
all tubes plus a large screen Picture Tube

e Parts to build a powerful Superhet Receiver,
standard broadcast and short wave

e Parts to conduct many experiments and build i

19 BIG KITS

YOURS 7O KEEP

Continuity Checker, RF Ocillator, TV Circuits,
Audio Oscillator, TRF Receiver, Signal Generator

¢ A Valuable Professional Multitester

YOUR NATIONAL SCHOOLS TELERAMA COURSE COVERS ALL 8 PHASES

. TELEVISION, INCLUDING COI.OR v PREPARATION FOR FCC LICENSE

RADIO, FM AND AM AUTOMATION
INDUSTRIAL ELECTRONICS RADAR AND MICRO WAVES
SOUND RECORDING AND HI FIDALITY COMMUNICATIONS

peN=
Q\IOUI

— many other materials and services
— consultation privilege with our
qualificd staff, and Graduate Em-
ployment Service. EVERYTHING
YOU NEED for outstanding success
in Electronics

YOU ARE NEEDED IN THE TELEVISION-ELECTROHICS-RADIO INDUSTRY!
You can build a secure future for yourself if you get into Elec-
tronics NOW! Today's shortage of trained technicians creates
tremendous opportunities. National Schools Shop-Method trained
technicians are in constant and growing demand for high-pay jobs
in Broadcasting and Communications, Electronic Research, Serv.
icing and Repair, and many other branches.

Le: National Schools, a Resident
Technical School for over S0 years
train you for today’s unlimited op-
portunities in electronics! Our Shop
Method trains you to be a M ASTER-
TECHNICIAN. Completely up 10
date, developed by experienced in-
structors and engineers, your Tele-
rama Course will teach you all phases
of the indusiry quickly, clearly and
correctly. You ¢an master the most
modern projects, such as Color TV,
printed circuits — even prepare for
FCC License without taking a spccial

APPROVED FOR G.1. TRAINING

NATIONAL SCHOOLS

4000 S. FIGUEROA ST,

IN CANADA: 811 W HASTINGS ST,
February, 1957

Fully illustrated “Career”” Book in
“e==_ FREE! T1v-Radio-Electronics. PLUS actual sample
lesson—yours at no cost, no obligation.
CLIP COUPON NOW . ..

LOS ANGELES 37, CALIF.
187 N. LA SALLE ST.,, CHICAGO 3,
VANCOUVER, B. C.

course. You can handle sales, servic-
ing, manufacturing, or make good
money in your own business. SEND
FOR FACTS TODAY'!

EARN AS YCU LEARN. Many of our
students earn their entire tuition and
more in Spare Time jobs we show
them how 10 do while learning.

YOU GET EVERYTHING YOU NEED —
Clear, profusely illustrated lessons,
shop-tested manuals, modern circuit
diagrams, practical job projects — all
the valuable equipment shown ahove

it you Hlsh 1o 1ake
our Resld

jearn. Che
|n10tl|la\m|\

NATIONAL SCHOOLS

TECHNICAL TRADE TRAINING SIMCE 190S
LOS ANGELES 37, CALIFORNIA

NATIONAL $CHOOLS, DEPT. RH-27
' 4000 S. FIGUEROA 5T. or

NML IT T00AY! LOS ANGELES 37, CALIF.

'G!f FAST SERVICE_MAIL NOW TO OFFICE NEAREST YOU!

187 N. LA SALLE 5T
CHICAGO T, ILL

Rush free TV-Radio “"Opportunity” Book and sample

I tesson. No salesman will call.
NAME AGE
' ADDRESS
CiTY. ZONE STATE—.
' [ Check if interested ONLY In Resident Sehool training ot Los Angeles.
iLL. ‘ VETERANS Gove dote of Dirchorge

www americanradiohistorv com
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Star Performer
at a Modest Price

E-V Model 927 Microphone. 14"
wide x 114" deep. 7'4;” long.
Weight: 14 cz. with cable. Com-
plete with desk stand and §
cable,.......cc................$22.50 List.

ElechhoYores
Model 927 Crystal Microphane

No one—not even Electro-Voice
~—makesonemicrophone that does
everything. Electro-Voice does
make the closest thing to an ail-
purpose microphone on the mar-
ket, the Model 927. For public
address, call and paging systems,
for dictating machines and home
recorders, for amateur radio, for
every general communications
need.

Maximum versatfility at a modast
price. That’s what you get in the
E-V Model 927. Designed primar-
ily for hand use, it comes com-
plete with a heavy die-cast slir-in
stand for desk use. Attractive,
streamlined microphone case of
sturdy die-cast metal and plastic
in metalustre medium gray. It's
omni-directional, has a 60 to 6,000
cps frequency response, can be
used with any standard amplifier.

See your E-V Distributor or write for
bookiet N71,”A B C’s of Microphones.”

EleilicYorce

ELECTRO-VOICE, INC. * BUCHANAN, MICHIGAN

Canadn: E-V of Canada Ltd., 1008 Avenue Road,
Toronto, Ontario. Export: 13 East 40th sireet,
New York 16, U, 8. A, Cables: ARLAB

7: % RECORD,

RADIO—THIRTY YEARS AGO

HE first radio network was organ-

ized (NBC) and began broadcasting
on November 15, 1926. This first net-
work comprised 25 radio stations. To-
day NBC has grown to include 188
radio stations and 207 TV affiliates.

In retrospect we look back to the
November, 1926 issue of this publica-
tion, then seven years old, to review
the technology of the period: The use
of vacuum tubes for radio reception
was, at the time, replacing the crys-
tal detector. The first cone-type loud-
speakers (not dynamics) were reach-
ing popularity and were available
from several suppliers. Radio receiv-
ers had finally developed to the point
where a single tuning dial could be
ganged to an average of three vari-
able condensers for tuning purposes.

Audio was receiving some attention,
and a new transformer was offered at
$12 which, according to the “amplifi-
cation curve,” was somewhat flat be-
tween 500 and 4000 cycles. Response
at that time was based on a musical
scale. A feature article appeared in
the November, 1926 issue titled, ‘‘Tele-
vision en Route.” It began with “The
day of television is rapidly approach-
ing; it will be with us very shortly.”
The article told how inventions by
German scientists had removed the
last difficulties in the field of “photo-
telegraphy” and went on to describe
the apparatus.

Another feature titled, “Radio Is
Making Us ‘Ear-Minded,’” served to
teach the listener to enjoy programs
by hearing and not to continually look
at the loudspeaker as a subconscious
aid to the distinguishing of different
volume levels in music. The service

industry (and it could hardly be
called that) was not without its
“grafters,” and an article revealed

case histories where unscrupulous
mechanics had already taken advan-
tage of a gullible public. At the time
one of the favorite tricks was for the
technician (if you’ll pardon the ex-
pression) to shake his head dolefully
and look at the customer as the am-
meter indicator pointed only to “3.”
Batteries of all descriptions were used
commonly for the operation of radio
apparatus in 1926. They included 11%-
volt dry cells, single cell wet and dry
“A" batteries, 48-volt storage “B” bat-
teries, and 45-volt dry cell “B” bat-
teries. Battery chargers were a neces-
sity in the average home,

New products announced in Novem-
ber, 1926, included a shielded 6-tube re-
ceiver, a double-range receiver, a new
variable condenser designed to obtain
the greatest possible separation of
stations, a console receiver having

ample space to house battery elim-
inators at sufficient distance from the
set to escape any hum, a variometer-
tuned receiver connected to a single
dial, a talking book (loudspeaker in
the form of an open book), a 7-tube
neutrodyne, several cone speakers and
an electrolytic rectifier B unit.

The home builder was giving seri-
ous attention to the design of port-
able sets. The staff of this magazine
designed such a unit which they ecalled
a “superhet travelling companion.” It
would work well on all local stations
using a loop antenna and was czpable
of some DX with an outdoor aerial.
In contrast to present-day transistor-
ized portables, the one described re-
quired the use of an “A"” battery
comprised of six 41¢-volt batteries
connected in parallel, four 22%-volt
“B” batteries wired in series, and
three 41%-volt flashlight cells used for
the “C” battery. A small horn-type
loudspeaker was included. Dimensions
were 614" x 1314.” x 20” and the “port-
able” weighed about 34 pounds.

Our November, 1926 issue also re-
ported on the Third Annual Radio
World’s Fair which was held in New
York City during September of that
year. Most of the receivers on exhibit
employed from six to ten tubes, were
totally shielded, and used loop aerials
as a “collective agency.” The absence
from view of coils, condensers, and
tubes was reported as being very
novel. Considerable attention was also
paid to the audio end with an empha-
sis on quality. Transformer-coupled
audio amplifiers with the output stage
designed for a power tube were in
prominence. The newest designs per-
mitted the set to operate directly from
the electric light mains.

The hi-fi fan of 1926 could buy a
cone speaker with “free-edge design,”
and some of the latest types had driv-
ing rods off-center to eliminate reso-
nance points and prevent the creation
of harmonics, Some of these speakers
took the shape of an oval and ranged
in diameter from 18 to 36 inches.

And what about tubes: one ecould
buy the UX-120 at $2.50, the storage
battery or a.c. UX-171 for $6, the
storage power tube UX-112 for $6.50,
or the new super-power UX-210 for
$9 (we used this latter type in one
of our first ham rigs, but with base
removed and inverted into a jar con-
taining mineral oil for cooling).

Radio has indeed come a long way
since the immortal Will Rogers dis-
pensed his home-spun philosophy over
the air waves in 1926 to the shouting
of Elvis Presley over the radios of
today. O. R.

RADIO & TELEVISION NEWS
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ALLIED

1957

value-packed 356-page

CATALOG

ALLIED RADIO

100 M. WESTERN AVENUE - CHICAGD 88,011,
Telephone HAymurk=t F6I00

£ E -
ﬁWHL& s oul 3aTe viaa

CATALOE
ND. 160

1957

(CLITE-1]
PAGE 349

ESNEEURETITERA I RER TR AR REEEEE IR N

the only COMPLETE catalog
for everything in electronics

e R

(Wonddli Moat Conple Qtscks, &=

@ FEATURING [ 2

Bag
s Lectest Hi-Fi Systems and Components AN SUPER-VALUE knight-kits = #

11 £

e Super-Value KNIGHT-KITS ln:]‘ The very finest electrorie equipment B,

® P.A, Systems & Accessories ® Recorders & - @7 illrmOZi);;sa‘I"Ii?g]?il(lIt(iftOSr,rll'{_al‘]eS}t(iItg’ T‘.,‘]

: ; um , Hi- ¥ e
Supplies ® TV Tubes, Antennas, Accessories I Hobbyist Kits. Easiest to build and 2 Y
e Amateur Receivers, Transmitters, £ 30, you SAVE MORE! ‘El«» .
Staticn Gear ® Test and Lab Instruments =) fi,
e Specialized Industrial Electronic ﬂ EVERYTHING IN HI-Fi: %g:
Equipment ® Huge Listings of Parts, Tubes, @5 World s I atsEstl Sele et oy sel RSl F;f‘

Transistors, Tools and Books . ., Hi-Ficomponents and complete music
o — systems. MORE PEOPLE BUY THEIR
HI-FI FROM ALLIED THAN ANYWHERE

L

S—
by

'?gfs._."

Get ALLIED’s 1957 Catalog—it’s complete, ELSE IN THE WORLD! iEg
up-to-date—356 pages packed with the L,g,é'j
world’s largest selection of quality elec- ; *’

EASY-PAY TERMS:

Only 109, down, up to 13 months to
pay. Available on orders over $&5.

tronic equipment at lowest, money-saving
prices. Get every buying advantage at

ALLIEL: fastest shipment, expert personal Fast handling—no red tape.
help, lowest prices and guaranteed ~e
satisfaction . . . pps®

o o E SN S .-
ALLIED RADIO CORP., Dep:. 1-B-7
100 N. Western Ave., Chicago 80, IIL

send for the leading electronic supply guide

] Send FREE 356-Page 1957 ALLIED Catalog '

A SR TR Tt T 1

UL 36‘d/\. L/J,GCU'L— l Name.,. -7z 9% : TRerGAnArSp- . < B2ER L 0N asnany I

l A eSS s o s v o v e /m ol 0] 0 g l

ALLIED RADIO |,

World’s Largest Electronic Supply House
February, 1957 ?
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You can have the finest sound reproduction
throughout all frequency ranges
without distortion

You will hear a remarkable difference in the clarity
of Norelco *Full Response Speakers. In a single
speaker, twin-cones reproduce low frequencies, mid-
dle range, as well as the higher frequencies extend-
ing beyond the audible range— without distortion.

WHY ARE NORELCO FRS SPEAKERS
SO EXCEPTIONAL?

They have incorporated a number of technical re-
finements which are evident the moment you listen.
The air gap has been made long so that the coil is
completely enclosed in an even magnetic field at all
times. A copper ring has been fitted into the deep
air gap to keep the voice coil impedance constant
over the whole frequency range; this avoids incor-
rect matching. High flux densities are obtained
through the use of “Ticonal” magnet steel.

e
XY R R R AR N Y] P80 00000000000 000 H

breloo TR

=1 | speakers are available

5",8" or 12" sizes in standard impedances.
Priced ftom $6.75 to $59.98

Blue prints are available for the

do-it-yourself enclosure builder.

(R REE R

C0SCOLBRIIRONEEEEEPRLER

|| s000ss0s00ss0s0c00000000ss0corocrssorstsssrsvsvrcee

: Norelco speaker-matched enclosures are scien-
= || tifically designed acoustical boxes which enhance
the exceptional tone qualities of FRS speakers;
bringing out their true performance values

Norelco FRS Speaker Enclosures are available
in three sizes to match the characteristics of the
speaker in use. Supplied in either mahogany or
blond, these enclosures incorporate a remcvable

base permitting the enclosures to be placed hori-
Norelco FRS Improved Bass Reflex En- P 5 P or!

closures are available in three sizes; FRS zontally or vertically to suit any room arrange-

Enclosures I, 11 and III. Priced from ment or decor.
$33.75 to 8119.95.

ADD TO...and improve any sound system with Mrc/co‘”
*FULL RESPONSE SPEAKERS

Write todoy to Dept. G2 for brochures ond prices of these unique speokers.

NORTH AMERICAN PHILIPS CO., INC.,, 100 E. 42nd Street, New York 17, N.Y.

10 RADIO & TELEVISION NEWS
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INTRODUCING BOGEN FLEX-PAR"

custom flexibility in packaged PA

HOW'S THIS FOR EASY SERVICE
... EASY INSTALLATION

A

Loosen 4 thumbscrews and the
lid's off for easy access and
fast servicing.

Folds back when mot in use in
easy-sliding accessory wall-
mount bracket.

4 Thumbscrews attach acces-
sory record player mount.
(Note: “cocling area” pro-l
tects phono mechanism.)

|

|

|

o

‘u‘g @8 &)
i {
i
Write-in on each gain control |
prevents embarrassing mis- |

takes in volume settings. |
(Easy to crase markings.) |

February, 1957

Meet Bogen’s Flex-Pak public address line.
Here's true portability. Here's easy servie-
ing. And here’s all the flexibility, perform-
ance and dependability you’ll need to satisfy
90% of your commercial applications—
without going to the additional effort and
delay of expensive custom designs. You can
offer Flex-Pak systems in every price range,

at practically every popular wattage. Get
in touch with your Bogen representative or
write for all Flex-Pak specifications and
prices. NOTE: We also supply famous-
make indoor and outdoor speakers, micro-
phones and other accessories for all your
Bogen public address system installations.
Mail eoupon now for the exciting details.

Two of 12 New Amplifiers In The Exciting Flex-Pak PA Line

Deluxe LX30 30-Watt Amplifier

4 Microphone Inputs (panel switch converts
on¢ microphone channel for phono or tuner),
Built-In Remote Gain-Control Circuit, Exclasive
Anti-Feedback Control, Speech Filters, Sepa-
rate Bass and Treble Tone Controls

Size: H. 5%”, W. 164", D. 13", Wgt.: 25 [bs.

with
accessory
Manua) Phono

Superb L330 30-Watt Amplifier

3 Microphone Inputs (panel switch converts one
microphone channel for phono or tuner), Speech
Filters, Separate Bass and Treble Tone Controls
Size: H. 5%”, W. 14%", D. 18", Wgt.: 24 lbs.

MAIL THIS COUPON TODAY FOR DESCRIPTIVE BROCHURES AND PRICES

Dept.MN, David Bogen Co., Inc,, P. 0. Box 500, Paramus, N. J.

Gentlemen: Plcase send me descriptive literature and price
information on your BOGEN FLEX-PAK public address equipment.

NAME.
FIRM
check one ] dealer O jobber O sound specialist
ADDRESH
PUBLIC ADDRESS SYSTEMS CITY ZONE. STATE_

A UnTRONICE CORPORATION AFPILIATE

O Please send me 24-page, ilustrated brochure, “What You Should
Know About Sound Systems.”

O Please send me your S6-page, illustrated book, *'Understanding
High Fidelity,” by L. H. Bogen and L. Biancolli. (I enclose 25¢.)

www.americanradiohistorv.com
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Profit-M
PROTOD

Professional- Quality Pllers

Job-Oes.
Fadt Turnsover ‘?““"'J“

W NIW! Multiple-Graave
Jeint Utiliy Plier.

Wide range of openings —
quickly changed for many jobs,
43T, 2 — PR,

NIW [ Mighty Midget Plier
For Electrenici. Perfectly

balamced feal for working on

smaoll objeds in tight ploces

where others won't.

& mode’s, 4 1o 440,

NEW! “Snip-Grip” Piler. Red
plastic inserts in cutting edges
hold end of wire after cutting.
Prevents electrical shorts, protects
user from injury.

MEW ! Flectramics med
Ignition Cutting Plier.
Cutber is closs ta tip, Spring
ogeens fong norraw jaws,

Also NIW | Comforfabis
“Handeze" Flier Grips.

s
Slip an eeily, fit tight, £
i lamg whearing. “

NIW ! V-Notch Wire Stripper,
Twi ¥-nofches cut through
the insulation, slight side
pressiere strips i,
99— Byt

Sensational “*Multi-Plier’’!
Increases grip 10 times. 234-8".
“A chest of tools in one’’

Fast turnover because they
are job-designed to do each job
right! Because they’re backed
by broad national advertising.
Because they come to you in
many attractive counter, stand,
and wall merchandisers that
boost “impulse” buying! So...
if you want to turn plier profits
your way, send for catalog of
entire line to
PROTO TOOLS

2205 Santa Fe Ave.
Los Angeles 54, Calif.

Eastern Warehouse & Factory, Jamestown, N.Y.
Canadian Factory, London, Ont.

Bs82

PROTOSTOOLS

FROTO PROfesticnal TDals

meant

* Presenting latest information on the Radio Industry.

By RADIO & TELEVISION NEWS'
WASHINGTON EDITOR

THE RECENT DEVELOPMENT and
widespread use of tropospheric scatter
propagation, radio noise, modulation,
and navigation techniques has prompt-
ed the Bureau of Standards to re-
organize its radio-propagation engi-
neering division in Boulder, Colorado,
and divide the original twe research
sections into seven new units.

The new divisions will concentrate
on data reduction instrumentation,
modulation systems, navigation sys-
tems, radio noise, tropospheric meas-

urements, radio-systems application
engineering, and various tropospheric
analysis.

Another new section at the Bureau
will concern itself with sun-earth re-
lationships. In a closely coordinated
program engineers will study the sun
and its effect on radio communication,
and the use of solar and geophysical
data to forecast short-wave radio com-
munications conditions.

OVER-THE-HORIZON scatter propa-
gation has also become the subject of
an intensive study by the Air Re-
search and Development Command; a
program that, it is hoped, will provide
answers to long-distance transmission
problems on the ultra-high portion of
the spectrum.

The probe will feature the use of
two communications stations; a receiv-
ing station near Baltimore and a
transmitting site 285 miles away in
Verona, New York; there are no inter-
vening repeater or booster stations
along the 285-mile path. A few yvears
ago transmission-reception over a 285-
mile distance would have been consid-
ered impossible. The theory was then
that line-of-sight distances of about 30
miles to the horizon was the maximum
limit of signalling in the higher fre-
quency bands.

In the scatter technique extremely
large transmitting and receiving an-
tennas are required. In addition, the
transmitters must be high powered
and extremely sensitive receivers must
be employed. Signals radiated in a
narrow, beam-like path are reflected
or scattered from the troposphere and
a portion of these scattered waves are
received by another antenna beyond
the horizon.

In the installation near Baltimore, a
metal prefabricated building serves to
house the receiving equipment, which
is linked to a 28-foot diameter para-
bolic antenna on a 33-foot tower. At
Vercona, the antenna site, there is a
10,000-watt transmitter.

(Continued on page 16)

NEW TV GRANTS SINCE FREEZE LIFT

Continving the listing of construction permits granted by FCC since
lifting of freeze. Additional stations will be carried next month.

STATE CITY CALL CHANNEL FREQUENCY POWER"*
Pennsylvania Lancaster WLAN-TV 21 512-518 17
Kentucky Paducah = ...... ] 82-33 98.3
Maine Augusta ...... 10 192-198 316
Michigan Port Huron WHLS TV 34 590-596 22.9
Texas Bryan KGTX-TV 3 8086 §0.3

New Call Letter Assignments
STATE CITY CALL CHANNEL FREQUENCY
Montana Missoula KMSO-TV 13 210-216
(Formerly
KGVO-TV)
New Jersey Atlantic WHTC-TV 46 652-568
City (Formerly
WFPG-TV)
Virginia Arlington WARL.TV 20 506-512
Wyoming Riverton WEKRB-TV 10 192-198

*ERP-(efiective radiated power. kw.}
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OF THESE SUPERB HIGH-FIDRLITY

12” COLUMBIA (p RECORDS

11 you Join the Columbia @ Record Club now— and agree to sccept as few as 4 selections during the coming 12 menths

THE KING OF SWING

CONCERT B
EHHLI. CARNER™

5 MAGHEXIM ADVINU £ WGR RBBTT I0FC

scheherazade &

rimsky-korsakor

THE PHILADEL FHIA ORCHESTRA.
RUGENE ORMANOY. CONDUCTOR

SONGS FIOm
WALT DESMEY'S
MAGIC KINGDOM

THE SEAS |

Y S' 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 month the greatest works in every field of
music—performed by the world's finest artists, brilliantly
reproduced on Columbla & records.

HOW THE CLUB OPERATES: To enjoy the Club’s benefits
— mall the coupon, Indlcating which one of the four Club
divislons best sults your muslcal taste: Classical; Jazz;
Listening and Danclng; Broadway, Movies, Television and
Musical Comedles.

Each month you will recelve free the Club Magazine
which describes the current selections in atl four divi-
sions. You may accept or reject the monthly selection
for your division . . . of you may take records from other
Club divisions . . . thereby assuring you the wlidest
possible cholce of recorded entertalnment. OF ycu may
tell us to send you NO record In any month.

Your only obllgaticn Is to accept as few as 4 selec-
tions from the almost 100 that will be offered during the
next 12 months. The records you want are mailed and
bllled to you at only $3.98 (orlginal cast Broadway Shows
somewhat higher), plus a small malling charge.

FREE BONUS RECORDS GIVEN REGULARLY: The 3
records sent to you now represent an ‘‘advance’ of the
Club’s bonus system — glven to you at once. After you
have fulfilled your membershlp obligation by purchasing
four records, you will receive an additional free Bonus
secord of your cholce for every two additional Club
selectlons you accept. Bonus records are superb 127
Columbia @ records—the very best of the Columbla @
catalog—just like those shown here.

Indlcate on the coupon which 3 records you want
free, and the dlviston you prefer. Then mail the coupon
at once. You must be delighted with membership or you
may cancel it by returning the free records within 10 days.

coLumBla (i) RECORD CLUB
165 West 46th Street. New York 36, N. Y,
February, 1957

COLUMBIA @ RECORD CLUB,
Dept. 686, 165 West 46¢h St.,
New York 36, N. Y.

Please send me as my FREE gitt the 3 records indl-
cated here: (Select the records you want by ¢necking
the 3 boxes In the list at the right)

. .and enroll me in the following Division of the Club:

{check one box enly)
[0 Listening and Dancing

0O Joz

[0 Classical

[] Broadwey, Movies, Television
and Musical Comedies

' Each month you will send me the Columbia &) Record
Club Magazine which describes the records offered in
l all four Club divisiens. I have the privilege »f accept-
' ing the monthly selection In the division checked above,
or any other selection described, or none ak all. My
l only obligation s to accept a minimum of four records
in the next 12 months at the regular list price plus a
' smalli malling charge. After nccepting 4 recoyds. 1 will
receive a fres Bonus record for every two addltional
' records 1 purchase. If not delighted with membership,
l 1 may cancel within 10 days by returning all records.
)

Name .. e
(Please Print)

Address......c.oimnninns

[ 1 17— ..don€.....5tatk........ ——————
CA'\VADA Pricts slxahuy higher.
Addsess 11-13 Soho St., Toronto 2B
1f you wish te have this membership credited
to an established Columbla Records dealer,
authorized to accept subscriptions, pleasc fill
in the desaler's pame and address also.

MY FAIR LADY
M foron b By Poociwbs

CONCERTO N F

] -
< Am AMERICAN N PARE

DAVE

BRUBEC

sdime jazz

of the Cofwwb:a ® IQECMOL Clubo
= ———————=MAIL ENHIRE COUPON Now(?-co-h'm-m------

CHECK THE 3 RECORDS YOU WANT:

{7 Tehaikovsky:
Nutcracker Suite:
The Sleeping
Beauty Ballet

Philadelphia  Orches-

tra, Ormandy, cond.

) Day Dreams

Doris Day sings 12
popular songs—includ-
tng Sometimes I'm
Happy, You Go To Mp
Head, etec.

0O Kint of Swing: Vol. 1
Benny Goodman and
Original Orch., Trlo,
Quartet. Ridin' High,
Moongiow—9 mare.

O My Fair Lady

Percy Faith.and kis

Orchestra play musle
from this hit show.

2 Brahms: Double
Concerto; Varlatiens
on a Theme by Hayds;
Tragic Overture

Stern, violin; Rose,

‘cello; N. Y. Philhar-

monlc, Walter, cond.

[ Songs from walt

Disney’s Magle Kingdomn
12 happy songs from
famous Disney films.

[ Concert by the Sea

Erroll Garner — re-
corded in an actual
performance at Car-
mel. Calif. — playing 11
numbers — Red Top,
Where or When, etc.

D Levant Plays
Gershwin

3 works—Rhapsody In

Blue; Concerto in F;

An American in Paris.

{3 The Vaice

Frank Sinatra In 12

songs tiat first made
im famous — Lover,
Fools Rush In, ete.

O Rimsky-Korsakov:

Scheherarade
Philadelphia Orch.,
Ormandy, conductor. A
superb performance of
this exotli¢ score.

O] Music of Jerome Kern
Andre Kostelanetz and
his Orchestra play 20
Kern favorites.

C} 1azz: Red Hot & Cool
Dave Brubeck Quartet
In Love Walked In,
The Duke-5 more.

Deaoler’s Name

Dealer’'s Address.

(? Morcas Reg.

493‘

13
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IT TAKES TWO:

(CA anet YOU/

RCA
to produce high-quality Picture Tubes

When the customer says, “Why?"’,
“What?’, “How Much?”’, don‘t just
talk tubes, talk:

QUALITY Tell them how an RCA picture tube
must pass well over 100 careful in-
spections before it's good enough for
you—or your customer.

ACCEPTANCE Remind them that more people view
TV shows on RCA picture tubes
than on any other brand.

BRAND NAME Emphasize RCA—the name that’s
first in electronics.

WARRANTY The Warranty Card you give your

customers says the tube is an RCA

tube; it says it’s factory-fresh; above

()

YOU

to sell and install them

Today, your customers are well-
informed TV viewers who demand
the best in picture tube performance.
These are the people who, week in
and week out, read the RCA Silver-
ama story in Life, TV Guide, the
Saturday Evening Post. These are
the people who see and hear the
RCA Silverama quality story on
NBC’s network radio and TV shows.
And these are the very customers
who say “yes” to RCA. So, team-up
with RCA. You'll know the differ-
ence, and your customers will see it

all it says: “warranted for a year / —big and bright as life.
/ / vl
Silverama
CARRNNY
PICTURE TUBES
RADIO CORPORATION OF AMERICA
® Tube Division « Harrison, N. J.
14 RADIO & TELEVISION NEWS
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- “==howmdan indoorantenna

(\ meodels for VHF or VHF-UHF recepti

No antennas ever mcde
can match the perform-
ance and sales appeal of
these outdaading Chan-el

Master models. =

~ Smart styling eliminater ugly
“rabbit 2ars.”” Metro Dyre elec-
tronic hming brings in pktures
sharp amd clear.

The most powerful antenna ever =
developed: * Highest Gain = Top sl o s

Front-to-Back Ratios ¢ Greatest 1 \
Mechanical Strength.

MORE PROFITS‘ for"
CHANNEL MASTER dealers

In every TV -eception area Channel Master dealers are racking up new
scles records with the most popular TV antenias on the market today.
Superior produds plus consistent consumer advertising is a double-
barrelled profit combination you can’t beat. When you feature the Channel
Master line you always have that extra selling edge . . . that extra PLUS
that means faster turnover . . . easier sales . . . aigger profits.

Isn’t it 5ime you called your Channel Master distriburor?

Channel Master’s massive national
and local advertising program. ..
establishes you as the local TV av-
thority . . . is creating bads of naw
prospects right in your own selling
area . . . and is opening millions of
homes to antenna rep«acement.

;f
’l’ Q'B lgnlnu

wnd eceasaori

WWW amPrl(‘anradlohl@torv com
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H. H, Scolt Model 310.B FM Tunes $159.95
(Mahogany Case $19.95)

Other H. H. Scott tuners from $119.95. All prices stightly
higher West of Rockies. All tuners meet FCC radiation
gpecifications

Exclusive wide band design ...
new silver sensitive front end . ..

Most Sensitive . . . Selective
FM Tuner Ever Made!

High Fidelity Magazine says:
“The 310 seems as close to perfection as
is practical at this lime''.

One look at all the features . . . ore listen
to the superlative sound . . . and you'll
agree!

Wide band circuit design, heavy $ilver
plating in the RF section, and three stages
of full limiting make possible noise-free
reception of even the weakest stations. Three
IF stages insure maximum selectivity with
virtual elimination of adjacent and co-
channel interference,

drikk i

*

*

*

*

*

+*«

<%

*

+*«

“*%

*

*

*

5

* H: H. Scott, Inc.

* 385 Putnom Avenue, Caombridge, Mass.
* Export Dept: Telesco International Corp.
‘: 270 Park Avenue, New York 17, N. ¥,

*
e e s i ok ek v v e e i e vk e e i i e ke e sl e e e e ok Aok deedoi ke

16

Silver Sensitive Front End
Makes Distant Stations
Sound Close By!

H. H. Scott never compromise:: on design,

above is a good
| example. Silver i one of the best con-
| ductors known, vet only H. ott
heavily silver-plates their cascode RF
section for maximum_ gain and most
reliable performance. This Scott exclusive
ossur@s a sehsitivity of € microvolts
throughout the entire FM Band.

The front-end pictur

Look at these meny features and
specifications tha* defy obsolescense:

o Sensitivity 2 microvelts on 300 ohm antenna
terminals for 20 db of quieting (equivalent to 1
microvolt with matched 75 ohm antenna)

+ Planetary drive tuning + Logging Scale

® Dynaural Interstation Noise%

FM roar between stations ¢ llluminated Signal
Strensth and tuning meter ® Separate tape
recor

ratio permits virtually noise free reception of

uppressor cuts out

er and multiplex outputs » 94 db capture

stations only slightly stronger than interference on

the same channe! e Easily
all H. H. Scott amplifiers » Dimensions in
mohogany case 13%2 x 5 x 9%4.

panel mounted, matches

e dedrir il dekeoiodedroioieioiokook e ik kokek

b ]

Mail Now For New Catalog 3
*

i ******i***ﬁj’*ﬁi*i:
w

Rush me your new catalog RTV-70 and com- *

plate technical specifications on the rew :

H. H. Scott fine for *57", »

»

NAME w

*x

»

ADDRESS w

-

»

ary STATE *

*

*

.1 5.8 4
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(Continued from page 12}
AN IMPROVED WEATHER STATION,

featuring a radiosonde, that is ejected
from a plane to determine weather
characteristics in inaccessible parts of
the world has been developed by ARDC.
The instrument, technically a weath-
er-sensing radio transmitter, was de-
signed by ARDC's Wright Air Devel-
opment Center, and is said to be more
accurate and adaptable than earlier
types.

For several years, radiosondes have
been used by the Air Weather Service
to determine the weather characteris-
tics over oceans and polar regions
where permanent weather stations are
not practical. The units, which are
parachuted from airplanes, transmit a
complete record of humidity, tempera-
ture, and air pressure until they hit
the earth.

The improved model has been de-
signed for use from altitudes up to
60,000 feet and at speeds up to Mach
.98 (Mach 1 is the speed of sound) as
compared to the 30,000-foot and Mach
.43 limits on the older model. In addi-
tion, the designers say that the new
unit is 95 per-cent reliable as com-
pared to a previous reliability of 80
per-cent.

The radiosonde consists of two dry-
cell batteries, a radio transmitter, and
a parachute assembly; it is only 2112
inches long, 5 inches in diameter, and
weighs 9 pounds.

Radiosondes can be dropped man-
ually from large aircraft or by remote
control from an eight-unit dispenser
in smaller craft where space is scarce.
But the sondes must be designed so
that the delicate transmitter will not
be harmed by the shock of the unit
hitting the airstream or by the para-
chute opening.

Six seconds after leaving the plane,
the radiosonde parachute pops out of
its housing, stabilizing the unit and
lowering it gently toward the earth.
Simultaneously, a 1-foot antenna auto-
matically snaps downward and a short
arm extends perpendicular to the ra-
diosonde.

On the arm are located relative hu-
midity and temperature-sensing ele-
ments and inside the container is an
air-pressure bellows. These three de-
vices immediately begin to sense tem-
perature, humidity, and pressure and
transmit this data by radio back to
the plane.

Inside the plane a receptor picks up
the signals, then decodes and records
them. This record is evaluated by a
technician who, in turn, radios the
findings to a central weather station.

About 25,000 radiosondes are dropped
each year by seven weather sguadrons
flying daily in the northern hemi-
sphere. Data collected in this way is
transmitted through a world-wide
weather network within four hours
after it is collected. This enables ad-
vance weather predictions to be made;
in the case of California, for example,
two to three days in advance.

The weather squadrons iy over
areas of a (Continued on page 96)
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Y i
EleilioYoree
664 VARIABLE D¥*
HIGH-FIDELITY

CARDIOID DYNAMIC
MICROPHONE

Outiperforms Any Other P. A. Cardioid — Or Your Money Back!

N . Uniform cardioid polar pattern gives high front-to-back
1 I.t took an en discrimination. You g2t smootl . peak-free ~esponse at
tirely new con- all frequencies from 4C to 15,000 cps, 10 502r1i=ess from

Mid-frequency sound nirance  *1oT1 S0U enkance

Inertance prevwents entrance
of mid and high frequencies Breath biasd and winc sheld

cept, Variable D,  -:lose talking.
to do it, Dut here Exclusive, indestructibie Acoustalloy Diiphragra—a
= broad single moving elemeat—withstands high hara.dity,
Ly Lol B el iz e ! temperature extrexas, corrtsive =ffecis of
cast-quality 7. salt air, and severe rmechanical sho:-ks. With
;\ . microphone for < L\ the E-V 364" you are sue of dezeadzdle,

P. A i lati d (@,_A long-life o2eration imdoors arc ouidoors.

r . £ . . . Bver R\ Sk q " e
every bt 3l ‘y /g Unidirectio1al, the E -V Varizble B cacdioid
personal tape recorder . . . every radio .~ "664” provides highly d.rectionzl sound
amateur rig. The high-fidelity 664’ ) selectivity reduces_ pickug cue to ambient
) . . . noise and reverberation up to 30%. Proper mieraphone
is such a revclutionary improvement placement stops unwaated sounds, givea accu-ate, nat-
in the field that we can guarantee it to ural pick-up of voice and music. Highest s>und level to

for ther P. A sl feed-back ratio. The ''664’s’” greater J.c<-up range

outperiorm any other I'. A. cardiol doubles working distance over conventional micro-

. .. or your money back! phones. Pop-proof filtex minimizes wind and S1ec.tl. b.asts.

*E-V Pat. Pend.

ASK A BROADCAST OR RECORDING EMNGINEER ABOUT E-V MICROFHONES
Model 664. Variable D Super-Cardioid Dynami¢ Mierophone. Uniform
response at all frequencies from 40 to 15,000 ¢ps. Output level, =55 db. 150
ohm and high inpedance. Impedance changed by moving one connection in Low frequency sound entrance

cabie commector. Low impedance balanced to ground and phased. Acoustalloy
diaphragm, shielded from dust and magnetic particles. Alnico V and Armco
magnetic iron in nor-welded circuit. Swivel permits aiming directly at sound
source for most cffective pick-up. Pressure cast case. %”-27 thread. Satin
chreme finish. 18 ft. cable with MC4M connector. On-Off switch. Size: 173 in.

diam., 7%; in. long, not including stud. Net wt: 1 1b. 10 oz. List Price $82.50

Model 419. Desk Stand. Modern, sturdy design (extra). List Price $10.00

o inos WV P I G N LS T

XX e =

Write for: A. B. C.’s of Microphones, Dept. N72.

FOR PERFORMANCE! FOR VALUED
NO FINER CHOICE THAN ELECTRO-YQICE, INC., BUCHANAN, MICH.

Canada: E-V of Canada Lia., 1508

[ J @ Avenue Toad, Teronto, Ontario

- Export: 13 East 40th Street,
New York 16, U.S.A. Cables: ARLAD
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HOW MANY
CAN YOU
ANSWER
“YES?"

1. Do you wish to extend your experience
in clectronics systems?

2.Would you like to instruct others in
advanced fire control systems and labora-~
tory techniques?

3.Would you like to handle a responsible
position representing a leading electronics
organization?

4.Do you belleve th’lf VOU can accuratcly
relate your findings and studies in tech-
nical language?

5. Areyouinterested in such devices as an-
alog computers, digital computers, power
supplies, transmitters, receivers, and mi-
Crowave antcnnas?

6.Do you enjoy working with people?

I you can answer “yes” to four of the
above questions and have an Electrical
Engincering or Physics degree, chances
are that you can qualify for one of the
several cngineering positions in the
Hughes Field Enginecring department.

In addition to giving you well-rounded
experience in electronic systents and con-
wols, Hughes offers you training at full
salary, moving and travel allowances, per
diem expenses, and many other benchits.
For further information write Mr. W. A.
Barnes at the address below.

RESEARCH AND DEVELOPMENT LABORATORIES
SCIENTIFIC STAFF RELATIONS
Hughes Aireraft Company, Culver City, Calif,

RADIO & TELEVISION NEWS
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From the originator
of the 6BQ6GT - 6CUB - 6DQ6

TiPS ON
REPLACING
HORIZONTAL
AMPLIFIERS

No one tube satisfactorily replaces the

6BQOGT, 6CU6, and 6DQ6 . . . or their
heater-voliage variations. CBS knows be-
cause, foreseeing the need for each of these
three families of horizental amplifiers, CBS
originated the 'BQ6, 'CUG, and *DQ6. The
latter two were designed: 1. With increas-
ingly greater safety margins to combat high
voltage and heat. 2. With improved sweep
characteristics.

In general, replacement of each tube should
be with the original type. But in some sets,
larger, wider-angle picture tubes using
higher voltages place overloads on the
original horizontal amplifiers. Here replace-
ment should be a step upwards al a time:
*CUG for 'BQ6 . . . 'DQ6A for "CUG. Follow-
ing these rules will give reliable safety
margins and neither too little nor too much
sweep, especially important in receivers
with no horizontal width control.

Another good rule is (o replace them all
with CBS tubes. The reason is logical. It’s
better to use CBS originals . . . because
CBS has had more experience in making
them better.

Reliable products
through Advanced-
Engincering

CBS-HYTRON, bpanvers, Mass.

A Division of
Columbia Broadcasting System, Inc.
February, 1957 21
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FROM DELCO RADIO come the speakers

with highest performance. You trust them...so
do your customers!

Engineering skills of Delco Radio and General Motors com-
bine to offer a full line of speakers for home and auto radios,
phonographs, TV, and Hi-Fi. National advertising behind
the Delco Wonder Bar Radio develops a bigger service

market for you! For fast service call your UMS-Delco
Electronics Parts Distributor.

14 Standard Models: Designed and built to R.E.T.M.A.
standards with heavily plated metal parts and Alnico-V
magnets. Precision felted cones give uniform response over
full operating frequency range. All are fully dustproof
and dependable.

Dual-Purpose Hi-Fi Model 8007: A superior speaker for
custom-built audio systems and for replacements in AM,
FM, TV and phonograph sets. Size 8", 50 to 12,500 CPS

frequency range; Alnico-V magnet; 10-watt power rating;
4.1 v.c. impedance; 1%{g” voice coil..

W O R L D L E A D E R i1 M

www americanradiohistorv com

DELCO

= o n e o= o]

RADIO

DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA

PARYS SALES A GENERAL MOTORS PRODUCT — A UNITED MOTORS LINE
Disiribuied by Delco Zlecironic Ports Distribuiors

A complete [ine of original equipment service paris from the

A UTOC

R ADI1CQ
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Prepare for a Good Paying Job —Or Your Own Business

25 BIG KITS “I Will Train You at Home in

RADIO-TELEVISION

On Liberal No Obligation Plan!”

New Equipment! New Lessons! Enlarged
Course! The true facts are yours in my
big new catalog . . . YOURS FREE . . .
JUST MAIL COUPON!

-

I can train and prepare you in as licele as e

10 months o step into the big opportunity == OF J
Radio-Television service field. Train withort ) e i

signing a binding contrace . . . without obli- \iﬂ &

gating yourself to pay any regular monthly Frank L Sp;ayberry
amounts, You train entirely at home in spare President, Sprayberry

hours . . . you train as fast or as slowly as Academy of Radio

you wish, You’ll have your choice of THREE SPRAYBERRY TRAINING
PLANS .. . planned for both beginners as well as the more experienced
man. Get the true facts about the finest most modern Radio-Training avail-
able today . . . just mail the coupon for my big new 56 page fact-filled

catalog plus sample lesson—both FREE.

Train the Practical Way —with Actual Radio-Television Equipment

My students do better because I train both the mind and the hands. Sprayberry
Training is offered in 25 individual training units, each includes a practice giving
kit of parts and equipment . . . all yours to keep. You will gain priceless practical
experience building the specially engineered Sprayberry Television Training Re-
ceiver, Two-Band Radio Set, Signal Generator, Audio Tester and the new Spray-
berry 18 range Multi-Tester, plus other test units. You will have a complete set
of Radio-TV test equipment to start your own shop. My lessons are regularly
revised and every important new development is covered. My students are com-
pletely trained Radio-Television Service Technicians.

NEWEST See for Yourself... Make Your Own Decision

DEVELOPMENTS «« . Mail Coupon Today!
Your training The coupon below brings you my big new catalog plus
covers UH F, Color an actual sample Sprayberry Lesson. 1 invite you to read
Television, F M, the facts . . . to see that I actually jllustrate every item

Oscilloscope
Servicing, High
Fidelity Sound
and Transistors.

1 include in my training. With the facts in your hands,
you will be able to decide. No salesman will call on you.
The coupon places you under no obligation. Mail it now,
today, and get ready for your place in Radio-Television.

SPRAYBERRY ACADEMY OF RADIO

111 North Canal Street, Dept. 25-H,Chicago 6, Hlinois

- —
] ] ]

Mail This Coupon For Free Facts and Sample Lesson

SPRAYBERRY ACADEMY OF RADIO
Dept. 25-H, 113 N. Canal $t., Chicage &, Ill.

Please rush afl information on your ALL-NEW Radio-Tele-
vision Training Plan, | understand this does not abligate me
ond thot no solesman will call upon me. Include New Coto-
log and Sample Lesson FREE.

I
|
Kadio Televisiop | |

TO A

Name. Age

Address.

Zone State.

February, 1957
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Mil. Spec.

If it's worth
engineers’

time...

... it's worth
engineered

electronic wire

Belden

WIREMAKER FOR INDUSTRY

SINCE 1B02 6-8
CHICAGO
Magnet Wire ¢ Lead and Fixture Wire * Power Supply Cords, Cord Sets and Portcnbie Cord ¢ Aircraft Wires
Welding Cable ¢ Electrical Household Cords ® Electronic Wires ® Automotive Wire and Cable
24 RADIO & TELEVISION NEWS
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Introducing RTTA'S

S e

Color TV Technician Course

{For men with previous radio & TV training)

COMPLETE! DEPENDABLE!

RTTA offers you the most complete and practical Color Tele-
vision Technician Correspondence Course. It includes the latest,
up-to-the-minute data and procedures for the servicing and
maintenance of all Color TV receivers and equipmeni. Be pre-
pared — gain your share of those profits ahead! This course
uses the same step-by-step approach found so successful in the
teaching our other famous courses to thousands of men. Starting
at the transmitter the lessons guide you through the develop-
ment and transmission of the composite Color TV signal. With
an overall view of how the receiver function each circuit is then
analyzed in a simple, easy-to-follow manner that make learning
fast and accurate.

Sylvonia Now Sponsoring
RTTA’'s Color TV Technicion Course

One of the nation’s largest electronics monufacturers
ond morketers Sylvania Eleciric Products Inc. in its
continuing effart to Cooperate with independent service
dealers is now sponsoring the RTITA Color Television

Technician Course.

The Caolor Television Technicion Course is being mode available to
outhorized Sylvania Dealers throughout the 48 stotes who are inter-
ested in exponding their knowledge and experience in Color TV
servicing.

I4 THOROUGH LESSONSI|

Color Television Technician Course

AN INTRODUCTION TO COLOR

FORMATION OF THE COLOR SIGNALS

THE CHROMA SIGNALS

GENERAL OPERATION OF THE COLOR

TELEVISION RECEIVER

PICTURE TUBES FOR COLOR TELEVISION

RECEIVERS ~- PART |

6 PICTURE TUBES FOR COLOR TELEVISION
RECEIVERS — PART |1

7 DETAILED OPERATION OF THE COLOR
TELEVISION RECEIVER

8 THE CHROMINANCE CHANNEL

9 COLOR TELEVISION CIRCUITS — PART 1

10 COLOR TELEVISION CIRCUITS — PART I}

11 ADJUSTING THE COLOR TV RECEIVER

12 COLOR TV TEST EQUIPMENT

13 TROUBLESHOOTING THE COLOR TV RECEIVER

14 SERVICING PROCEDURE

bUN-—-

wu
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Radio-Television Training Assaciation

52 EAST 19th STREET ¢ NEW YORK 3, N. Y.
Licensed by the State of New York ® Approved for Yeteran Training

¢

L G lent, BS. MA, ‘,

President, Radio-Televinon
Training  Asssciotion
Ececutive Director, Pierce
School of Rodio & Televisian

Other RTTA Courses

eovering all phases of Rodio. FM and TV
Radio-FM-Television Technicion Training
My Rodio-FM-Tefevision Technicion (ourse is espetiolly
prepared for men with no previous experierce or train-
ing. | hove trained hundreds of men for successful
coreers  in  radio-television-efectronics. Mony of them
hed only o grammer school education and no previous
experience whotsoever in the field.

Expert FM-TY Technician Training
My FM-TV Techaizian Course lets you toke fulf odvontage
of your previous expérience — either civilien or Armed
Forces. YOU (AN SAVE MONTHS OF TIME. Train at
home with kite of parts, plus equioment to huild TV
RECEIVER. ALL FURNISHED AT NO EXTRA (OST!
Practicol TV Studio Technician Course

(For men with previous rodio & TV training)
1 trgin you at home for an exciting to pay job as the
man behind 1he TV comere. Work ““on locotion™ et re.
mote pick-ups! Avpilable if you wont it . . . one.week
course of practical work on TV studio equipment af Pierce
School of Radio 8 T¥, our associate resident school in
New York City.

ot RT-2D

Me. tranard €. Lone, Pruridemt
RADIQ-TELEVISION TRAINING ASSOCIATION
52 Eass 1908 Steast. Nowe Yark 3, KUY,

Dear Mr. Lane: Without obligation, please LUSH
me complete information on the course ¢thecked §
below.

{PLEASE PRINT PLAINLY)

State.

Zone____!
I Am INTERESTED IN:
10 Redin-FUTY Tedbnicion (owrte o Color TV

] FU-TY Erchnicien Course ..
O 17 St Todncisn Courte Technician Ccurse
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Two Great Names
get together...

To bring Spray Paint to
The Electronics Industry

q
127
Dealer Net

16.4 oz.

Developed by electronic engineers
for electronic experts—with the
highest dielectric strength—800
volts /mil.

The new Plasti-Kote X-11 acrylic
spray is the best ever developed
for coating terminals, rust proofing
antennos and other electromic vses

Ask your Argos parts distributor now!
)

Brought to you
by the makers
of the femous
. "tube ccddy''”

310 MAIN STREET o GENOA, ILLINOIS

| JOSEPH J. KEARNEY, formerly equip-

ment and parts promotion manager,
Tube Division, has
heen named mana-
ger, Distributor and
Industrial Sales, of
the newly created
RCA Components
Division.

In his new posi-
tion, he will be re-
sponsible for estab-
lishing and administering sales
programs for components, parts, and
test equipment.

He joined the company in 1943 and
has heen with the War Contract Serv-
ices Dept. and Tube Division. From
1951 to 1953, he acted as tube district
manager for the company's East Cen-
tral Region and in 1953 he was ap-
pointed manager, Battery Marketing.

* & &

CHARLES FENTON, president of the
Fenton Company of New York and
treasurer of the Institute of High
Fidelity Manufacturers, passed away
recently at the age of 51.

He had been active in Institute
affairs since its inception and gave
unstintingly of his time and talents
to further the cause of the audio

industry.
2 % %

| DAYSTROM, INCORPORATED announces

that it has negotiated an agreement
for the purchase of FORD ENGINEERING
CO. INC., Upland, Calif. Upon comple-
tion of the sale, the subsidiary will con-
tinue its operations and production at
its two plants in Upland and will re-
ceive technical assistance from DAY-
STROM PACIFIC CORP., Santa Monica,
Calif. . . . INTERNATIONAL AUTOMATIC
ELECTRIC CORPORATION has changed
its name to AUTOMATIC ELECTRIC IN-
TERNATIONAL INCORPORATED . . . Ap-
proval of terms for a merger hetween
MIDWESTERN INSTRUMENTS, INC,, Tul-
sa, Okla., and MAGNECORD, INC,, Chi-
cago, Ill., has been announced. The
merger plans, which have been ap-
proved by both boards of directors, will
be submitted to stockholders of the two
companies for immediate action. Pres-
ent plans are for operation of the sub-
sidiary as a division of the parent firm,
with an integration of personnel of
both organizations . . . PHILCO COR-
PORATION has purchased the SIERRA
ELECTRONIC CORPORATION of San
Carlos, Calif. It will be operated as a
wholly owned division of the parent
firm . .. CORNELL-DUBILIER ELECTRIC
CORPORATION announced the acquisi-
tion of the substantial majority stock
control in the TOBE DEUTSCHMANN
CORPORATION of Norwood, Mass. The

www americanradiohistorv com

policy is to continue manufacture of
the line in its Norwood plant . . . An-
nouncement has been made of the for-
mation of MADISON FIELDING CORPO-
RATION, 863 Madison Ave., Brooklvn,
N. Y. The firm will manufacture equip-
ment both in components and in fin-
ished units for the high-fidelity market
... HOWARD W. SAMS & CO., INC. an-
nounces the formation of a new Indus-
trial Service Department. This new
department will serve manufacturers
of electronic and electro-mechanical
equipment as well as Government
agencies who require the preparation
of any type of instruction ntarual cov-
ering technical equipment . . . GEN-
ERAL ELECTRIC COMPANY arnounces
the creation of a new operating divi-
sion, the Communication Products
Department, which will absorb func-
tions previously handled by the com-
pany's Communication Equipment Sec-
tion. Products of the new department
will include mobile radio, microwave
radio relay, radio traffic coordination
units, power line carrier equipment,
terminal equipment, and other commu-
nication systems.
- £ k]

WALTER E. PEEK, formerly sales man-
ager of Electronic Mechanical Prod-
ucts, has been ap-
pointed general
sales manager of
Centralab, a divi-
sion of Globe Union
Inc.

His new assign-
ment covers all

> ﬁ?
‘h 15
products: variable

: ‘A?Q‘
resistors, wave l

switches, packaged electronic circuits,
semiconductors, piezo ceramics, spe-
cial ceramics, ceramic capacitors, and
distributor and export sales.

Mr. Peek has been with the com-
pany since 1953. Prior to his employ-
ment with this organization, he was
with such firms as Arvin Industries,
Colonial Radio Corp., General Instru-
ment Corp., Electronic Labs., and P.
R. Mallory in engineering, prcduction,
sales, and management.

* * &
RETMA has requested all of its member
companies to submit answers to a
questionnaire pertaining to industry
practices aimed at alleviating the
shortage of engineers, scientists, and
other technical personnel.

The industry survey is being con-
ducted in order to fulfil] a Depart-
ment of Defense request that the elec-
tronics industry study the problems
of technician shortages in the Armed
Services and propose means by which
the situation might be improved. A
comprehensive report will be compiled

RADIO & TELEVISION NEWS
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Label
> — ... No Exception

with your 10 or 12 Record
m Emembership: ﬁNy of your choice.

NN S o e RS e oo
If you are a true record collector, be it classical, pop, or jazz . . .
this club was designed for you. As a member you can get ANY

L.P. ever recorded at actual DEALERS COST, that's a saving
of 38 % off the current list price. If you purchase as few as cne
recerd o week you will save cver $75 a year.

The Nel-Kaye Record Club has been established for many years.
Each year thousands of members take advantage of its unprece-
dented 38% saving. The membership fee is only $ 10 for 2 years
(lessthan 2c a day) and entitles you to the following:

4 One 10" or 12" LP record abso- Hayden Society, etc., any LP listed in

lutely FREE, ANY record — ANY any record Catalog. No exceptions—

label—the choice is entirely up to you. in short, any LP ever recorded.

(the value of this FREE record alone

is actually worth the greater part of @ Each month you will receive, ab-

your $]0_ membership fee. solutely FREE, a new record CO'O!OQ
worth 25¢, listing every LP ever

2 During the 24 month period of your
membership, you may purchase as
many or as few records as you wish.

recorded.

5 All records are guaranteed factory-

3 There are no restrictions of any new and in perfect condition assuring
kind. You may order any LP record— the highest standards of Hi Fidelity
\ any label, major or minor — RCA, recording. Exchanges on any defec-
4 Decca, Columbia, Capital, Mercury, tive records are made immediately
London, Westminster, Urania, Vox, without charge.

% Foreign Memberships accepted. %

MONEY BACK GUARANTEE

Full membership fee (less cost of Free
membership record) refunded within
60 days if not completely satisfied.

Special Offers af Dealer’s Cost

will b® made from time to time to
club members on oll accessories such
os diamond needles, topes, record
vacks, Hi-Fi phonographs etc.

| I N B N B N N N N NN N NN NN RN-B N B BN N &5 N }N.
Make checks payable to Dept. R-2 [ |
NEL-KAYE RECORDS, Inc. 1604 York Ave, New York 28, N.Y. |
I am enclosing $10 [] check or [] money order covering two year membership |
in the “Nel-Kaye Record Club of the Year.” This does not obligate me in any 0
way. | may order as many or as few records of my choice as ! wish.

My Free L.P. record choice is................. R . !

N AN B L e il b )
ADDRESS.._.....ooooooooooio e DR ——— i
T e — B e ZONEL STATE. [ |
[
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from the industry findings and sub-
mitted for Defense Department ex-
amination.

The two-stage survey is designed
to obtain, in general terms, a quanti-
tative analysis of programs which are
already in use in the electronics in-
dustry, and submit any workable or
proven practices which have been the
most helpful in meeting the challenge
of manpower shortages.

At the same time, RETMA believes
that the survey will provide, for the
first time, a library of comprehensive
information on this vital subject, and
will provide guide lines to member
firms for the adoption and expansion
of programs in this area to thus en-
able manufacturers to meet and sclve
the problem of manpower shortages.

& * *

ALLEN B. Du MONT, JR. has been ap-
pointed assistant division manager of
the Receiver Divi- . :
sion of Allen B. Du-
Mont Laboratories,
Inc.

In his new posi-
tion, he will super-
vise product devel-
opment from a
technical and styl-
ing standpoint for
television receivers, high-fidelity phon-
ographs and combinations, and clock, '
table, and portable radios. Other ad-|
ministrative duties will include plant
and office layout, market and mer-
chandising analysis, and lcasehold im-
provements of wholly-owned subsidi-
aries.

He was formerly a divisional sales
representative, assistant to the Tube |
Division manager, and has recently !
held posts in merchandising and ad- |
ministration with the Television Re-l
ceiver Division.

* * *

F. D. EDES has been appointed assistant
to the vice-president and general man-
ager of Raytheon Manufacturing Com- '
pany’s Receiving and Cathode Ray
Tube Operat:ons He will make his
headquarters in Newton, Mass. . .

ROBERT L. SHAW has been appomted
general sales manager of the Radio
and Television Division of Sylvenia
Electric Products Inc. . .. Filtors, Inc.
has named €. G. "SPEC" BARKER sales
manager of the company . .. J. F.
MAIER has been made administrator,
Tube Industry Sales, RCA Tube Divi-
sion . . . RICHARD W. WALKER is now
vice-president in charge of manu’ac-
turing at Transitron, Inc., a subsidiary
of Van Norman Industries, Inc. He has
taken permanent residence in Man-
chester, N. H. ... University Loud-
speakers, Inc. has named LAWRENCE J.
EPSTEIN director of Sales and Merchan-
dising, and CHARLES RAY as Jobber
Sales manager . . . The appointment of
HARLEY T. LITTERAL as radio sales man-
ager of the Radio and Television Divi-
sion has been announced by Sylvenia
Electric Products Inc. .. . GEORGE D.
RICE has been elected a vice-president
in charge of manufacturing and a mem-

(Continued on page 112)
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How to Pass

Tells where to take FCC examinations,
approved way to prepars for FCC ex-
positive method of check-
ing your knowledge before taking the
examination,

am inations,

License
ExamS_

Let us send You

FREE

the entire story on How to

PASS Your FCC Commercial
License Exams.

Get Your FCC License

WE

GUARA

Toe Train You
Until You Receive

NTEE

YOUR FCC LICENSE

If you fail to pass your Commercial Licenss exams after completing eur course,

until you successfully abtain

we guarantee to centinue your training, witheut additional ecst ef any kind,

your Commerzial Licenss.

Cleveland Institute Training Results in

success with commercial FCC examinations . .

. . and quickly.

every month our trainees get jobs like these:

¥

'...r-r
B

i

T

(s

Boyd Daugherty:

“i Fecently sceurcd o po-
sition as Test ¥ugineer

with Melpar, Inc sub-
stantial  sa nerease
was involved. " My Cleve

played a maler role in
qurllf)inz me for this po-

yd Daugherty
“3’5 (‘lmdwin Ct.. Apt. ©
Falls Chw'ch, Va-

R ke L b i et s R

Irving Laing:

“'You ¢over toPiecs that were not pre-
lentgd by the Navy at the E. T.
Sc Your course has Fel

tlv '-0 l:et. my 2nd class C
ticket. 1 now a radio_and T.V.
engineer u \\T\S and WDTR in De-
trott. Michigan,’

Trving L. lnlm:

15887 Robso,
Detruit 27, Mlchlg‘n

- |

Pl

TOP GRADE EMPLOYERS LIKE THESE LOOK

BENDIX RADIO:

PHILCO:

WESTINGHOUSE:

www americanradiohistorv com

"‘We shall look forwcrd fo receiving completed opplica-
tions from your students.'

**We have employed o great number of well qualified
elecfromcs personnel who were graduates of Cleveland
Institute.””

"'"We would oppreciate your Iis’inq our current openings
in your monthly Job Opportunities.’’

RADIO & TELEVISION NEWS
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_ FCC*tesa License Exams

An FCC License can be your
Guarantee of Success in Electronics

here’s proof...

Name and Address License Time

Woalter Eqgers, Pacific Grove Ist 12 weeks Money Making ==
Paul Reichert, West Salem, Ohio 2nd 10 weeks FCC License B CLEVELAND
Harold Phipps, La Porte, Indiana Ist 28 weeks fnformatien INSYITUTE
John H. Johnson, Boise City, Okia. 2nd 12 weeks E:_‘:._ﬂlg"i’y?
James Faint, Johnstown, Pa. Ist 26 weeks .Isamp e

\.l|esls0|_\\

MASTER COURSE

Clveland Institute of Radio Electronics

Desk RN-2, 4900 Euclid Ave., Cleveland 3, O.

Bob Thompson:

b a yeit and a half. he recclved his ficst
class FCC License. He iz cominuing his
trainlnge with Cleveland  Institute.  His
zoal is much hilgher than his preseat pos
sition whiv Eastern Airllnes, wo he is

LS adding technical “know-how'' 1o his
pruetica. experlenee.
‘1 v 1o Thompsibn
o5 Ironwood Drive

Nashiville 14, Tennessce

James Gicn:

When Tim ehralld. he Wis 1 lem-
n ? 1P tae City of Tace-
W

Pleose send Free Booklets prepared to help me
get ahead in Electronics. 1 have had training of

L e sisice of 14
s, = cwupletsd the  Master

i
Gomine ol recvived hln Brad Elake experience in Electronics as indicated below: !
::‘ll.l";l‘l'lll'r" monulle and microwave '
i{‘-'.'g.‘;“n."f;..f'ﬁ"-‘;;jil:w [ Militory (] Broadcasting |
(] Rodio-TV Servicing ] Home Experimenting }
To GLEVELAND lNSTIT“TE | [0 Manufacturing (7] Telephone Company |
| [ Amateur Radio [] Other |
Aevoief-GenerlaI Goodyear Atomic Corp. | - {
American Airlines 1BM . 3
A,;,el,;can Ie'ephone & International Telephone : In what kind of work are you | fn what branch of Electronics I
elegraph Co. & Telegraph Co. en d? ov interested?
Bendix Radio Mohawk Airlines [} now engaged: G L a3 ’
Braniff Airways Motarola 1 = I l
Burroughs Corp. North American Aviation,
Capital Airlines Inc. | |
Continental Air Lines, Inc. Northwest Airlines Name Age l
Convair Philco I
General Electric RCA
Glenn L. Martin Co. Ryan Aeronautical Co. l' Address I
*Plus many others ] City Zone State ll

_ Special Tuition Rates to Members of Armed Forces
—— e e e e e e e e ————— wd

February, 1957 29
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Do vou need a Degree

for success 1in Electronics?

£
Not necessarily,” says Dick Brani, 33-year-old Field
Engineering Instructor in Project Sage at IBM —Kings-
ton, New York. “Oh, sure—I'm aware of my limitations
to design electronic equipment even though I am quali-
fied to maintain it. That’s the biggest advantage of a
formal degree. The point is . . . there are many respon-
sible management positions opening all the time in IBM
for men like myself . . . and comparable positions else-
where would probably require an engineering degree.”

Some seven years ago, IBM took the initiative with
respect to technical training within its own organiza-
tion. It realized, even then, that a great number of in-
telligent and otherwise capable men were falling by the
wayside merely because they lacked 4 years of college
engineering. Statistics indicated that because of finan-
cial difficulty or improper high-school preparation, close
to 50%.of the potential engineers in the country became
lost in the educational shuffle. While some people with
less foresight ignored the fact or bemoaned it, IBM did
something about it. Consequently, fellows like Dick
Brani can now enjoy more satisfying, more rewarding
work than ever before.

Great Interest in Mathematics. While Dick was at-
tending Boys’ High in Brooklyn, his principal academic
interest was mathematics. And, like many other young
fellows of that era, Dick was realistic about his future.

30

Brani trouble shooting Magnetic Drum Frame. Brani studics computer plugga

He decided his best bet might be business accounting.
When Dick graduated in 1940, he accepted a position
with a New York banking firm. It was not until Dick
entered the Army in 1943 that he had the opportunity
to pursue a more advanced form of mathematics, an
AS.T.P. training program at Lehigh University. This
all-too-brief experience convinced Dick that he should
make his career in a field that was in some way related
to electrical technology.

Postwar Education. Discharged with the rank of Staff
Sergeant, Dick returned to Allentown, Pa., to marry a
girl he had met while enrolled at Lehigh. During this
period, he successfully supported his family and himself
selling various lines of food. In the evening, however,
Dick continued his study of radio, TV, and electronics
at the Allentown Branch of the Temple Institute. In two
years’ time, he graduated and secured an F.C.C. license.
His technical career was beginning to take shape.

IBM Looks Especially Good. Glancing through an is-
sue of Time Magazine one evening, Dick happened to
read an article about Thomas J. Watson, Jr., the presi-
dent of IBM. The.story emphasized Mr. Watson’s great
faith in the future of electronic computers . . . the won-
derful promise it holds for the ambitious, intelligent
young man. Some time later, Dick spotted a classified
ad describing IBM’s association with Project Sage. Phil-

.

ble unit. Dick explains computer logic to a Systems Class.
RADIO & TELEVISION NEWS
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33-year-old Dick Brani feels that technicians can grow into
more responsible positions.

adelphia was one of the work locations available after
training. That was all Dick Brani needed.

Asked to Become an Instructor. When Dick was
three-quarters of the way through his nine month com-
puter systems course, he was invited to remain at King-
ston as an instructor. “It was like a bolt out of the blue,”
he recalls. “I knew I'd enjoy teaching, but I always
thought it was out of the question. I accepted all right,
and I can’t tell you how much I've enjoyed helping these
fellows and watching them grow within the organiza-
tion. For instance, there’s a fellow in my class right now
whose education is limited to correspcndence school.
He’s in the top third of his class, and has a real future
with IBM —all because he has the native talent and is
willing to work.”

What Does Dick Brani Teach? “Actually, I teach
three separate courses for technicians in field engineer-
ing. One is computer systems testing, which is for the
more advanced student. This training lasts for 33 weeks
—a long time, perhaps, but it’s well worth it. Another
is a program of 24 weeks’ duration that deals with com-
puter input-output units. Finally, I teach a course in
computer units displays. This also lasts for 24 weeks.
Each one of these courses is an education in itself.” Ex-
perience has shown that IBM’s educational programing
is most successful. Men accepted reccive their training

At the Maintenance Console.
February, 1957

At home Dick plays with one of his threc children.

with no strings attached—no contracts. Upon gradua-
tion the road to success is wide open in ail divisions of
the corporation.

The World's Largest Electronic Computer. “This
computer is really fantastic. It contains approximately
1,000,000 parts, and it’s housed in a building 4 stories
tall. Information is filtered in from Texas towers, picket
ships, reconnaissance planes—even ground observers.
Every object in the sky is analyzed. Then it checks each
object against available traffic data and identifies it as
either friendly or hostile. It can make suggestions, but it
can’t send a Nike missile against a ‘baddie.” Only
authorized personnel can make that decision.”

What About Dick’s Future? “Well, right now, I'm do-
ing work that most technicians couldn’t touch with a
ten-foot pole. 1 know of few companies where techni-
cians are actually doing engineering work. I guess it's a
matter of approach. Both kinds of companies will get
the job done, but IBM prefers to think in terms of the
man, encouraging him to grow into more responsibility.
You might say that IBM gets more out of the man, and
in the final analysis, it seems a lot more efficient from
the corporation’s and employee’s viewpoint. Personnel
policy at all levels—management, engineering, or tech-
nical —is the same. The future is wide open.”

Just recently, Dick bought a home in Saugerties, near
Kingston, where his wife Betty and their three children,
David, 9, Sharon, 7, and Paul, 3, enjoy a pleasant, con-
tented life together. Occaiional]y, in the summertime,
Dick plays softball with his co-workers. But his family
is—and always will be—his predominant interest.

What About You? Opportunities in the Project Sage
program of long-range national importance are still
growing. If IBM considers your experience equivalent
to an E.E.,, M.E. or Physics degree, you'll receive 8
months’ training, valued at many thousands of dollars
as a Computer Systems Engineer. If you have 2 years’
technical schooling or the equivalent experience, you'll
receive 6 months” training as a Computer Units Field
Engineer, with opportunity to assume full engineering
responsibility. Assignment in area of your choice. Every
channel of advancement in the entire company is open.
All the customary benefits and more. WRITE to: Nelson
O. Heyer, Dept XXX, IBM, Kingston, New York.
You'll receive a prompt reply.

Customer Engineers: opportunities are also
available, locally, for servicing IBM machines,
after training with pay. Consult your nearest
[BM office.

MILITARY |
PRODUCTS

DATA PROCESSING
ELECTRIC TYPEWRITERS
TIME EQUIPMENT
MILITARY PRODUCTS

n
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A NEW
FRO NTI_ER

FOR

RCA offers an opportunity for you
to apply your technical skill to its
Missile Test Project at Patrick
Air Force Base, Florida—
“Launching Site of the Satellite.”

Here at the world’s longest missile
testing range, extending from
Florida far across the South Atlan-
tie, you can enjoy improved status
with the recognized leader in Elec-
tronics. Unprecedented growth ap-
portunities are offered in various
phases of data acquisition, transmis-
sion and processing, including Radar
—Communications—Opties—
Computers—Timing— Telemetry.

At RCA’s Missile Test Project you
will enjoy technical advancement

32

“_*“l-

combined with famous Florida liv-
ing. Your family will appreciate
the ideal climate—zllowing year
'round outdoor activities—and
pleasant social surroundings.

Immediate assignments are avail-
able in Florida, the Bahama
Islands, and aboard tracking ships
in the South Atlantic. Attractive
home leave policy and salary dif-
ferential make the Bahama Islands
and tracking ship assignments
especially attractive for single men.

www americanradiohistorv com

Let the Missile Test Project be-
come your symbol of the future.
Join in our assault on the frontier
of space!

For complete information about
this new ard challenging field,
write to:

Personnel Manager, Dept. N-16B
RCA Service Compoany, Inc.
Missile Test Project

P.O. Box 1226

Melbourne, Florida

RADIO CORPORATION of AMERICA

RADIO & TELEVISION NEWS
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changes channels

from your

easy chair!

1
]

-

DON WILSON—RADIO AND TV'S
GREATEST SALESMAN WILL BRING
CUSTOMERS IN DROVES!

Don Wilson, one of America’s
long-time favorite radio and TV
announcers, will lend his strong
support to help you sell I-T
Remote Control Instani Tuners
on television. So place your order
now for a big stock of I-T’s
and capitalize on this big
advartising campaign.

Goes On Practically Any Set!

Tke I-T Remote Control Instant Tuner is |
engineered to go on practically any set—new or l

old. Your mcrket is wide open!

No Installation Problems!

Customers can install 1-T themselves in less
than 3 minutes! It's easy—no tools needed—mno
electrical connections. And, there’s no

service problem!

HERE'S HOw (7 sELLS!

I-T sells like hot cakes! All you
have to do is demonstrate it—and
you'll sell I=T*s by the bushel! Almost
every TV set owner is a red hot
prospect. IN ADDITION —E-T is the
perfect gift for every occasion—
wedding, housewarming! You
name it—and you’ll sell E-T!

i=T 1S SOLD AND FULLY GUARANTEED BY

THE ALLIANCE MANUFACTURING CO., INC., ALLIANCE, OHIO

(Division of Consolidated Electronic Industries Corp.)
In Canada—Alliance Motors, Schell Ave., Toronto, Ontario

WRITE, WIRE, OR CALL NOW FOR INFORMATION ON HOW YOU
CAN ORDER and PROFIT with I-T Remote Control INSTANT TUNER!
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WE TRADE HIGHER!

SKEPTICAL? WE’LL PROVE IT! WRITE TODAY!

L

BRAND NEW! - FROM JOHNSON

“VALIANT” KIT $349.50 - WIRED $439.50

WRITE FOR FULL DETAILS ABOUT OUR TIME PAYMENT PLAN

All prices f. o. b, St. lovis ¢  Phone CHestnut 11125 L e L e L e e L e e e ]
/ : WALTER ASHE RADIO COMPANY OUR 35TH YEAR :
F
g
/, /i 1 O Rush "Surprise” Trade-In Offer on my......coviieieiimnieieniiiiiiiiiiaiesisnssicoisssiorinrionienrs |
(R LLLTA v .
1 {show make ond model of new equipment desired) RN.2.57 1
RA D‘Io co‘ ] O Send NEW 1957 Walter Ashe cataleg. 1
1 NEm0 0006 00006660006060060000000000000000E00GETCOEOCCEABEOCONOCEOBEOCCENBOO0GINEOBOGEOACO0GOD0TIBECAIGI0BO0EEEE0ED 1
P. 0. BOX 4444 - PLAZA STATION | Addre COVEEEERTEUERIEOACOAIOITAATTG00 ]
[T RO UTUIRTTURTTRRRIy- £+ T SOUS. | 7. | L OUPIeUPrRIOUT P PP PRI AT |
ST. LOUIS 1, MO. Il .

RADIO & TELEVISION NEWS
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NEW pYRAMIC
CONDUCTANCE

f TUBE & TRANSISTOR

£ TESTER 3666
| @ FEPFFRERRT @ |y $62.95
g TSR WIRED  $109.95

COMPLETE with steel cover and handle.

SPEED, case, unexcclled accuracy & :horsugh-
ess, Tests all seceiving tubas (& pic tubes with
wdapter). Conig osite indication of Gm, G2 & peak
~mistion, Simulaneous sel of any 1 of 4 combina.
tions of 3 plate voltages, 3 screcn voltage:, 3 manges
of continuously varjable grid volitage witk 5%
1¢Cu-ate POt). New series-sirimg voltages: fo- 600,
150, 300 ma types. Sonsitive 200 12 mete~. S mnges
meter senaltlvity (1% shunts & 5% pot’. 10 SIX.
sosislon lever switches: [ree-point conacction of
:ach tubce pin. 10 pushbuttons: rapid insert of
any tube clement in leakage test circui. & speedy
sel. ¢f individu tl sections of multi-section tubes in
meria tests. Diract-rrading of inier-elcment leakage
In ohms. New zear-driven rallchart, Chacks n-pon
& pon.p transitorst scparaté meter readings of
eollector leakage eurrent & Beta using m-ermal de
power supply.

““COLOR

and Monochrome
w DCto SMCLAB & TV

L4 -

< M T 5”7 0SCILLOSCOPE #460

> Q " KIT $79.95
= $129.50

i"i ; ‘2 : WIRED
o Features BC Amplifiers!

Flat from DC-4.5 mc, wsable to 10 me. VERT.
AMPL.: sens. 25 rms mv/in; input T 3 megs;
direct-compled & push-pull thruout; K-fellower
coupling bet. stages; 4-step freq-compcnsuted at-
tcnnator up to 100C:1, SWEEP: perfectly lincar
10 cps-190 ke (ext. cap. for range to 1 <ps);
pre-set TV V & H positions; auto, sync. ampl. &
lHm. PLUS: direct or cap. coupling; bal or unbal.
inpats; elge-lit engraved lucite graph screen; dim-
mer; filter; bezel fits std photo equipt. High inten-
sity trace CRT. 0.06 usec rise time. Push-pull hor.
zmpl., {lat to 400 ke, sens. 0.6 rms mv/in, Built-in
val:. calih. Z-axis mod. Sa~vtooth & 60 cps outputs.
Astig. cowrol. Retrace blanking. Phasing control.

The specs are the proof...

NEW BEST BUYS by

g ————

-9® e @ -
“t" {* : = 1 - ol
HIGH FIDELITY PREAMPLIFIER

=nrsia k1 324, wireo 33753

wits Pawer Supply: 2iFs1 KiT ¥29%5 wareo $44%°

L8
3

Wil not add distortion or detract from th= wide-
bard or tramsicnt response of the [msst powex
amolifiers at any control settings. High juality
feedback eirctitry throughout plus the mo:t coms
pleze control & switchlng iacilities. Heavy-gauge
sol.d brushed brass panel, concentr ¢ camtrols
onc-picce’ brown enamel steel cabinet bor lasting
atezactive aprearance. Feedback-type, tha-p cuat.
oft (12 db/o=tave) seratch & rumble ‘ilters, Low
distortion feedbaek equalization: 5 npet commor
recording curves for LPs & 78s including RIAA
Low-distortioa feedback tonc contrcls: drovide
large boost ot cut in bass or treble with mxi-freq:
& volume uiaffectédd. Cenmtralub pr.mted-eirculs
Sealor *Comocnirol” loudness contrcl wizh eon.
ceptric level control. 4 hidevel swit:ked inputs
{tLner, (v, tase, auXx.) & 3 low-level impute (sepa
rat® front pancl Jow-level input sclectar Jermit.
concurrent use of changer & turntatle). Prope-
pick-up loa€ing & atenuation prov ded for al
quility cartrsdges. Hom bal. eontrol. DC super
imaosed on Silament supply. 4 convendence out
letz. Extreme.y flat widehanid freq. resp.: *1 db
8.100,000 ¢ps +03 db 12-30,000 cps. Exzremelr
semsitive. Negligible hum, nolse, harmonic or IM
distortion. Size: 4.5/8” x 12-5/16” x 4%78”. 8 Ibs

NEW

QDMPLETE with FACTORY-BUILT CABINET —
2WAY HI-FI SPEAKER SYSTEM #HFs1 *39%°

60-WATT Ultra-Linear
HIGH FIDELITY POWER AMPLIFIER #HF60
with ACRO T0-330 OUTPUT TRANSFORMER

KIT #72°%° WIRED *99°°

Seperiazive performance. gbtained through using
the wotld's finest components & circuioy, at an
increditly low price. Cirtuit comprisci EF86 low-
noise valtage amplifier direct-coupled to 6SN7GTB
cathode~coupled phase inverter driving a pair of
Ultra-Linear connected push-pull EL3 output
tubes orerated with fixed bias. Rated pawer out-
put: 6 w (130 w peak). IM Distortien (60 &
6000 cps at 4:1): less than 1% at 60 w; less-than
05% 7t 50 w. Harmemic Distortiosm: less than
0.5% a. any freq, between 20 ¢ps & 20 ke within
1 db of 60 w. Sinusoidal Freq. Resp.: at | w2 *0.]
db 5 ¢fs to 90 ke¢; at 60 w: =0,1 db 16 cps 1o 90
ke, Square Wave Resp.: excellent from 20 cps to 25
ker 3 usec rise-time. Sensitivity: 055 v for 60 w.
Dampimg: Factor: 17. Inverse Feedback: 21 db.
ACRO T0-330 Qutput Transformer ([ 11ly pouted}.
GZ34 extra-rugged rectifier (indirectly-heated
cathode eliminates high ztarting voltage on electro-
Iytics & delays B+ until amplifier tubes warm up).
Inpumt level control. Pancl mount fuse holder.
Both bias and bias-balance adjustments. Std octal
socket provided for pre-amplifier power take-off &
remote on-off switching, Size: 7”7 x " x 8" 30
Ibs. Mztching cover available.

Genain= 2-way Dbook-shelf size speaker systemn Jensen
hicavy duiv 8”7 woofer (6.8 or. magnet) & matchirg Jensen

See the "“BEST BUYS" NOW IN
STOCK at your nearest distributor.
Filt out coupon for FREE CATALOG.

commession-driser exponential horn tweeter with level
contcl. Smooth clean bass & crigp cxtended highs free of
colo-ation or ar_ificial brilliance. Faetery-built tuned bass
reflex tirch hamlwood cabinet (2ot a kit) comstoucted to

higk qazlity standards. Neutral acoustical Zrille ¢loth
framed by a smooth-sanded solid birch molling. Freq.
Resg. measured 2 ft. away on principal axis in anechoic

Prices 2% hogher on West Coast.

T

February, 1257

leve
Sizc

chanbeaer with 1 watt input — Woofer: =4 (b 80-1800 cps;
Twester: =2 db 2800- 10,000 cps; Crossover Reglan: 1800-
2800 cps, shift i1 levcl over this region depends oa twecter
ztotrol se ting. Power-handling capacitv: 25 watts.
2% 3 11" x 9. 19 Ibs. Wiring Time: 15 min.

84 Withess Street, Brooklyn 11, N. Y,

www americanradiohistorv.com

0 NEW vm
" SWEEP GENERATOR

& MARKER #368
KIT $69.95
“ay WIRED $119.95

Entirely electroric $weep ¢ircuit (no me¢chanical
devices) with accurately-biased inecredustor for
excellent linearity. Extremely flat RF output: new
AGC cireuit automatically adjusts osc. dor max.
output on cach bind with min. ampl. vzriations.
Exceptional tuning accuracy: edge.lit hairlines,
330° scale. Swept 1Dsc. Range 3-216 mc in 5 fund.
bands. Varfable Marker Range 2.75 mc in 3 fund.
bands; 60.225 mc on harmonic band. Xtal-con-
trolled Marker Ose., 4.5 mc xtal supplied, Ext,
Marker provision.. Sweep Width 0-3 me lowest
max, deviation to 9-30 mc highest max, dev, 2-way
blanking. Narrow range phasing. Attenuators:
Marker Size, RF Finc, RF Coarse (4:step decade).
Cables: 50-ohm term. output, *scope horiz., *scope
vertical with isolarion probe.

NEW

COMPLETE with Preamplifier, Equalizer
& Control Section
20-WATT Ulwa-Linear Williamsen-Type
HIGH FIDELITY AMPLIFIER # HF-20

KIT #49% WIRED *79%

A low-cost, complete-facility amplifier of tke
highest quality ‘hat sets a new standad of per-
formance at the price, kit or wired. Rated Power
Qutput: 20 w (54 w peak). IM Disto=tion (60 &
6000 cps/4:1) at rated power: 1.3%. Max. Har-
moni¢ Distortiom hetween 20 & 20,000 cps at 1
db under rated power: approx. 1%. Mid-band
Harmenie Distortion at rated power: (.3%. Pow>r
Response {20 w. : =0.5 db 20-20,000 cy=: 221.5db
10-40,000 cps. Freq. itesp. (V4 w): =05 db 13-
35,000 cpsi =15 db 7-50,000 ¢ps. 3 fecdbark
cqualizations [o- LPs & 785, Low-disto=tion {ced-
hack tone contrels: large boosts or cuts in bass or
ircble with mid-‘regs. & volume unaffected. Lou:l-
ness control & s2parate level sct contral on froat
panel. Low Z output 10 tape recorder. 3 hi-level
switched inputs tuner, tv, tapc. aux; 2 low-level
inputs for proper loading with all cartrilges. Hum
bal. eontrol. DC supcrimposed on filament supply.
Extremely fine output uvansformer: :nterleaved
windings, tight coupling, careful balancing, grain.
oriented stecl. 818" x 15" x 10", 24 Ibs

Matching cover available.

Turn poge for other EICO od.
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the specs prove
who'’s best!

for COLOR & Monochrome
TV servicing

RF SIGNAL GENERATOR
KIT $26.95 WIRED $39.95

150 ke to 1435 mc with ONE gencrator!
Better value than generators selling at 2
or 3 times its cost! Ideal for iF-RF align-
ment, signal tracing & trouble-shooting
of TV, I'M, AM sets; marker gen.; 400
cps 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 mes
1 harmoni¢c band 111.433 me. Freq.
accurate to *1.5%: 6:1 vernier tuning
& excellent spread at most important
alignment freqs. Etched tuning dial,
plexiglass  winddws, edge.lit hairlines.
Colpitts RT osc. dircctly plate-modu-
lated by K.follower for improved mod.
Variable depth of int. mod. 0-50% by
400 cps Colpitts osc. Variable gain ext.
amplifier: only 3.0 v nceded for 30%
mod. Turret-mounted coils slug-tuned
for max. accuracy. Fine & Coarse (3:step)
RF attenuators. RF output 100,000 uv;
AT sine wave output to 10 v. 50-ohm
output Z. 5-way jack-top bimling posts
for AF in/out; coaxial connecctor &
shiclded c¢able for RF out. 12AU7,
12AV7, sclenium rectifier; xmfr-oper-
ated. Deep-etched satin aluminum pancel;
rugged grey wrinkle sieel cabinet.

8" x 10" x 434", 10 1bs.
NEW!

' PEAK-to-PEAK
VIVM #232
& UNI-PROBE

{pat. pend.)
KIT $29.95

WIRED $49.95

Half-tura of
probe-tip

selects DC

or AC.Ohms,

Uni-Probe — exclusive with EICO —
only 1 probe performs ail functions!

Latest circuitry, high sensitivity & pre-
cision, wide ranges & versatility. Calibira-
tion williout removing from cabinet.
New balanced bridge circuit. High Z
input for negligible loading. 4'2” meter,
can’t burn.out ¢ircuit. ? non-skip ranges
on every function. 4 functions: +DC
Volts, —DC Volts, AC Volts, Ohms. Uni-
form 3 to | scale ratio for extreme wide-
range accuracy. Zero center. One zero.
adj. for all functions & ranges. 1%
preeision ceramic multiplicr resistors.
Measure direetly peak-10-peak voltage of
complex & sine waves: 0-4, 14, 42, 140,
420, 1400, 4200. DC/RMS sine volts:
0-1.5, 5, 15, 50, 150, 500, 1500 (up to
30,000 v with VD probe & 250 me¢ with
PRF probe). Ohims: 0.2 ohms to 1000
megs. 12AU7, 6AL5, seleninm rectifier;
xfmr-operated. Deep-ciched satin alumi-
num panel, rugged grey wrinkle steel
cabinet. 812" x 57 x 5”. 7 Ibs,

Turn poge for other EICO od

FREE

EICO CATALOG!

1957

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

TUBE TESTE
1 #625 SINE & SQUARE WAVE AUDIO
Wired $49.9 HIT $31.95
" ffsstér'ﬁm Wired $49.95
es T »
string type 5‘8%9,3‘53'":'.3 ?;
tubes ;Quoure. 60-
+ llluminated OO Pl
roll-chart £0°T507000 cpr.
Pix Tube Test Adapter _$4.50 g oo

5 PUSH-PULL
0sCILLOSCOPE
2425
KIT $44.95
Wired $79.95

77 PUSH-PULL
0SCILLOSCOPSE
#470

KIT $79.95
Wired $129.50

RF SIGNAL

VACUUM TUBE GENERATOR
VOLTMETER #221 ::3320

KIT $19.95

i 92350 Wired $29.95

Wired $39.95
. 150 kc-34 mc,
calibrated har-

OELUXE VTVM monics to 102

© 214 (72" METER

mc. Pure or
KIT $34.95 mod. RF, &
Wired $54.95 Colpitts osc.
400 cps sine

outputs.

NEW!
REDI-TESTER

#540
KIT 512.95
Wired $15.95
Multi-range ac/de
voltmeter, omme-
ter, ohmmetes,
wattmeter, leak.
age checker for
home & auto re-
pairs.

Range 500 kc—
& 228 mc on fund.

#944 FLYBACK
TRANSFORMER &

Cont. swee
YOKE TESTER width contropl.
KIT $23.95 DI
Wired $34.95 KIT $34.95
o fast check all Wired $49.95

flybacks & yokes

. Sin or out of set.
¢ + spols even 1

shorted turn!

TV/FM SWEEP GENERATOR 360
SMC-4.5MC CRYSTAL $3.95 ea.

1% accuracy on
all 7 ranges.
Range 75 ke—

150 mc.
Volt reg.

KIT $39.95
Wired $59.95

Sep. volt-

Sep. hl-gain RF
& lo-gain audio
inputs.

CPARGER 2£1050

DELUXE MULTI-SIGNAL TRACER 147"

Special noise « « factor.
locator. Calibra- ;.3 eI
ted wattmeter. ¥ Tl g Kit

y e 19.95

kit $24.95 (§ °. : i

3 @ g‘ Wired
Wired $39.95 @ - $29.95

R-C BRIDGE & R-C-L COMPARATOR
#9508

RETMA RESISTANCE

'!n 1000 Ohms,/Voit
| MULTIMETER
SUBSTITUTION BOX e

& 536

wwWw americanradiohistorv com

RETMA CAPACITANCE ey LAl & -y :
SUBSTITUTION BOX KIT $24.95 VIVM PROBES KIT Wired
#1120 Wired $29.95 :’e:ak-to-Peak ;:.;: $6.95

#1100 g KIT $12.90 Demodulator ... $5.75
KIT $5.95 B Wired $14.90 Elfeté ha ,g;g
Wired $9.95 ow Capacity 85,

High Voltage Probe-1 ,
High Voltage Probe-2 ...
SCOPE PROBES

| For FREE 1957 cotolog. moil covpon NOW! l i“:co' 84 Withers Street R-2 l
I Brooklyn 11, New York ]

» | Send FREE 1957 Catalog ond name of nelghborhood |

I £/CO jobber. [

t Ji lzName.. . :

84 Withers St. ® Brooklyn 11, N, X, feblome Address ... oot ]
Prices 5% higher on West coast | R T, £ v R 1 | YA TR o | |

and subject to change without notice. I~ Y ! 1
“Dceupation................. B PR ey — W — S

Sold to Date!
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Transistoriz

ed Amateur

.

Authors Hankinson and Fedl-
gree tune up the tiny ransistor-
ized trmnsmitter with a grid-dip
meter prior tc going sm the wir,

ransmitter

45,000 Miles-per-Watt

By

GUS FALLGR:N. wiocu & AL HANKINSON. wW10sF

Research Technicians, Missile Systems Div., Raytheon Manufacturing Company

ES, that's what 'we said: On .08 watt
Y(G volts at 13 ma.) to a Raytheon
2ZN1_.3/CK7€1 transistor dcubler
stage, ‘we worled OZ7TBO in Denmark,
about 3600 miles away. And, as simple
ma-h will show, 3500 miles + .08 watt

25,000 miles per watt!

I a.l started one luneh hour last
Sertember when the thre: of us—Gus
(W10GU), Hank :W10S7), and Dick
Wr ght (W1UBC), a senicr at Worces-
ter Polytechnic who had a summer job
wita us at Rayreeon—were Lkidding
about low power. Dick said, “Let’s go
on 20 c.w. with transistors and work
all ontinents.’ We laughed at this, all
of us being medium-power DX hounds.
But we talked it cver thrcugh lunch as
a jcke project, and brougtt it up again
that evening when the three of us met
again at Gus's home.

None of us was a transistor expert
s0 we called up a fellow Fam who is a
transistor apyplicazions engineer. Tle
thought that Raythieon 2N113/CK761's,
readily availadle at par*s suppliers,
shoild do the trick. We obtained them
a few days later, and that evening a
breadbyard rig crudely kaywired to-
gether was ready “or preliminary tests.

Since Gus has th= orly three-element
wide-spaced beam on 20, “here was no
argument about where the rig would
be fired up. With a "by guess and by
gos1’ measurament, we tapped the
coax l2ad from Gus’s bz2am directly
ontd tae final tank and plugged the
key into the -ack.

The first note. clear

and sready
blastec forth

from the receiver—not

February, 1957

one >f those chirpy notes -hat infast
the 20-meter band but a nc-e of pure
d.c.

Feeling like characters in a scieace
ficticn thriller, we carefully scanned
the »and for a 599 plus 40-dh-over sig-
nal. After a couple of false starts we
decided to use Gus's big rig for the
initizl contact and then switzh over to
the =mall rig.

First call went out to W@VZB ir
Kanzas City, Missou=i. He zame beck
to tke big rig and then agreed to listen
for the small rig. Out went the call—
all #) milliwatts flooding the airwaves
“Break” went W10OGU and a 559 re-

www americanradiohistorvy com

Bored with your big rig?

Want a new and exciting

experience? Build this

tiny .08 wctt transmitter

for your DX-ing. It is

transistorized and compact!
v v v

Gus Fallgren keys the transmitter whose
power source Is the bctery siown.

s T TP ap—

T.
T "'f‘
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Under-chassis view of transistorized transmitter. Note the simplicity of the con-
struction. Output tank circuit is of left, oscillator tank just right of center.

port came back. This was too much!
Like horse players, we decided to try
“just one more.” Again it worked, the
QSO this time being with a K4 wm
Virginia. That did it—we were ready
for the big venture. As far as we knew,
no one had ever worked outside the
continental U.S.A., but we were going
to try.

Our call went out to a KV4 in the
Virgin Islands but QRM was hashing
up the band. Suddenly, KP4ZW in
Puerto Rico broke in to tell us he was
copying the small rig. He was the first
DX contact. In the days that followed,
Gus manned the rig morning and
evening before and after work, and the
following QSO's resuited: T12PZ, Costa
Rica, report 439; OZ7BO, Denmark,
339; and G3AAM, England, 349.

At this point the big rig was out of
a job—QSO’'s were coming in fast and
easy with the transistor rig alone. All
it took was plenty of listening and

making sure the frequency was clear
except for the intended victim, who
had to be someone calling CQ DX with
a 599-plus-plus-plus signal.

Of course, plenty of credit goes to
the beam which selected those nice fat
signals. However, some contacts were
made using an 80-meter doublet with
tuned feeders, so the city cave-dweller
need not despair.

Comments of operators worked cover
the whole band from surprise to out-
right disbelief—from *“wow!” to ‘ri-
diculous!’ No one has failed to men-
tion the sweet-sounding note. Signal
strength reports have ranged from 239
to 579 at W8OCT. The score sheet for
the first two weeks shows nine states,
five countries (including the first trans-
atlantic jump on record at the ARRL),
and many duplicate contacts. Requests
for schematics and construction data
come in every day.

Meanwhile, with the able assistance

The complete transmitter is built into a case measuring 5" x 24" x2%4"”. Parts
are identified in the text but the layout Is mon-critical and can be changed.
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of our friend the transistor applications
engineer, we have been catching up on
transistor theory and can now explain
why the 2N113/CK761 transistors per-
form so well in our rig. These transis-
tors are of the fusion-alloy germanium
type. They were introduced by Ray-
theon over a year ago and have been
widely used in portable receivers and
medium-speed computers.

Three important factors in the de-
sign of high-frequency transistors arc
low collector capacitance, a high alpha
cut-off frequency, and a low value for
a parameter called “extrinsic base re-
sistance.”

Collector capacitance is simply the
capacitance of the collector junction;
it is ordinarily kept low by keeping the
area of the collector junction as small
as possible. In the 2N113/CK761, this
value is about 12 pufd. at 6 volts.

Alpha cut-off frequency is defined as
the frequency at which the current gain
of the transistor has fallen to .7 of its
very-low-frequency value. However,
this is not necessarily the maximum
usable frequency. The 2N113/CK761
has an average alpha cut-off frequency
of about 10 mec,, yet it operates suc-
cessfully as a doubler final in our trans-
mitter at 14 mc.

It is true that alpha cut-off fre-
quency does affect efficiency, and that
an alpha cut-off value four or five
times our operating frequency of 14
me. would theoretically give our rig
increased efficiency. However, transis-
tors with very high alpha cut-off fre-
quencies are so much more expensive
than the 2N113/CK761 that the im-
provement in efficiency is not worth the
greater cost. Furthermore, an increase
in alpha cut-off frequency in abrupt
junction types like the 2N113/CK761
results in a reduction in the maximum
voitage that can be applied. It may
well be that more useful power can be
obtained at 14 mec. from a unit like the
2N113/CK761 than from one having a
higher alpha cut-off but a lower per-
missible power input.

Extrinsic base resistance, the third
factor, is the series resistance of the
semiconductor body between the point
where the external connection is made
to the transistor and the point inside
the body where transistor action really
occurs. It is called “extrinsic” because
in a sense it is not a true (intrinsic)
transistor characteristic, This series re-
sistance causes a reduction in the input
signal. It is only about 75 ohms in a
2N113/CK761 but may run as high as
several hundred ohms in an audio-type
transistor.

Although the output power has not
been measured, the efficiency is prob-
ably not greater than 25%; hence 60
mw. is being dissipated within the
transistor and 20 mw. is delivered as
useful power.

The amount of power that a junction
transistor can handle is mainly de-
termined by the temperature rise of
the junction and the maximum safe
temperature. In the 2N113/CK761, the
temperature rise in free air is speci-
fied as about .6° C per milliwatt and

RADIO & TELEVISION NEWS
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the maximum temperature as 85° C.
Applying these specifications to our rig,
we get a temperature rise of 36° C for
our 80 mw. input. Adding this to a
room temperature of 28° C we get a
maximum temperature of 64° C, which
is well within the 85° C maximum
specified.

There is additional latitude because
of the intermittent nature of a c.w.
transmission. Also, it is possible to
strap down the transistors to a heat
sink so as to lower the temperature
rise to about .4° C per milliwatt, thus
increasing the permissible dissipation
by 50% for a given ambient tempera-
ture. However, there is another reason
for approaching maximum temperature
limits with caution. Although the
2N113/CK761's will stand junction
temperatures of 85° C without damage,
they will not necessarily operate in a
circuit at this temperature.

Now for construction details. We'll
skip the breadboard stage, for our
original rig has been refined into a
neater and more efficient transmitter
using the same transistors and cir-
cuitry.

The entire unit is built in a stand-
ard 5" x 2% " x 2% " ICA “Flexi-mount”
case. Bottom photo on facing page
shows, right to left, the key jack, the
crystal socket, a transistor socket for
the oscillator section, the slug adjust-
ment for the oscillator coil, another
transistor socket for the doubler-final
stage, the tuning knob for the output
tank capacitor, and the antenna coax
connector. The Dbattery leads are
brought out below the coax fitting in
the lower left-hand corner. No further
comments on component placement
are needed, as nothing seems to be
critical; you can adapt the layout to
fit the components available.

For matching the antenna to the
transmitter, we use 52-ohm coax—
mainly because we had some on hand.

However, you will do well to wind
the oscillator coil as indicated on the
schematic. Don’t attempt to build the
oscillator separately and then check it
out, as you may run into trouble from
individual transistor variations. Build
the entire transmitter, plug in the
transistors, and you are ready to tune.

Tuning is a little different than with
a regular tube transmitter, but if you
follow directions you should find it
simple. You will need a grid-dip meter
or your receiver's "S"” meter, a 0-25
milliammeter, and the simple r.f. indi-
cator shown on the schematic. The r.f.
indicator is easily constructed and is
very handy for working with transistor
transmitters. R, is a carbon resistor
which matches the line impedance—
51 ohms for a 52-ohm coax, etc.

Here is the tuning procedure to be
employed :

1. Using either the grid-dip meter or
the “S” meter, adjust the slug-tuned
coil Li for maximum 7-mec. output. This
step should give you no trouble, as
transistor oscillators seem to oscillate
easily.

2. With the milliammeter inserted in
the final stage collector lead, adjust
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link L: for maximum current (12 to 15
ma.).

3. Again using either the grid-dip
meter or the *S"” meter, adjust the final
tuning capacitor for maximum i4-mc.
output. e

4. You are now ready to select the
tap for the collector. Using the grid-
dip meter as an absorption wavemeter
tuned to 14 mc. record the meter read-
ing, then change the tap and hunt for
a point where the output is maximum.
Simple but effective! The best tap will’
be quite far down on the tank coil be-
cause of the low collector impedance.

5. Using the r.f. indicator, move up
and down the final coil until the point
of maximum output is found, and con-
nect the antenna tap at this point.

Now that you have a working rig,
any variations are up to you. One that
we tried and discarded only for the
sake of simplicity was the use of a
1-megohm potentiometer in place of R,
and R.. With a pot in this location, you
will have control over your drive and
also your keying characteristics. We
had no keying trouble whatsoever so
we eliminated the pot.

Another possible refinement is to in-
clude a closed-circuit jack in the “high
voltage” lead to the final. Then all you
have to do to go on 20-meter phone
is plug in a carbon mike of the F1
variety. We haven't given this any
serious study but have worked locally
on phone with excellent modulation
reports.

As a final note, we are the cautious
type so we limited our “high voltage”
supply to 6 volts instead of operating
the transistors at the maximum col-
lector voltage permitted by the speci-
fications.

Take it from us, if you're tired of

Complete schematic diagram of the transistorized transmitter.

wide-spaced
rotary beam that was connected to the
little rig for its record.breaking DX.

The 20-meter. 3-element,

traffic handling and rag chewing at
length, if you would like to work on
the new frontiers of the radio art, build
your own transistorized rig and get a
load of thrills. We know, because we
have worked all sorts of DX on regular
rigs in our time. Gus has 140 countries
confirmed, Dick has 101, and Hank has
years of maritime mobile QSO’s, yet
the first DX on transistors topped all
the thrills of the past. All except one—
the day we received our ham tickets
and made our first solid QSO’s! —{J0-

Note that the

oscillator and doubler transistor collector voltages can be tied together, as
shown by the dotted line, after the initial tune up with the milliammeter has
been completed. The circuit for determining the correct output tap and for
tuning up the little transmitter is shown in the lower righthand comer.

P-N-P
2NI13/CK761
0sc.

+1.5V,

Rx—Non-inductive resistor equal to line imped-
ance (sec text)

Ri—160 ohm, V5 w. res.

Re—1 megohm, Y5 w. res.

Cs, Ce—.01 pfd. disc ceramic capacitor

Cs—.005 ufd. disc cecramic capacilor

C;=—.001 pfd. disc cevamic capacitor

Cs—50 gufd. variable capacitor (National
HF50)

Li—38 t. #22 cu. closewound, V3" dia. (CTC
slug-tuned form)

Li—& ¢, $#22 en. wound over ground end of L:

P-N-P
2N113/CKT6

DOUBLER
ve

COIL TaP

L
3
rRx
3
-

=

L—17 t. B & W “Miniductor’” #3011, tappecd
5Y, ¢ from ground

Jr—Miniature open-circuit jack

+—~Coaxial cgble connector

Mr—1 ma. d.c. meter

CRr—CK?705 or equiv.

RFCt, RFC:—2.5 mhy. r.f. choke {Grayburne
M25)

Xtal.—7 me. crystal

Vi Ve—"p-u-p” transistor (Raytheon 2N113/
CK761)
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The Strategy

The line between home and
shop shifts, but
skilled technicians will
take the changes in stride.

service

were working side by side at the
bench. Neither had seen a color
set up until then.

“Do you think you’ll have any trcu-
ble with color sets?"” one asked.

“Maybe so.” the other answered,
“but get it on the bench in front of
me, and I'll fix it!”’

He was right. Since then, this pair
has tackled quite a few color repair
jobs. They weren’t always easy, but
there wasn't one set that didn’t even-
tually get repaired.

While black-and-white experience is
invaluable, a slightly modified view-
point is needed for handling color
work. Ideas of when to pull a chassis
have had to be changed. Policies on
quoting estimates and delivery dates
must be revised. Some new delivery
techniques have had to be learned and
a closer liaison with the distributor
and factory service branches estab-
lished. With only a limited amount of
color experience on which to base
service policies for the shop, the writer
decided to visit an organization where
the art of servicing color television
has had a chanee to mature.

He picked the RCA Service Comn-
pany in Trenton, N. J. There he met
a top-notch color technician with plen-
ty of ideas and two busy years of
color servicing behind him. From the
material supplied by this “old timer”
and the author’s own experience, it
was possible to formulate a “strategy”
for the independent TV service tech-
nician.

A YEAR ago two service technicians

Cut Down Bench Work

It has always been a shop policy that
if a black-and-white receiver didn't
respond within the first hour, the
chassis should be pulled into the shop.
The pickup and delivery, although
work, required only a token amount
of manual labor. It proved easier to
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Dismantling and transporting a color set for shop work and bringing
it back take much time and skill. Repair in the home when possible.

solve tough repair jobs in the quiet.
well-equipped security of the test
bench rather than in the helter-
skelter, customer-over-your-shoulder,
test-equipmentless private home.

Unfortunately, this situation has
been somewhat changed by the advent
of color. Ironically, when working on
the basically harder-to-fix color set.
it is wise to ignore the *“first hour”
principle and go further. In fact, the
rule should be to work on the set
until absolutely stuck. Then, of course,
the set must be pulled into the shop.

The trouble involved in taking the
set apart, setting it up again on the
bench, pulling it apart, setting it up
still another time when it is returned,
and finally executing an A to Z con-
vergence, outweighs the inconvenience
of working on your knees under ad-
verse conditions.

As an example, consider the case
of one 12" color set the shop was
called on to service. It was installed

Fig. 1. Leackage in this .1 pfd. capaci-
tor permitted “B+“ from the plate of the
blue output stage to ovetdrive the CRT's
blue gun grid, overwhelming other colors.

Pamd 5
70| futes
TO PLATE sy TO BLUE
?Jf"”’pur N\ GUN GRID
LUE OUT! ==
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By ART MARGOLIS

in an exclusive apartment hous2 and
the tenant lived on the ninth floor.
The freight elevator was at the rear
of the building and a sign near the
front door advised that “Tradespeople
must use freight elevator for pickup
and delivery.”

The set was turned on. A beautiful
bright blue was in evidence with oth-
er colors unavailable. The color tube
was checked but the picture remained
blue. The chassis was pulled out on
the floor but a series of resistance
checks revealed nothing as to the
possible cause of the trouble. Nor-
mally, at this point, our policy would
have been to pull a black-and-white
chassis, but the thought of the work
involved in this particular pickup and
delivery caused a momentary pause.

The checking was continued and it
wasn’t long until some “B+" was
discovered on the blue gun grid. The
.1 pfd. capacitor in the grid leg, shown
in Fig. 1, had changed value. Once
out of the circuit, the capacitor meas-
ured about 800,000 ohms. It evidently
shorted down even further when the
set was on. A new capacitor brought
back all three colors.

On another complaint, the picture
was all green. The appropriate tubes
were checked first and when that
didn’t help, the chassis was pulled out
on the floor.

Voltages were checked in the 12BH7
G-Y demodulator and found to be cor-
rect except at the plate. Instead of
having the usual 437 wvolts, there
were about 200. A pair of 56,000-ohm
“B+" dropping resistors in series with
the plate (Fig. 2) had shorted down
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in value. A new pair of resistors re-
stored performance.

A 21" set was reported as having
no color. The black-and-white picture
was fine but on the colorcasts there
wasn't a hint of hue. Checking volt-
ages in this set revealed only one
discrepancy. The “B4" was on the
grid of the color Killer instead of the
normal —1 volt, The .01 xfd. capacitor
(Fig. 3) in the grid circuit had a dead
short. A routine capacitor replacement
licked this problem.

Don't Give Estimates

No technician can fix every set in
the home and there are a goodly num-
ber of receivers which must be pulled
into the shop. While in monochrome
servicing past experience can be relied
upon in estimating the cost and deliv-
ery date, in color such experience is
lacking until a few *toughies” like
the one to be described have becn
encountered.

The picture on this particular set
had some color tones but they were
weak. In addition, the 920-kc. beat
(the difference between the intercar-
rier sound and the color oscillator)
was extremely strong. The circuitry
from the burst keyer through the
video amplifiers to the color CRT was
checked for several hours before it
was decided that this chassis had to
be pulled.

On the bench the technician sweated
this one out with an assist from the
whole staff. The time spent on this
“dog” wasn't even calculated. Only by
a tedious process of trial and error
was the defect finally uncovered. For
lack of anything else to do, it was
decided to touch up all the solder
joints with an iron. When the color
take-off can was reached where it
joined a 10,000-ohm resistor, the trou-
ble ceased. A tight rosin joint at the
point shown in Fig. 4 had been caus-
ing all the trouble.

Another hard one involved a 21" set
on which the color picture was perfect
when the set was first turned on. Then
during the show, color syne would
deteriorate intermittently. This showed
up as a rainbow wave rolling verti-
cally through the picture. The longer
the set remained on, the greater the
sync loss. A check of tubes was wasted
effort, so the chassis was pulled. A
static check-out of all components in
the reactance circuit and the 3.58 mec.
oscillator stage read good. A tedious
substitute-and-wait process was begun.
Then the 3.58 me. crystal was changed.

The symptom now altered. The
picture started a continuous sync roll
instead of rolling intermittently. With
re-alignment of the oscillator, the sync
condition cleared up. The old crystal
(Fig. 5) was good, however, its natural
resonant frequency was slightly off the
required oscillation. So, while the color
sync signal held the oscillator some-
what in place, it didn’t hold firmly
enough, causing the instability.

All technicians will have to go
through a similar “trial by fire” but
the tough ones are the *experience
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makers.” They may actually cost the
shop money but, in the long run, it
will be money well spent. To cut
down on these inevitable losses, use
diseretion in naming prices and deliv-
ery to eustomers. Instead of quoting
an approximate price and delivery, tell
the customer that he will be kept
posted on progress. Fortunately, most
color TV set owners go along with
this approach.

Know Your Convergence

Probably the most-often-heard com-
plaint regarding color TV is the three-
gun picture tube. Overcoming the con-
vergence bugaboo is the key to color
TV servicing success. It is the one
major hardship that sets color service
work apart from other troubleshooting
and repair jobs. If the A to Z setup
is thoroughly mastered, convergence
procedures can be handled by a top
technician in about half an hour. This
same trained man should be able to in-
stall a new color CRT, which includes
a convergence job, in about an hour.

While such timing should be consid-
ered exceptional, it is a good target for
the newcomer to shoot for. After some
practice though, the newcomer should
average about an hour on a converg-
ence. That means the delivery of a
color chassis will require normal mono-
chrome time plus about sixty minutes.
This is not too bad and most custom-
ers will not balk at the charge.

In factory service branches, a color
CRT assembly is set up in the shop,
thus it is only necessary to pull the
chassis instead of the entire set. No
doubt, this same technique can be
adopted by the independents as soon
as the volume of color servicing busi-
ness warrants. One drawback, as far
as the independent is concerned, is
that rather than specializing in one
brand, all makes and models will be
handled, which complicates things.

Ask for Helpl

If the technician encounters diffi-
culty in servicing a color set, he should
not hesitate to get in toueh with the
distributor or factory branch and ask
for help. All of the manufacturers are
anxious to get color “off the ground”
and to this end they are spending
plenty of money on lectures and liter-
ature for the independent technician.

Since the public’s acceptance of color
television will depend on the service
they get on their sets, if the tech-
nician needs help—it’s available. Here

Fig. 2. Defective "B+ '’ dropping resistors
passed too much vollage to the plate of
the G-Y demodulator. Iis overconduction
resulted in a picture that was gll green.
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Fig. 3. Routine part replacement licked
failure to produce color pictures caused
by a constantly activated color killer.

COLOR TAKE-OFF TRANSFORMER
[ttt IS
° 'l N - IR
\ 100 upre. i
! T : 10K
|
| |
! |
' ==
| 4.5MC | *
1 'I’RAPl
| ==
! 100] ppta. }
I I
] L rgl:lo. |
.
Ledloscoadlcooooa J
5K .
+285V,

www americanradiohistorv com

Fig. 4. The symptom, partial coler loss,
was unfamiliar. The defect responsible,
a cold solder joint. was an old story.

IZOII pptd.

N

47K

Fig. 5. Poor color sync—a rainbow roll-
ing through the picture—resulied when a
control crystal's resonance had shifted.

is a good case to illustrate the point.

One 21” color set was encountered
that had no red in the picture. A
seasick - looking blue - green picture
showed on the screen. Turning up
the red grid and screen pot provided
no action. It proved to be open and
after the pot was changed, the red
returned and the picture lost its pallor.
About a month later there was a
callback on the same set. The ‘“sea-
sick” look had returned. The pot was
again open but before installing a new
one the manufacturer’s distributor was
contacted. The counterman knew all
about this trouble since he had re-
ccived a special memo on this from
the factory as this had proved to be an
“epidemic” condition. He advised in-
creasing the ohmage and wattage on
the pot and changing the other two

screen pots at the same time. This
eliminated the problem.
(Continued on page 152)
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By ALLAN M. FERRES

Two views of cuthor's home-built eqaal-
izer. It is housed in a small box and
uses stcnderd, readily available parts.

A Plug-in “Presence” Equalizer *

Construction details on a simple and compact unit

designed to boost mid-f-equencies in hi-fi setup.

CHI

Rr—220.000 ohm. V3 w. res.
Re—100,000 ohm, Yz w», res.

C+—75 pufd. mica capacitor
Cr=—100 pufd. mica capacitor

equiv.)
Ji—RCA-type phono jack
Pr—RC A-type phono plug

Rs—1 megohm reverse log taper or lincar pot

CH—20 hy., 15 ma. choke (Stancor C-1515 or

Fig. 1, Schematic of the equalizer unit.

izer is an interesting addition to any

home high-fidelity installation. It
furnishes a boost of up to 6 db at
3000 cycles without affecting the re-
sponse at the extreme ends of the
frequency range. This type of equaliza-
tion is often used in film and disc
recording to emphasize solo voices and
instruments. When used on speech re-
production, the articulation factor, or
“understandability,” is increased with-
out producing the annoyance of exces-
sive sibilance.

In a home reproducing system the
presence equalizer will not produce as
marked an effect as the bass or treble
controls, but it will tend to highlight
most solo instruments and for this
reason it is a worthwhile attachment.

The presence equalizer described
here is a simple device which can be
attached to the existing equipment
between the equalizing preamp and
the power amplifier.

The circuit is simple and uses only
a few standard, readily available parts.

'I'HE mid-range, or “presence,” equal-

Fig. 2. Frequency response curve of equalizer when input resistor of
the power amplifier is aboui 500,000 ohms. See discussion in text.
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: e |
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As can be seen in the schematic, Fig.
1, the equalizer is basically a voltage
divider, the series leg consisting of R,,
shunted by C,, and the shunt leg. made
up of a parallel tuned circuit, CH:-Cs,
in series with R. and Rs. As CH\-C: is
resonant at 3000 cycles, the impedance
of the shunt leg is highest at this fre-
quency and the loss in the voltage
divider is minimum, furnishing the
mid-range boost. The amount df the
boost is controlled by the total value
of R. and R, in series. The boost is 6
db when R is set at minimum resis-
tance and zero when set at maximum.
C, is used to compensate for high-
frequency losses caused by stray and
cable capacities ir the divider circuit.

The frequency response curves of
Fig. 2 are obtained when the input
resistor of the power amplifier is about
500,000 ohms, the usual value. If the
input resistor is less than 470,000
ohms, it should be changed to this
value. If the resistor is 1.0 megohm,
a 1.0 megohm resistor can be con-
nected across the output cable of the
equalizer and no wiring change will
be necessary in the power amplifier.

The length of the shielded leads to
the preamp and the main amplifier
should be kept as short as possible
to reduce the chance of hum pickup
and uncompensated high-frequency
loss.

The construction of the presence
equalizer can be seen in the photo-
graphs. CH, is mounted on the bottom
section of the case and wired into
the circuit with its fiexible leads. The
pot should be wired so that minimum
resistance is obtained when the control
shaft is in the full clockwise position.
The winding-to-core capacitance of the
Stancor C-1515 choke used in this
equalizer causes the circuit to resonate

(Continued on page 184)
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ELECTRONIC.

AGITATOR

o Calor 7ot Prscussing

attention to details. The three

most important factors are: time,
temperature, and agitation. Time and
temperature are fairly easy to control.
Correct agitation is time consuming
and is generally taken care of by im-
precise methods, i.e., a few shakes of
the tank or reel every couple of min-
utes. Good mechanical agitation is
necessary if accurate and consistent
results are to be obtaincd.

The agitation should duplicate the
manufacturer’'s instructions. In the
case of Ektachrome film, the manu-
facturer recommends that the f{ilm be
removed from the solutions and
drained for five seconds; once each
minute. Other color processes and
black-and-white processing require dif-
ferent time cyeles. With this flexibility
in mind, the agitator described here
has been made adjustable for any im-
mersion period from 0-10 minutes and
for a 5-30 second drain period. The
agitator will operate reliably and con-
tinuously and free the processor from
the inconvenience of hand agitation.

Construction is simple and inexpen-
sive. The outside case, a 4" x5" x6"

[:OLOR film processing calls for close

Top view of the agitator showing the correct placement of
the 8 r.p.m. motor. A more elaborate housing ¢an be employed.
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By ARTHUR ROSS, JR.

Details on a compact and simple
' \
unit for the darkroom. Standard |

nen-critical parts are employed.

steel utility box, and the inside, 4" x
5" « %" plvwood chassis, are faced by
two 5" x 6" x 11” plywood panels. The
builder may find it more convenient
to construct the entire unit of ply-
wood.

In the illustrated model, small strips
of plywood, glued to the edges of the
inner chassis, give suflicient thickness
to accept 12” No. 6 wood screws which
hold the outside panels to the chassis.
The outside panels are then fastened
to the metal box with %" No. 8 wood
screws or with sheet metal screws.

All the electronic circuit compo-
nents are readily available at local ra-

Over-all view of the
home-built agitator.
— It is clampec 1o c
shelf in darkroom so
that contrels are ac-
cessible at eyelevel.

|

dio parts dealers. The motor is avail-
able from W, W. Granger, Inc.. 118 S.
Oakley Blvd.. Chicago 12, Illinois.

The timer consists of a simple a.c.-
operated thyratron. which controls the
motor through a relay. The circuit has
coarse and fine timing controls op-
erated from the front panel.

The timer cycle begins to operate
when L, and L. are connected to the
117 volt a.c. line and the filament of
the 2050 tube is energized through
transformer T.. Rectification occurs
in the grid-cathode circuit and a
charge of the indicated polarity will

(Continued on page 138)

Side view of home-built unit showing the operating principle
of the string guide and motor drum. Top of unit is to the left.
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HOOSING a loudspeaker system for
c your home is a highly subjective

process. Some manufacturers have
tried to reduce it to a science based
on response curves, distortion analysis,
etc., but they have never been able to
eliminate a fundamental fact: fastes
differ.

Catering to these tastes has been a
major part of the author's work for
over 15 years, first at the microphone
controls of various broadcasting sta-
tions and more recently as a seller of
high-fidelity equipment for the home.

As a hi-fi salesman, I see all types
and must be prepared to suit them.
Too many people, it seems to me, are
afraid to trust their own taste and are
looking for an objective standard to
tell them which is the “best” loud-
speaker. They are sometimes shocked
when I tell them there is no ‘‘best”—
the best loudspeaker is simply the one
they like the best.

What is the “best” symphony? Cr,
for that matter, which is “best,” a
symphony, a string quartet, or an
opera?

At this point, someone is sure to
jump up and say, “But you're not com-
paring like objects. There may be
room for a difference of opinion as to
music types, but the best speaker is
obviously the one that reproduces the
music, whatever its type, most exactly
like the original.”

So that leads us to still another
guestion: What, exactly, is the “orig-
inal” ? It is the sound heard at a par-
ticular point in the room (studio, audi-
torium, concert hall) in which the
original performance took place. Is
this what everyone wants to hear?
Definitely not! Is it the “best” sound?
That is where taste enters and science
must bow out.

If you are one of those fortunate
enough to be able to attend live sym-
phonic performances regularly, where
do you like to sit—in the orchestra?
In the balcony? Up close? Far back?
On the left hand side of the house or
the right?

Wherever you choose to sit, you
hear something different from what
you hear in any other seat in the
house. Orchestra and balcony seats
differ widely in sound. So do left and
right sides, or front and rear of or-
chestra. Yet where is the set of scien-
tific standards which can tell you the
“best” seat? It's all a matter of per-
sonal taste.

Myself, I like to sit in Box E or F
of the San Francisco Opera House,
where I get the blare of the brass full
in my face, plus all the “liveness” of
the vastness of the hall—the sounds
bouncing back from wall to wall and
blending together.

On the other hand, I encounter
many people who like to sit down-
stairs, up close, where they can more
easily pick out the individual instru-
ments. Such a seat, on the few occa-
sions I have occupied one, makes the
music sound intolerably “dead” to me
and lacking in brilliance. It complete-
ly spoils my enjoyment. Yet it en-
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It all depends on where you want to "sit in the

concert hall” let your own preferences decide

which is the best loudspeaker for your listening.

hances others’. This is where the ele-
ment of personal taste comes in.

Perhaps vou never noticed it before,
but ltoudspeakers can *place” you in
the auditorium. Irrespective of the
record (or broadcast performance),
some speakers will put you “down
front, up close,” others *“orchestra,
rear,” and still others in the balcony,
or, yes, my beloved Box E.

This effect is due to a combination
of speaker qualities and recording
acoustics. Modern orchestral record-
ings are almost invariably recorded
with fairly “live” acoustics. This was
not always the case.

Or:zinally, in the early days of
acoustic recording, it was necessary to
use small, “dead” rooms as studios and
to crowd the performing artists as
close as possible to the inverse mega-
phone which applied the sound power
of the music directly to the diaphragm
which carried the cutting needle.
There was no room for the subtleties
of varying acoustic characteristics—
and, indeed, the recording mechanism
would have been totally insensitive to
them.

When electrical disc cutting revolu-
tionized the recording process, there
was no corresponding change in studio
design. Old habits prevailed, and stu-
dios, though they grew bigger to ac-
commodate large groups, remained
dead in sound.

The Eurcpeans preceded us in dis-
covering the more natural quality of
live studio acoustics. In the early
thirties they produced some superb
(for the times) recordings, while
American companies continued in their
old ways.
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American broadcasting practice orig-
inally followed American recording
practice as far as studio acoustic de-
sign went. But the broadcasters began
to experiment much sooner with live
acoustics. CBS, early in the thirties,
was a pioneer in the development of
“live end—dead end studios,” in which
orchestra and singers were placed at
the end of a room treated to give
“liveness,” while the microphone was
placed in the other end, treated for
“deadness.” This gave a certain blend-
ing to the sounds before they reached
the microphone.

It was during this period that broad-
casters began to experiment with what
we at the microphone controls termed
“audio perspective”’—the apparent re-
lationships of singer or orchestra to
microphone as interpreted by the loud-
speaker. Of course, we had only our
control room speakers to interpret
through, and I think most, if not all,
of us failed to realize the difference
ihat different speakers would make,
not to mention the fact that there was
not then the great variety of speakers
available today!

The broadcaster made practical use
of audio perspective to indicate char-
acters in plays approaching or leaving
or speaking from another room; and
10 “place” orchestra and solo instru-
ments in relation to each other. Close-
up mike technique gave intimacy;
placing performers farther away gave
added liveness and a feeling of “big
time.” With the former technique, we
control engineers could make you, the
listener, feel the program was for you
alone. Remember Morton Downey?
With the latter technique, you got the
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feeling that you were privileged to sit
in the audience with many others, in
a vast theater, watching the vaude-
ville antics of Bob Hope or hearing a
Jolson or Cantor.

To bring the same feeling to oreches-
tral recording- -to place you in the
hall with the symphony, rather than to
bring the symphony into your home-
modern recording technique utilizes
the liveness of studios, theaters, and
symphony auditoriums. The liveness
comes, of course, from reverberation—
sound bouncing around the studio
walls beforc it hits the microphone to
re-inforce, some milliscconds Iater,
the sound reaching the microphone di-
rectly from the instruments.

The amount of reverberation on the
record is fixed. But if, in spite of that,
the amount reaching your ears can be
controlled and varied, some interesting
effects can be secured- -effects that
might be called “scat placement.” Odd-
ly enough, your loudspeaker does just
this.

Reverberation can, and does, take in
all frequencies, but at different rates.
That is, in a given auditorium there
may be more reverberation of low fre-
quencies than of high, or wice versa.
When there is pronounced reverbera-
tion of low frequencies there is “boom-
iness,” noticeable in many halls and
auditoriums. When there is pronounced
reverberation of high frequencies.
there is “liveness,” or even, if carried
too far, echo.

Single channel, or “monaural,” hear-
ing tends to enhance, psychologically.
the reverberant effects of a room. A
microphone placed at a given point in
a room, picking up and transmitting
sounds through an amplifier and
speaker to a listener in another room,
will make the sound seem more “live”
to the listener than it would were the
listener himself, with both ears func-
tioning, at the same point as the mi-
crophone.
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To make a recording sound ‘nat-
ural,” then, requires very careful mi-
crophone placement so as not to ex-
aggerate the reverberation of the
recording studio or concert hall.

As a matter of practical concert hall
and recording studio design, low-fre-
quency reverberation is held down to
prevent unpleasant boominess, but
high-frequency reverberation is engi-
neered in--up to a point--to cnhance
the plcasing “liveness.” Only—how
much liveness is pleasing? That is
what is arguable., I like a lot; Box E
gives it to me. The “down front, up
close” boys like comparatively little;
the dircct sound they get effectively
drowns out most of the weaker re-
verberation.

If we are to control our recorded
“seat” in the auditorium, the problem
becomes largely one of controllirg
high-frequency reverberation effects.
Actually, “control” with a given speak-
er is difficult, but different speakers,
because of the unavoidably different
ways in which they respond to the
audio spectrum, seem to put us in dif-
ferent areas of the auditorium.

To be specific, for example, the Jim
Lansing D-130 and D-131 put you
“down c¢lose and up front.” It is sig-
nificant that more musicians and con-
ductors, in my experience, choose Lan-
sing speakers than any other. They
are used to hearing music while sitting
in the midst of the orechestra, where
reverberation is practically non-exist-
ent. They say that these speakers en-
able them to pick out the individual
instruments better than any other.

A few months ago I attended a sym-
phony concert and had to sit in the
orchestra section, about mid-house and
to the right. Next morning I set out
to find the speaker in our rather ex-
tensive stock which most nearly re-
produced the character of the sound I
had heard the night before. It was
Electro-Voice’s SP-15.
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My own favorite speaker system—
the nearest thing to Box E I've found
yet——is the combination of Altec’s
802-C driver and 811B horn with any
good woofer such as Altec’s 803-A or
Stephens’ 103-LX.

Some other speakers and speaker
systems are not so specific in their
“seating” becausc of differing balances
between the high and low ends of the
audio spectrum. The Jensen H-520 is
very necar to a good box seat, but the
bass end is a littlc heavy for what one
would hear up there.

For another ‘middle of the ground
floor” seat, try the University Master
3-way system—but, again. for ideal
balance something should be done to
tame down the woofer in relation to
the other two units.

One of the standing jokes in the in-
dustry is about the two hi-fi addicts
who go to a live symphony concert. As
they come out, one turns to the other
and says, “But where was the bass?”

This is inspired by the current trend
toward seeking heavier and heavier
bass (having already been through tne
phase of higher and shriller highs)
without regard to the naturalness of
the balance.

A good case can be made for not at-
tempting natural balance at all in a
hi-fi system. The argument runs that,
since completely natural reproduction
is impossible anyway, why not just go
hog-wild on any kind of electronic ex-
aggeration—either in recording or in
reproduction—that is pleasing to the
listener.

That is a very valid argument, as
far as I am concerned, as long as you
recognize what you are doing and do
not confuse it with naturalness—and
as long as you do not insist that yours
is the “best” way of doing it. Other
people may certainly have different
tastes.

If, on the other hand, you are seck-
ing to come as close as possible to con-
cert hall listening-—or, at least, its
emotional equivalent—then here is a
new approach to the search for an
ideal speaker system: where do you
like to sit, and which speaker puts
you there?

Viewed in this light, the choice of a
speaker is indeed subjective rather
than scientific, and there is no reason
at all why the hi-fi fan, whether ex-
perienced or neophyte, should not trust
his own taste, without seeking the
false security of a scientific standard
of what is “best.”

I have not mentioned speaker en-
closures up to now, since enclosures
affect only the bass end—or, at least,
good enclosures do; bad ones may
cause mid-range cancellation, as some
of the bass-re-inforcing ones do. The
“placement effect” of a speaker, on
the other hand, comes principally from
its high and middle response, and the
balance between them.

Since the object of listening to mu-
sic is to enjoy it, choose the speaker
system that gives you the most enjoy-
ment, and let those who disagree go
buy thecir own!
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Fig. 1. The Alectric
thyratron tester.

A commercially available

f

instrument uses severa!

unique circuits to tes:

specialized tube types.

of almost every conceivable variety

on the market but there has been
no portable, easily usable tester Zor
thyratron tubes. Why this condition
has existed is difficult to say because,
with the volume of industrial elec-
tronic equipment in current use, there
should be an excellent sales potential
for such a device. Now a tester has
been developed which not only permits
the rapid and accurate checking of a
thyratron tube's characteristics, but
does so with a number of unique cir-
cuits. Before we examine these circuits,
it may be desirable to review the basic
operation of a thyratron tube.

Thyratrons are gas-filled tubes in
which the flow of current is either at
zero or at the saturation value, The
grid voltage, usually negative, keeps
them cut off until such time as it is
desired to trigger them. At that time,
the grid voltage is made relatively
positive and electrons are thus per-
mitted to flow from the cathode to the
plate.

Once this movement starts, even in
a minute degree, the molecules of gas
enclosed in the tube tend to become
positively ionized. This condition of
positive ionization neutralizes the
holding or controlling voltage on the
grid. This action completely opens tne
dam, so to speak, to the electrons be-
ing emitted by the cathode and per-
mits current to surge freely through
the tube to the plate. Once this flow
has started, the grid loses all control
over the rate of flow and—as long as
the plate voltage is kept above a cer-
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THERE are receiving tube checkers

tain critical minimum—all electrons
leaving the cathode travel to the plate.

This, roughly, is how a thyratron
tube operates. And to determine the
operating condition of such a tube ob-
viously requires a special type of test-
er. Let us therefore note the various
thyratron features which are impor-
tant and see how the tester shown in
Fig. 1, made by the Alectric Mfg. Co.
of Kenosha, Wis., accomplishes its
testing function.

One of the first things to observe is
that most thyratrons operate with al-
ternating voltage on the plate (or
anode). This is done so that the grid
may resume control of the tube after
it has been fired or triggered. There is
no point in having a tube in the circuit
over which no control at all is possible,
and the simplest way to achieve this
control is to apply a.c. to the plate.
When the plate voltage goes negative,
conduction ceases, the ionized gas de-
ionizes, and the control grid is able to
prevent the flow of electrons from
cathode to plate, The tube is now
ready fcr the next triggering pulse,

Hence, if you examine the schematic
diagram of this tester, Fig. 2, you will
see that a.c. voltage is brought to the
plate from one of two points: either
the var:able-voltage transformer, T,
or the step-up transformer, Ts. Volt-
ages from 0 to 200 volts are obtainable
from 7., while 0 to 3000 volts (peak)
can be obtained from the secondary of
Ts. The purpose of the low a.c. voltage
is to check thyratrons at their rated
currents—in this case, either 1, 2.5, or
6 amperes. By using a low voltage and
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proportionately low-valued resistors in
the plate circuit, the wattage require-
ment and, with it, the heat dissipation
can be kept within reasonable bounds.
When checking 2.5 and 6 ampere tubes,
even under these conditions, it is still
necessary to place the plate load re-
sistors in a separate box. If a higher
plate voltage were used, the load re-
sistances would be correspondingly
higher and the wattage requirements
would raise the cost of these units ex-
cessively. Hence, low plate voltages
are used for certain tests where max-
imum rated anode currents are de-
sired.

On the other hand, when a thyratron
tube is being checked for its grid-plate
characteristics, we can use a high
plate voltage and employ high-valued
load resistances in the plate circuit to
keep the current down. In this test, it
is simply a question of establishing
“trigger points” or critical grid volt-
ages, not to determine what the peak
plate current is. DMore on this test
presently.

The path of the a.c. voltage from T,
to the plate of the thyratron tube to
be checked can be readily followed
from Fig. 2. The start can be made at
T.. From the center tap, point B, the
line leads to switch 8:; which for the
purpose of this test is turned te the
a.c. position. From 8. the path goes
to point C, then through S.., which is
now closed, to point D, then E. and
finally through R: to the plate of the
thyratron.

The other side of the circuit is com-
pleted from point A through Si.., which
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is now closed, to F and from here to
the center tap of the filament trans-
former, Th.

Arc-Drop Test

Now, as a measure of tube reliabil-
ity, a direct measurement is not made
of the tube’s peak plate current.
Rather we measure the voltage drop
across the tube when the latter is con-
ducting at full current. This voltage
is known as the arc drop and its value
is sought because an increase in the
arc-drop voltage is the most outstand-
ing indication of the end of life of a
thyratron tube. However, a single arc-
drop reading in itself will not indicate
the life factor; rather what is needed
is a series of readings over a period of
time to anticipate the end. See Fig. 3.
The technique could, in a way, be com-
pared to the predicting of weather
conditions by taking comparative read-
ings on a barometer.

It is suggested that a reading be
taken after about every 400 hours of
operation. As the arc-drop value be-
gins to rise, a shorter interval should
be observed-—say every 200 hours as
the tube approaches the end of its use-
ful life.

To be most effective, the arc-drop
reading permits the end of life to be
predicted so that the tube can be re-
moved from operation before costly
work stoppage occurs. A reasonable
amount of arc-drop may well estab-
lish the limits at which such tubes
should be removed to prevent emer-
geney shut-downs.

Once a tube is placed in operation,
its arc-drop voltage will vary through-
out its life, Typical variations are
shown in Fig. 3. With tube “C" the
rate of increase of the arc drop accel-
erates, but the curve is ecasily rec-
ognized. As a result, the tube can be
replaced before this reading reaches its
published limit. The steady linear rise
with tube “B” is also easily recognized.
As happens with some tubes, the limit
is reached early with tube “A”™ but
this condition is only temporary. The
arc-drop voltage reduces below the
limit again. However, the upward rise
is soon resumed, so the tube should
be changed the first time the limit is
reached.

When measuring the arc-drop volt-
age, simply placing an a.c. voltmeter
across the tube would produce an er-
roneous indication. This is because on
on¢ half-cycle, when the tube is con-
ducting, we would be measuring the
true arc-drop value; however, on the
other half-cycle, when the tube is non-
conducting, the meter would be sub-
ject to the full applied a.c. voltage.
The average of these two readings
would be much higher than the true
arc-drop value.

In the Alectric tester, this difficulty
is overcome by inserting the current
coil of a wattmeter in series with the
plate of the tube to be checked, while
the voltage coil of the meter is placed
across the tube, from plate to cathode.
Since tube current flows only during
one half-cycle, the wattmeter will be
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affected only during this period. Dur-
ing the subsequent negative half-cycle,
no plate current flows, the current coil
is inactive, and the meter is not actu-
ated. Furthermore, the plate circuit re-
sistance is so chosen that only 1 am-
pere flows through the current coil.
This permits the meter scale to be cali-
brated directly in volts representing
the arc-drop voltage. Additional
switches (8; and S.) and load resistors
(R and R..) permit tubes with plate
currents up to 6 amperes to be
checked. (Although 6 amperes is the
maximum current available, tubes
through the 16-ampere rating are test-
ed at the 6-ampere level.)

Critical Anode Voltage

Another characteristic of a thyra-
tron is its critical anode starting volt-
age. This test is made at a specified
control-grid voltage, usually on the or-
der of 4 volts positive on the grid. The
anode voltage, which is d.c. now, is
slowly increased from zero until the
firing point of the tube is reached. This
value can be compared to that given
by the manufacturer. Most of the
time, the tube-data sheet will list the
anode starting voltage for an average
tube of a given type and also for the
tube within the type with the highest
starting voltage.

The d.c. voltage required for this
test is obtained from selenium rectifier
SR, resistor R,, and filter capacitor C..
For the test, 8. is placed in the d.c.
position and the d.c. voltage developed
across €, is fed, via Si.,, to the anode
of the thyratron tube to be tested.
(S:-« is closed for this test.) The
voltmeter is placed in the position in-
dicated by the dotted lines from the

ARC DROP-VOLTS

—

it ] | ]
=y I H |

PUBLISHED f |ruee o

= Ll‘?lT ﬁ T "

= HE" B
AL il |
r_---r 17_‘195:0" | =1l
TUBE LIFE

Fig. 3. The arc-drop voltage of a thy-
ratron increases generally with the age
ol the tube. but may vary during life.
It is an indication of tube condition.

anode of the tube, through R: and R.a.
Readings are taken on the low 100-
volt scale, since the anode starting
voltage seldom exceeds 50 or 60 volts
when the control grid is 4 volts posi-
tive.

The necessary positive grid voltage
for the thyratron is obtained from the
network consisting of T, the two se-
lenium rectifiers connected across T,
R, Cs, R= and Rx. The control grid
is directly connected to the center tap
of Rx. The center arm of R: goes to
the filament of the thyratron via a
center tap on filament transformer 7.
When the movable arm of R=x is exact-
ly at its center position, there will be
no difference of potential between the
grid and filament. Turning the arm of
R= in one direction produces a nega-
tive grid potential; rotating the arm
in the opposite direction produces a
positive grid voltage. This arrange-
ment is simple and quite effective.

Critical Grid Voltage
To understand the purpose of the

Fig. 2. Complete schematic for the Alectric specialized thyratron tester.
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next test, that of determining the crit-
ical grid voltage. let us refer to a tube
characteristic chart. This is shown in
Fig. 4 for a C3J tube, but it is typical
in form for a wide variety of thyra-
trons. In the section of the graph la-
beled “No Breakdown In This Area,”
no combination of certain a.c. anode
voltages on the left-hand side with cer-
tain negative grid voltages shown at
the bottom will cause the tube to fire.
To reach the firing point of a tube, we
must move into the shaded area. Some
tubes may have to be driven deeper
into this area (meaning either higher
plate voltages or less negative grid
voltages) before they are triggered,
but they should fire before thev reach
the extreme right-hand edge of the
shaded section. If this does not occur,
some defect or variation from normal
is indicated and the tube should be
replaced.

Beyond the shaded area and to the
right of it, the control grid is generally
so positive that almost any positive
anode voltage will trigger the tube.
Operation in this area is not sought
because control of the tube is either
difficult, variable, or impossible.

To test a thyratron tube for its
critical grid voltage, high-valued a.c.
anode voltages are required. These are
obtained from the secondary of trans-
former T, where voltages having r.m.s.
values to 1500 volts are available. In
carrying out this test, §i.1 and S:.; are
closed, while 8... and 8., are open.
Switch S. is in the a.c. position. The
voltage developed across the secondary
winding of T, reaches the plate of the
test thyratron via R: and R:. Rsis pur-
posely made high in value so that the
anode current will be kept below 40
ma. This is done because there is no
desire to check the ability of the tube
to produce its peak current; rather,
all we wish to do is determine its crit-

Fig. 4, Tube characteristic chart fer
the C3]. a typical thyratron. shows
the range of combinations of grid and
anode voltages that will cause firing.
also the combinations of these voltages
that will cause breakdown of the tube.
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ical grid voltage at a certain anode
voltage. By keeping the current low,
it is possible to use a low-wattage. in-
expensive resistor for R:.. We obtain
the same value for the critical grid
voltage whether a large or a small
current flows after the tube has been
triggered.

Now to the test itself. It could be
carried out by fixing the anode voltage
at some value and then slowly re-
ducing the negative grid voltage—
making it more positive—until the
tube fires. This would be done by slow-
ly rotating R.: until the neon light in
the plate circuit flickered on.

However, the same characteristic
can be determined automatically be-
cause of the presence of C; and R..
Initially, R.. is set until it is 4 volts
positive with respect to the filament.
The a.c. anode voltage is then slowly
increased until the tube fires. When
this happens, the surge of current
through the circuit charges Cs. coun-
teracting the initial +4 volts on the
grid. During the next positive half-
cycle of a.c. anode voltage, the tube
firing point is governed by the com-
bined voltage from R.: and C:. This
combination, after a few cycles, at-
tains an equilibrium level which is the
critical grid voltage for that value of
applied anode voltage.

If we now change the anode voltage,
by adjusting Ti, then the total grid-to-
filament voltage will re-establish itself
at another equilibrium wvalue which
will represent the critical grid voltage
for that anode voltage. For example,
if the anode voltage is raised, the volt-
age across C; will increase, effectively
making the grid-to-filament potential
more negative than it was before. Con-
versely, if the anode voltage is low-
ered, the average voltage developed
across Cs will decrease.

In essence, the network formed by
C:, R, and R« swings the tube's op-
erating point a minute distance above
and below the firing point. The range
is governed by the values of these com-
ponents (ie., the over-all time con-
stant). Here it is chosen so that the
meter needle recording the critical
grid voltage remains quite steady as
the anode voltage passes through its
positive and negative half-cycles.

Critical Grid Current

The final characteristic of the tube
to be checked is the critical grid cur-
rent. This is the infinitesimal grid cur-
rent that flows as the critical grid volt-
age is approached. It starts at the grid
and flows down through R= when
push-button PB: is opened. The volt-
age developed across K= is negative on
the grid side of the resistor and posi-
tive on the other side. Furthermore,
this voltage adds to that provided by
Rg.-, and Ca.

To see how this critical current it-
self is measured, note first that Re is
a 1-megohm resistor. Since the critical
grid current is in microamperes, the
value of voltage developed across R= is
equal to the grid current in micro-
amperes. When PB: is closed, and the
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system is set up so that the critical
grid voltage is indicated automatically,
then the value of the total grid voltage
is revealed by the grid voltmeter. This
meter is connected between the bot-
tom of R (and hence is not affected
by any voltage that may develop across
R=) and the center tap of the filament
transformer. If, now, PB; is opened,
the critical grid current will flow
through R and develop several volts
here. This will alter the total grid-to-
filament potential and drive the grid
more negative. To bring the over-all
voltage back to the critical grid value
point, the voltage across C; will de-
crease by an amount equal to that
brought into the circuit by R...

This change in C; voltage will be re-
flected in the grid voltmeter reading
since the latter, remember, measures
both C; voltage and that developed by
R.. Thus, the change in reading on
the grid voltmeter when PB: is de-
pressed represents the critical grid
current in microamperes.

This covers the operation of the
tester in general and the tests it per-
forms. Some odds and ends still re-
main, such as the VR-150 which is
placed in parallel with Cs. This tube
serves to protect Cs when switch 8. is
first opened and C; is being charged
initially. Voltage surges of a thousand
volts or more frequently occur at this
time. These would destroy C: unless
the latter had a sufficiently high break-
down voltage value. Since C: possesses
a high capacitance, using a unit with
a high surge rating would be extreme-
ly costly. The difficulty is solved much
more economically by having the VR-
150 tube as protection.

In the anode voltmeter circuit at the
left, four ranges are obtained using
only three push-buttons. With all but-
tons open, the voltmeter is on its 2000-
volt range. For the 1000-volt range,
the button so marked is depressed.
The same is true for the 100- and 200-
volt ranges; that is, the desired range
is brought in by depressing the asso-
ciated button. The circuit is so set up
that, when either the 1000- or 2000-
volt ranges are in use, depressing the
100- or 200-volt buttons accidentally
will have no effect on the meter.

This tester will also check phano-
tron tubes. These are tubes which are
essentially thyratrons without a con-
trol grid. Hence, the tests are consid-
erably simplified for them. Tests usual-
ly include arc-drop voltage, anode
starting voltage, and an interelement
short-circuit check.

The prime purpose of any tube test-
er or analyzer is to permit a decision
to be made on the condition of the
tube. It is not a practical matter to
construct a tester like the convention-
al radio-tube tester where a meter
reads “good’ or bad.” In a thyratron,
there are many factors other than the
tube’s ability to conduct a given quan-
tity of current that determine its ac-
ceptance. That is why all of the fore-
going tests are provided for and all
should be performed if a true picture
of condition is to be achieved. -0
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Portahle 90-Degree Test CRT

By
JOHN T. JANS

Senior Applications Engineer
Sylvania Electric Products Inc.
Rectangular CRT test unit
matches 90-degree sets
to permit work on width
and linearity problems.

Fig. 1. Where more conven-
fent. the 8XP4 CRT used in
the complete substitute test
unit can be slid out of its
box for use with the yoke
assembly of the receiver,

ful introduction of the 5AXP4 sub-

stitution CRT, the Splvania 8XP4
has recently made its appearance as a
companion tube to provide conven-
iences, with some types of TV receiv-
ers, that the earlier tube does not. As
was the case with its predecessor, it is
a boon in situations where the service
technician would otherwise be faced
with such possibilities as dismantling
an entire receiver or taking that re-
ceiver, cabinet and all, into the shop;
especially in those cases where the pic-
ture tube is cabinet-mounted, separate
from the chassis.

With the 8XP4 the service techni-
cian can provide a universal substitute
for the picture-tube assembly to op-
erate under the most stringent condi-
tions. The 8XP4 is a 90-degree, rec-
tangular, self-focus, non-ion-trap tube
of small, handy 8-in. diagonal size.
Therefore, a 90-degree receiver with
narrow scan would show up narrow
on the 8XP4. It would not overscan,
as might be done if the tube were de-
signed for use in 55- or 70-degree de-
flection circuits.

With this tube and a 90-degree yoke
such as or similar to the Merit MDF
91, the service technician can build a
substitute unit for the picture-tube as-
sembly which will prove useful on al-
most every make TV receiver. Most
90-degree receivers have yokes with
about the same impedance (12 milli-
henrys and 30 ohms in the horizontal
winding, and 40 millihenrys and 50
ohms in the vertical) so this yoke will
match satisfactorily nearly all makes
of receivers using 90-degree picture
tubes. Note the absence of a balanc-
ing capacitor in the horizontal wind-
ings of the yoke, as shown in Fig. 2.
With the yoke in question, this should
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IN THE wake of last year's success-

introduce no distortion of the picture
or raster.

A large number of 70-degree receiv-
ers and many 55-degree receivers will
also match this same yoke. However,
on the latter types, the scan power
supplied to the yoke will be low
enough so the check tube will not scan
fully. All that nced be done is outline
the limits of a picture from a 70-de-
gree and a 55-degree receiver in good

operating condition on the face of the
8X P4 tube for use as a reference. This
can be done with ordinary marking
crayon. Then if a receiver using a 55-
degree tube scans a picture large
enough to fill the 55-degree outline,
the receiver is scanning correctly.
Many receivers require a high-volt-
age filter capacitor to scan correctly.
This capacitor is often supplied by the
(Continued on page 142)

Fig. 2. Dimensions. construction, and mounting details for the housing of the
8XP4 are shown immediately below. Alligator clips connect the matching y'ohe.
discussed in text. to the receiver. Completed unit is shown at lower right.

14
[ = (LVoh

£9/8”

LEAD STORAGE

80X OF ALUMINUM QR
. STEEL SwEET

sz

wo
s

ALLIGATOR CLIPS
-

a
Al

4FT LEADS

TEST,

VERTICAL
560N

360N

RECEIVER UNDER

YOKE
HORIZONTAL

WwWWW. americanradiohistorv.com


www.americanradiohistory.com
www.americanradiohistory.com

By BERT WHYTE

tape, one could rightfully assume that

stereophonic sound vie disc is a pretty
dead issue. Emory Cook, pioneer in the stereo
disc field has been virtually unheard from in
this department for some time, and the gen-
eral consensus seems to be that stereo on disc
is impractical.

Well, friends, this may be how things ap-
pear on the surface but I have recently dis-
covered that stereo on disc is very, very much
alive! Yessir, there are more than a few en-
gineers who are convinced that stereo on a
disc is not only practical but that it offers
advantages over tape. While I still personally
feel that tape is the ideal stereo medium, the
advocates have a few points on which they
score heavily. One is ease of handling, to be
sure, until someone comes up with a good
inexpensive workable tape cartridge or mag-
azine load affair, tape is more cumbersome.
Another point is ease of duplication . . . the
stereo discs can be pressed the same as any
other discs. A very potent factor is price . . .
the champions of the disc say that stereo
discs can be sold as cheaply as present LP’s.
I have no doubt that all these problems with
tape will or are being solved, but it will take
time and that’s what some people are count-
ing on to exploit the discs.

Now lest someone say . . . “Bert must be
goofy, cause there aren’t any stereo discs”,
let me give you the word! It is true that the
double-track Cook stereo disc is gradually
disappearing, but 1 am not talking about
those when I refer to stereo discs, but to the
advent of the long heralded monogroove
stereo disc! There are no less than four
(count ’em) separate groups now feverishly
working on this type of disc, who are known
to me, and perhaps there are others. I cannot
divulge their identity at this time, but I can
tell you that it is a better than fair bet that
at least two will be able to demonstrate these
stereo discs at the next New York Hi-Fi
Show!

Most seem to be taking the same technical
approach or variations of it, namely the use
of FM carrier for the second channel. In
practice, the discs would be compatible on
today’s regular 1 mil pickups . . . if you
don’t have the extra equipment necessary for
the stereo, the record will play in the normal
fashion. The special equipment for the stereo
playback would not be too extensive . . ,
naturally as with tape, one must have an
extra amplifier and speaker for the second
channel. Beyond that there is the pickup
which is likely to be a pretty complex affair,
and the FM' carrier demodulator.

As far as I can learn the FM carrier may
operate as high as 35 or 40 thousand cycles
and the pickup requirements will be very de-
manding of extremely high lateral compli-
ance and the stylus diameter will have to be
no more than half a mil and possibly as small
as three tenths of a mil in order to trace
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WITH all the talk lately of stereophonic

these frequencies! As any knowledgable
audiophile is aware, there are only about
two, possibly three, present day cartridges
which meet the requirements of compliance
and extended frequency response and only
one pickup which is commercially available
with a half-mil stylus. However it is gener-
ally felt that when confronted with this prob-
lem, the makers of the top quality cartridges
will be able to meet the stringent specifica-
tions.

The demodulator is more or less straight
electronics and presents no particular prob-
lems. As to the engraving of these frequencies
on a disc in the first place, there are reported-
ly at least two cutters capable of response be-
yond 40,000 cycles. Admittedly, the fabrica-
tion of the pickup and the styli and the
pressing of the record as well will be the big
hurdle and it goes without saying that these
discs will have to be plaved on a turntable
with special arm, at least until someone
comes up with a super-charger capable of
tracking at very low stylus forces.

The stereo disc will not come easily . . .
indeed some factor may turn up as it has in
the past to torpedo the whole idea. Many
years ago the great English record combine
EMI patented a method of simultaneous
“hill and dale” (vertical) and lateral record-
ing, and Western Electric in this country
fooled around with the same thing, but noth-
ing has ever come of it. Much more recently
it was reported that Londeon Records had
successfully demonstrated, in London, an
FM carrier type stereo disc, but so far the
official word is mum as to when and if these
discs will be marketed. One thing is certain

. if these stereo discs ever reach commer-
cial fruition, the economic impact on the rec-
ord market will be fantastic. It will, in es-
sence, give disc recording a new lease on life,
although oddly enough, I feel that tape will
continue to expand.

Right now I'm from Missour. . . . I still
think that tape has advantages over disc as
far as stereo is concerned that are hard to
deny. Of course I may be all wet on this next
point, but in view of present knowledge the
thing that intrigues me is how, cven at the
very low stylus force that will be employed,
will the incredibly delicate tracery of 35 or
40 thousand cycles withstand the friction and
wear of repeated playings without vanishing
and thus destroy the second channel? This
is a fascinating subject to be sure and I'll do
my best to keep you up to date on develop-
ments. In the meanwhile, enough of my yak,
and on to the new recordings of which there
are many this month which are outstanding.

GLAZUNOV
THE SEASONS BALLET
L'Orchestre de la Societe des Concerts

The opinions expressed in thls column are those of
the reviewer and do not necessarily reflect the views or
obinions of the editors or the publishers of this i

www.americanradiohistorv.com

du Conservatoire de Paris conducted by
Albert Wolff. London LL1504. RIAA
curve. Price $3.98.

The only other recording of this charming
work is the Desormiere reading on a Capitol
disc, and this new London makes for an in-
teresting comparison. Wolff does not espouse
as lyrical approach to the score as does
Desormiere. choosing instead to emphasize
the rhythmic aspects. If he has not the deli-
cacy some people might prefer, this is not a
cardinal sin and he brings a great deal more
fire and spirit to the work especially in the
rousing and familiar finale, “Autumn”. As
usual with this conductor, London affords
him magnificent sound. With the smooth, yet
incisive strings, the mellow French wood-
wind . . . the splendid orchestral balance and
an appropriately spacious acoustic frame,
this is clearly superior to the earlier Capitol
disc. Try this as a breather from the usual
ballet repertoire.

BEETHOVEN

SYMPHONY #6 (“PASTORALE™)
Berlin Philharmonie¢ Orchestra con-
ducted by Andre Cluytens. Angel 35350.
RIAA curve. Price $4.98.

What special qualities can this 19tk “Pas-
torale” offer, over all the competing versions?
A fair question certainly in these days of
seemingly endless duplication. One cannot say
this is a definitive version . . . yet it has
qualities which will endear it to a great many
people. Cluytens has not previously been
noted for his affinity with Beethoven, but as
heard here, he gives considerable evidence
that he would not be over his depth with
some of the other Beethoven symphonies.
Cluytens essays tempi which are a mite on
the slow side, but he doesn’t drag his feet.
His approach is essentially lyrical, but he
does not subvert the rhythmic qualities in
maintaining this mood. His view of the fa-
mous “Storm"” is robust and vigorous, and
we should not decry either Cluytens or in-
deed any other conductor if he cannot equal
the intensity of the tempest stirred up by
Toscanini.

Over-all, a pleasing performance, but to
me the real value of this disc is the truly
miraculous precision and polish of the Berlin
Philharmonic. With the smoothly sumptuous
sound afforded by Amngel, the strings, espe-
cially first violins and celli, are an ear-filling
delight. Woodwind and brass are on the same
elevated plane and their balance in ensemble
is just plain marvelous. The evidence of one’s
ears would seem to bear out the critical ac-
claim afforded the Berlin orchestra on their
recent American tour. Summing up . . . one
of the most satisfactory “6th’s” in the cata-
logue, certainly one of the best sounding and
worth owning if for no other reason than
the virtuosity of the performers.

KACHATURIAN
CONCERTO FOR PIANO AND
ORCHESTRA
Leonard Pennarie, pianist, with Concert
Arts Symphony Orchestra econducted by
Felix Slatkin. Capitol P8349., RIAA
curve. Price $3.98.

The sixth version of this work to appear,
it has negative and positive values about
equally distributed. Pennario easily copes
with the technical demands of the work, and
while his performance is competent, it lacks
the sparkle and zip of the late William Kap-
pell’s reading . . . something which is needed
to sustain interest in this rather overblown
work. Slatkin conducts a good and knowing
accompaniment to Pennario and the orches-
tra plays with considerable skill. As far as
sound is concerned this is the prime virtue
of this disc, being easily the most “hi-fi” of
all the versions. Piano is sharp and clean,

(Continued on page 162)
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H. A. HARTLEY

Audio Consultant

ideally, the power required to drive

horn-loaded, acoustic phase-inverter,
and infinite baffle or closed box speak-
ers should be 3, 6, and 11 watts re-
spectively, but that practical consider-
ations required these output powers
to be raised to 7, 15, and 25 watts, if
an adequate margin of safety was de-
sired. Tubes age, lose their properties,
or even may bhe grossly mismatched.
The characteristics given by the mak-
ers assume a pure resistive load, and
in any case are “‘average’ values. It is
not a practical proposition to design
absolutely for ideal conditions when
the components used are not perfect.

Before discussing the sorts of tubes
that will give undistorted outputs of
from 7 to 25 watts, I should like to
make a *“heretical” observation. We
all know that negative feedback great-
ly improves an amplifier, both as to
damping factor and distortion, and so
feedback, used wisely or otherwise, is
written into the constitution. Associ-
ated with this is usually a specification
of fantastically low intermodulation
distortion for the output the tubes are
supposed to give, according to the
tube manuals. These claims may be
quite right, and I will agree that they
can be proved right, but it calls for
pretty good engineering, and tubes
right on the top of their form. Now
comes my heresy, for speaking as an
engineer 1 ask “is this pretty good
engineering absolutely necessary?”
The reply can be that as a matter of
satisfaction to the engineer it is nec-
essary, and if a manufacturer has to
produce the maximum results at the
minimum cost it is also necessary and
that is why he hires engineers to do
the design work. But quite a lot of
people like to build their own ampli-
fiers, and I should like to emphasize
that the semi-technical amateur is

IN PART 9 of this series I said that,
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Part 10. Practical recommendations on selection of

tubes and circuits to be used. Last article in series.

really up against it when he tries to
get the maximum possible from a
given output stage.

It is much easier to design roughly
for twice or three times the ouput you
would normally require, use just a
little feedback (to avoid any possibil-
ity of low-frequency instability) and
keep the volume down, for your
roughly designed amplifier will sound
pretty bad if going all out. Put it this

EpiTor’s NOTE: This article concludes the
present series “Realistic High Fidelity”
by . A, HHartley. From the many letters
we have receired on this series it is evi-
dent that owr readers found it informa-
tive and interesting to learn of the opine
ions of one noted qudio duthority, We
thank Mr. Hartley for his wholchearted
cooperation during the preparation of
these articles and for his many long and
interesting letters of exrplanation concern-
ing some of the points made. We lope
that we will be publishing future articies
by Mr. Hartley decaling 1cith subjects in
which our readers arec most interested.

way-—design for a 50-watt amplifier
and call it a 25 and don't try and get
more from it. Under these conditions
it would have to be a fairly bad ampli-
fier to sound other than good at ordi-
nary room level.

Later on in this part I shall give the
eircuit of a 20-watt output stage of an
amplifier I made and sold for some
vears. I don't make it any more, for I
have enough to do with speakers
alone, but that amplifier was produced
in 1948 in response to an insistent de-
mand for something better than usual.
It was most carefully designed, and
its 20 watts fed into one of my ordi-
rary 215 speakers were enough to fill
lecture theaters with an audience of
200. But . . . it was designed for home
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use, and I suppose in the average
home its peak output was on the order
of 5 watts. Then it sounded very good
indeed, and I am told even today that
it sounds cleaner than many highly
respected amplifiers incorporating all
the latest developments. There is
nothing mystically wonderful in the
design; it is just working well within
its possible maximum output, even
when the output tubes are getting
tired after many years’ use.

This, however, is by the way, and
no fit subject for engineers and would-
be engineers. Let us seriously consider
the selection of tubes for output pow-
ers of 7 to 25 watts. Seven watts can
be obtained from a single tube, but
the advantages of push-pull operation
are so manifold that it is invariably
used in high-fidelity amplifiers.

Selection of Tubes

The first decision is, therefore, that
two tubes will be used in class A or
AB push-pull, but there is no general
agreement as to which tubes should
be used, or how they should be used.
It is an easy matter to skim through
the data sheets in the tube manuals
and note that some particular pair of
tubes gives x watts at y% distortion,
but to depend on this is rather like
visiting a foreign country with no
knowledge of the language beyond
what you will find in a phrase-book.
That will enable you to get around in
a limited sort of way, but you won't
get the utmost pleasure from your va-
cation abroad. So, if you want the best
amplifier, you must learn a little of
the language of electronics. Only then
can you judge critically the various
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circuits in the textbooks and maga-
zines and the amplifiers shown to you
in the dealer’'s store.

Some of what follows has formed
the basis of many articles and text-
books over the past 30 years. I am
sorry to have to put it in, for diagrams
of tube characteristics have been re-
peated ad nauseum, but you must
know how to get the right answer. I
have cut out all the padding and got
down to the skeleton; but the skeleton
may have more bones than you
thought. I think the comparative ta-
bles will enable you to determine the
best tubes for your particular require-
ments without having to refer to other
texts, and as some tubes are better
than others. you should know wherein
they are better.

The tubes considered are of two
main types, those with plate or plate
plus screen dissipation of 12 or 25
watts. Note the distinction between
plate dissipation and output power;
dissipation indicates the power con-
sumed (d.c.) within the tube itself to
produce audio power (a.c.) to drive
the speaker. The ratio between the
audio output power and the total d.c.
input power. including the power dis-
sipated within the tube, is the effi-
ciency of the stage. This is rarely
greater than 30-50%, so two tubes
each of 12 watts dissipation are usu-
ally needed for 10 to 12 output watts
and two 25-watt tubes for powers up
to 25 watts. Higher efficiencies can be
obtained by special techniques, which
will be described in some detail later
in this article.

Most people seem to want greater
outputs than 10 watts, so my treat-
ment of characteristics curves will be
restricted to 25 watt tubes, but the

same basic principles apply to the
smalier ones.

As to tubes that are available, it is
a surprising thing that very few are
available. In the old days British man-
ufacturers had a wide range of triodes
ranging from 12 to 250 watts plate
dissipation, and some of them were
very good, consistent, and reliable.
Most of these have disappeared since
the advent of the beam power tetrode.
In the U. S. the 2A3 (now available
in standard octal base as the 6B4G) is
hardly ever used, and it is a sardonic
commentary on audio usage that
whereas the beam tube was developed
to give greater stage efficiency, it is
now mis-used by being triode con-
nected to overcome the disadvantages
of beam tubes, real or alleged, simply
hecause the beam power tube has sup-
planted the triode. This development
is not only illogical, it is also techni-
cally unsound, for the highly compe-
tent designers of tubes know how to
design tubes for a specific purpose.
The beam power tube is designed to
be used as a beam power tube, a tri-
ode as a triode.

One real advance in output tube de-
sign is found in the Dutch Philips-
Mullard EL34 and the American
Tung-Sol 6550 pentodes. These are in-
tended for “distributed load” or “Ul-
tra-Linear” operation, but I am quite
sure it won’t be very long before some
writer comes out with an amplifier
design using these very same pentodes
as triodes.

In Table 1 I have displayed side-by-
side the characteristics of the more
popular tubes. The parameters of
single tubes are given so that you may
assess the basic attributes of each
type, while the power output and dis-

Table 1. Data on 19-35 watt tubes. used singly (A) and in push-pull pair (B),
For triode operation. screen grids are tied lo plates through 100-ohm resistors.

b es | kres || esa | ess0 |
Connected as: | Pentode | Triode _||_Pentode Triode Pentode | Triode [i_ Pentode | Triode |
Plate volts............. 250 l 250 I 250 250 400 250 35 ( 250
Screen grid volts .. ... .. I 250 | ... 250 e | 250 S 250
Cathode bias res. (chms). 170 490 160 315 600 120 370 s
Peak a.f. grid voits .. | 20 || 15 19 38 13.5 18.9 14
Transconductance (ymhos)l 6000 4700 6300 5500 | 11.000 | 8000 | 11,000
Load res. (ohms)........|| 2500 | 600D 2200 | 2750 4500 | 2000 3000 || 1500
Plate res. (ohms)........ 22.500 1700 22,500 | 1450 ... | 15000 ! o ‘ 12,000
|Distortion (9%) . ......... | 10 [ 9 [ 7 10 8 || 7
Power output (w.)....... 65 13 725 22 58 10 6 125
A
- 66 | 87 | KTes T -
Connected as: [ Tetrode | Triode | Teirode I Triode Il'en(oda. “Ultra- I Triode Ll':lel?tfoﬁd:ed'“Ullra-l'l'riodo
L | Linear™ | |bias) bias) Linear”
Plale volts. . .| 270 360 400 || 250 3°0 250 375 | 430 430) 400 430 400 400 450 450
Screen grid volts. 270 270 o 250 275 - 375 ] 425 4251. e e 300 275 450
Peak a.t. volts i
«gtid to gridy ..|| 28 41 80 36 70 40 B0 ‘ 59.5| 45 715 58 64; 53 a6 9 92
Load res. (chms, {
plate-to-plate). .’ 5000 9000 3G0O ||4000 80002500 4000| 3400 6600 ssoqsooo 10.000,14500 3500, 3300 | 4000
[pistortion (¢ . 2 4 3 a4 o 2 35 s | 8 13 3 <1 & 3 25| 25
Power output (w.). | 185 245 15 17 30 45 145 35 20 37‘ 16 14 41 55| 70 28
[ R .

52

www americanradiohistorvy com

tortion of push-pull pairs gives you
the data you require for various plate
supply voltages. The table shows some
interesting facts.

The KT66 made its appearance in
the U. S. as a result of publicity given
to the Williamson amplifier eircuit.
This circuit did not have any novel
features, and the elaborate balancing
controls included only contributed to
getting the maximum undistorted out-
put from an output stage of somewhat
limited capabilities. There are other.
and simpler, ways of getting the de-
sired results. I have had my own
opinion of the circuit—lack of stabil-
ity—confirmed by many competent en-
gineers, but it “caught on’’ because at
the time it was described it seemed
to behave better than many contem-
borary American amplifiers. In the
process the tube specified by the au-
thor came to be endowed with special
properties, but reference to the table
{which has been compiled from the
data issued by the manufacturers)
shows that the 6L6 is a rather good
match. It should be remembered that
the 6L6 was not designed to work on
plate voltages as high as 400, so its
power output is somewhat limited;
but the 807 has the same characteris-
tics and can be used safely up to 600
volts. If you must build a Williamson
amplifier then the tube to use is an
807. As an amplifier manufacturer in
Britain before World War II I had
experimented with precursors of the
Williamson circuit and decided then
the tube for me was the 807. In regu-
lar production, however, I used 6L6’s
as pentodes, for even 20 years ago it
was well known by engineers that
feedback over several stages was li-
able to introduce very-low-frequency
instability through phase-shift. High
performance amplifiers were best ar-
rived at by using as few stages as
possible, and this implied the utiliza-
tion of the beam power pentodes.
Feedback took care of the high output
impedance.

Another suitable tube that should be
mentioned at this point is the 5881.
This can be considered to be a single-
ended 6L6 with about 20 per-cent
more plate dissipation. Plate voltages
as high as 400 volts may be employed.

Table 1 also shows that as compared
with the 6L6 or the KT66 the new
power pentodes are a great siep for-
ward, either as pentodes or triodes.
The transconductance is about twice
as good as the prewar beam tubes,
which means higher efficiency as an
input voltage—power output convert-
er. It also means greater power out-
put for a given plate voltage. It would
be unfair to say that the EL34 is bet-
ter or worse than the 6530, for every-
things depends on the way it is used.
The EL34 usage is described by the
Mullard Co. as of the “distributed
load” or “Ultra-Linear” type. To get
the best out of these newer tiubes in-
volves special techniques, which will
shortly be described.

The power output figures of Table
1 are without negative feedback. As I
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pointed out in Part 9, feedback can-
not increase the power output of a
tube but it can reduce the distortion.
The figures in Table 1 for distortion
can be reduced with feedback, but you
cannot get more power output. If you
use feedback, you will find that up to
the figure given in the table, the pow-
er output for a pair of tubes contains
less distortion with feedback, but the
moment you go past that figure, the
distortion with feedback will be great-
er than without. It is a characteristic
of negative feedback that up to the
optimum point of power output the
gain in quality is substantial, but the
moment you cross the threshold the
results are terrible. The overload point
is reached very suddenly.

If you fancy KT66's in push-pull
triode operation you can’t get more
than 14% watts at the maximum
rated plate voltage advised for the
tube. You can get more with 807's as
triodes because the tube will just
about stand 600 volts as a triode. Or
you can use 6550’s. But if you really
want substantially higher powers than
those shown in Table 1, then you must
use four tubes in push-pull parallel. If
you don’t want to do that, then you
must give up the idea of having a tri-
ode amplifier.

Output tubes with 12 watts plate
dissipation are detailed in Table 2.
The 6V6 you all know, and a pair is
used in almost every 10-watt amplifier
on the market. The KT61 is quoted
because it is used in an imported Brit-
ish amplifier, although the tube was
never designed for hi-fi amplifiers. Its
very high transconductance is ex-
plained by its intended use immedi-
ately after the detector diode of a
mass-produced radio set. It gives rea-
sonable power output of a quality as-
sociated with such equipment. It does
this very successfully, but is surpassed
by the Mullard ELS84, as can be seen
at once by looking at the data for
push-pull pairs. What Table 2 does
show is that the triode addict is very
badly served, for he cannot get more
than 6 watts from a pair of any of
them. The only 12-watt solution I
know is the 25-year-old British PX4
triode, for which there is no American
equivalent, but the tube is fitted with
a British 4-pin base, has a 4-volt fila-
ment, and so calls for non-standard
tube sockets and power transformers.
A pair gives 13.5 watts with 2.5% dis-
tortion.

The two tables list nearly every out-
put tube that can interest us (I did
not include the 5881, a tube which I
like, for its characteristics are similar,
if a little better, than the 6L6). But we
must also face the fact that these fig-
ures are for average tubes with a re-
sistive load. In practice, the inductive
load of a speaker system will result in
less output for a given distortion or
the same output for more distortion,
although the discrepancy will not be
as great with triodes as with tetrodes.
But for a clearer idea of what really
goes on inside a tube recourse must
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sve |
Connected as: Pentede
Platevolls............covivevennanns, 250 |
Screenvolts..........coiiiiiiienn 250
Peak af. gridvolts . .........._ ... .. 125
Transconduetance (umhos) ........... 4100
Load resistance (ohms) .............. 5000
Distortion (C.) . . ... ............ 8
Power output (watts)................. 4.5

___ I |

Platevolts ............... ....... 285
Screenvolts ...l 285
Peak a.i. volts (grid-to-grid).......... 38
Load resistance (ohms). ... ...... 8000
Distortion ("0). ...l 35
Power outpul (watts). ............... 14

S K VS | —| N EUS{N—
Pentode | Triede _ Pentode Triods |
250 | 250 I 250 250

250 i 250
43 1 55 6 8.3
10,500 9800 ( 11,300
6000 | 5000 5200 3500
8 5 10 9
43 T 5.7 1.9
m_ I
275 350 300 I 300
275 300
16 23 28 I 28
10,600 . 6000 8000 | 10,000
65 2 4 2.5
115 6 :: 17 | 5.2
(B) I

Table 2. Comparative data pertaining to beam power pentodes with plate dissipa-
tions of 12 watts. Part {A) is for a single tube. part (B) is for a push-pull pair.

usually be made to the tube’s charac-
teristic curves as published in many
tube manuals.

Characteristic Curves

I have no wish to use up a lot of
space on this matter, for the material
has been printed over and over again,
but a few notes will not come amiss.
Fig. 38 shows the plate volts—plate
current curves of a 6L.6 connected as
a triode, the sort of curves you see in
the tube manuals. To these I have
added a 25-watt dissipation curve to
indicate the limit of the tube’s han-
dling capacity. The load line XOY has
a gradient representing 2500 ohms,
and to prove this I have extended it
dotted to cut the voltage and current
axes; you will notice it cuts the hori-
zontal axis at 500 volts and the verti-
cal at 200 ma., and 500 volts/0.2 amp
=2500 ohms.

If the distance OX, representing a
signal swing from —15 to 0 volts on
the grid, equals the distance OY,
which represents a signal swing from

0 100 200

—135 to —30 volts, there will be no sec-
ond harmonic distortion. If these two
distances are not equal, there will be.
If the ratio of OX to OY is 11 to 9,
the distortion will be 5%, which is
usually reckoned a suitable figure for
second harmonic distortion (but 5% of
third harmonic would sound very bad
indeed, our ears being what they
(Continued on page 168)
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6L6 connected as a triode. A 2500-ohm
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An unusual chassis layout, a new
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WALTER H. BUCHSBAUM

Television Consultant
RADIO & TELEVISION NEWS

right),

of h.v.

way of developing

high voltage, and generous design margins are noted.

TOTAL of 28 receiving tubes plus
A two selenium rectifiers, two crystal

diodes, and the color picture tube
make up the active elements of the
new Sylvania color circuitry. There
are 12 multi-purpose tubes of well
known types such as triode-pentode
and triode dual-diode combinations. In
general, the tube complement and cir-
cuitry of the Sylvania color models are
similar to the recently described Hoff-
man and Emerson receivers, as well as
several others based on the 1956 RCA
28-tube design. However, one of the
generally used tubes, the h.v. regu-
lator, is not found in Sylvania color
TV sets. In its place a completely dif-
ferent system is used, one which re-
guires no h.v. adjustment by the serv-
ice technician and thus simplifies the
actual picture tube adjustment pro-
cedure.

The h.v. circuit shown in Fig. 2 dif-
fers considerably in its operation from
most previously used flyback systems.
From the plate of the 6CB5 horizontal-
output tube, the positive pulse goes to
the plate of the first 3A2 rectifier
which supplies the 6-kilovolt focusing
potential through a filter capacitor
(C:) and resistor voltage divider. The
cathode of this tube is at approximate-
ly 6 kilovolts d.c. and connected directly
to the plate of the 3A2 coupling diode.
As a result, 6 kilovolts also appear at
the cathode of that tube. The h.v, fly-
back pulse of about 20 kilovolts is ap-
plied through a capacitor (C:) to the
plate of the 3A3, which is also con-
rected to the 6-kilovolt d.c. point. The
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result of this arrangement is that the
3A3 rectifies the 20-kilovolt pulses in
addition to passing the 6-Kkilovolt d.c.,
thereby providing a 26- or 25-kilovolt
potential for the anode of the color
picture tube.

The box marked ‘“corona regulator”
in Fig. 2 represents a glass-and-metal
enclosed discharge tube of special de-
sign. Its operation is similar to that
of a gas-type voltage regulator in that,
when voltage impressed upon it in-
creases, more current is passed
through the tube. In the case of the
corona-type tube the amount of coro-
na, or discharge of electrons through
the tube, depends on the voltage ap-
plied through the series-limiting re-
sistors. It may be said that the tube
is constructed to depend on controlled
dielectric breakdown under the stress
of increasing high voltage, so that the
voltage drop over the breakdown path
disposes of anything over the regulated
value.

Among other technical features, Syi-
vania receivers use a 4-stage 41-mc.
i.f. amplifier section in conjunction
with intercarrier sound and a separate
sound i.f. detector. The sound section,
as seen in the block diagram of Fig. 3,
consists of one limiter-driver, the 6T8
ratio detector—audio amplifier, and a
6W6 output tube.

From a designer’s point of view,
Sylvania color sets are well on the
safe side in gain, bandwidth, and com-
ponent performance. For example,
there are two 6CL6 video amplifiers
for the Y signal and the first of these

www.americanradiohistorv.com

Fig. 1. Note unusual
mounting
subchassis (upper
left), with on.off and
volume control lower
and
bar to ground out h.v.
automatically (to right
rectifier) in
this rear view of the
three - sided chassis.

for tuner

skorting

stages also amplifies the color sub-

carrier. This latter signal is then
passed through still another amplifier
for bandpass limiting before being ap-
plied to the demodulator driver ampli-
fier. Demodulation is accomplished
with the widely used high-level triode
circuit described in detail in the March
1955 issue of Rapi0 & TELEVISION
News. To insure sufficient amplitude
of the blue color difference signal, a
separate stage of B-Y matrix ampli-
fication is provided.

The chassis arrangement consists of
an L-shaped structure which surrounds
the picture tube. While no printed
circuitry is used in the first production
runs, the entire chassis consists of
three major subassemblies and a total
of 8 plugs and jacks including a set of
pin-jacks which connect the picture
and screen grids of the color picture
tube with the main chassis. All these
assemblies can be of great help to the
service technician in troubleshooting,
especially since these points as well as
some test points are clearly marked in
the circuit diagram.

Unlike most other color sets, the
Sylvania models do not provide con-
trols under a sub-panel which both the
viewer and the technician can adjust.
In addition to channel selection and
fine tuning there are only the “on-off,”
volume, tone, contrast and brightness
controls available for monochrome ad-
justment. Used for color reception only,
the hue and the color or chroma gain
controls are at the front. All other ad-
justments are accessible either from
the rear or top of the chassis. This
arrangement has some advantages and
some drawbacks.

The advantages include the fact that
customer misadjustment of such tricky
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controls as the a.g.c. level, color-killer
bias, picture-tube screen grid, etc., is
less likely. Circuit design is intended
to avoid adjustment of any of the sec-
ondary controls and, in most instances,
the set owner only has to worry about
the few front-panel controls. One of
the drawbacks is the fact that there
are some locations where both strong
and wcak stations are received, and
adjustment of the a.g.c. level and the
color-killer bias controls is required
by the set owner when switching sta-
tions. Furthermore, in some places,
reccption conditions change greatly
with the seasons and again the set
owner may need to change some of
these controls himself.

A further disadvantage is the need
of a mirror when adjusting any of the
secondary controls. In this connection,
we might advise the service technician
never to use the set owner as observ-
ing reporter in place of a mirror. In
most cases this will result not only in
wholly wrong and confusing picture
descriptions, but the customer is likely
to become quite upset by the abilities
of his set to produce monsters and
weird wallpaper designs.

Fig. 1 shows the rear view of the
Sylvania type #1-534-1 chassis which
is used in both the console and the
table model. This chassis fits around
three sides of the picture tube assem-

bly which is shown in the cabinet in
Fig. 4.

In this latter view a number of in-
teresting and important mechanical
features are apparent. The six pieces
of tubing projecting from the rim of
the tube to the deflection yoke are the
adjustments for the six magnets of
the field neutralizing assembly which
surrounds the screen. Each is linked
by a flexible shaft to move one of the
magnets closer to or farther from the
screen. This adjustment requires some
skill, since a 180-degree rotation not
only changes the distance, but also the
polarity of the magnet, as shown in
Fig. 5.

At the bottom and upper left hand
corner of the cabinet view of Fig. 4,
the plastic mating pieces for the front
panel controls can be seen. The shafts
of these controls coming from the
chassis are knurled and do not pass
through the cabinet to the front. In-
stead they are captured by the plastic
retaining cups visible in Fig. 4. and
their motion transmitted to the rim
type knobs accessible at the front
pancl. At the upper left of Fig. 4, the
mechanism which drives the tuner
shaft by means of a lever action can
be seen. The ‘on-off” switch and
volume control assembly are shown as
separate sub-assemblies at the right
of Fig. 1.

Fig. 2. Although it looks like a doubler
or tripler at a hasty glance. this h.v.
circuit uses another technique for de-
veloping the required 25.000 volis.

Fig. 1 also shows some other note-
worthy features. The location and
mounting of the turret tuner certainly
is unusual, as is the simple but effec-
tive h.v. interlock. When the h.v. cover
is removed as in Fig. 1, the wire
spring visible at the right of the h.v.
rectifier tube will pivot over to the
cathode of the 3A3, thus shorting the
h.v. to ground. The corona type dis-
charge device which performs the
function of the h.v. regulator in the
Sylvania models is visible at the upper

(Continued on page T8)

Fig. 3. Although there are no radical departures. generous design margins are typified by the retention of four iLf. stages.
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A Field-Strength Meter

i

hat Tests Tuners "=

Shaon

L] '::mnm LU
By ROBERT G. MI!DDLETON | al Ve

Chief Field Engineer. Simpso1 Z ectric 2o

This extra-duty oiece of test
equipment is usefa, on the bench
as well as in sighz!-st-ength tests.

Fiz. 1. T.eld-strengtk meler operates sn wiaf as
wzll as vhi., proviles substitution test kr sus-
pe:tzd tup=ar. and will 1ls> recharge §-70l- battery.

Fig. 2. Rear chassis e~ ——

view shows output — T —— e S———
connection for front-
end testing on the
turned-up apron
(right) behind tuner.

L e

Fig. 3. KAccess door al rear of
cabinet is for removal and ir-
sertion of battery: connectors
are available through dooa.
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HE ever-popular field-strength me-
Tter has been elaborated in function

by Simpson Electric Co. s0 that
tests of front-cnd performance can
be made with it. Accordingly, field-
strength meters are now useful at the
bench. as well as in the field Front
ends can be tested for both u.h.f. and
v.h.f. performance, as will be ex-
plained.

The external appearance of the ver-
satile field-strength meter is shown in
Fig. 1. from which it is seen that ter-
minals are provided for either u.h.f.
or vh.f. input. The meter has a full-
scale sensitivity of 50 microvolts, al-
though the full sensitivity need be
utilized only in the far-fringe areas.
The dual tuning control is arranged
for convenient and rapid adjustment
on both u.h.f. and v.h.f. functions.

Note the battery-test position on the
function switch. which provides direct
indication on the meter scale of bat-
tery condition. The internal 6-volt
storage battery can be recharged from
the 117-volt power line by means of a
built-in trickle charger, or can be re-
charged from the cigarette lighter on
the dashboard of the service truck.
The instrument also operates from a
117-volt power line, if desired. When
the service truck is garaged. the car
battery can be recharged over-night
fron1 the trickle charger of the in-
strument.

Fig. 2 shows the chassis construc-
tion of the field-strength meter. A
Standard Coil TE Series XT41C tuner
is utilized for high gain and low-noise
performance on both uh.f. and v.hf,
channels. The phone plug provides an
audio outlet for- monitoring of the
sound signal with a headset, and the
dual-prong outlet permits the internal
battery (not shown) to be recharged
from the generator in the service
truck, or facilitates recharging of the
car battery from the instrument. The
standard 117-volt receptacle permits

RADIO & TELEVISION NEWS


www.americanradiohistory.com
www.americanradiohistory.com

mwa’_% e e . T

the instrument to be operated direct-
ly from a power line, to recharge the
internal battery, or to recharge the
car battery.

The output connection for front-end
testing is scen on the turn-up apron
at the right-hard side of the chassis in
Fig. 2. This receptacle accommodates
a 300-ohm output lead for connec-
tion to the antenna-input terminals of
a receiver on the bench. The manner
in which this novel test is made will
be discussed shortly. A rear view of
the instrument is shown in Fig. 3,
which shows the access door to the
internal storage battery and the vari-
ous connectors. Two fuses are acces-
sible from the rear of the case, for
convenience in the event that replace-
ment should be required. The test ca-
bles can be stored inside the instru-
ment, when the access door is opened.

Test Signal from Instrument

The signal for bench tests of re-
ceiver front ends is obtained from the
cathode circuit of the first i.f. stage
in the field-strength meter, as seen in
Fig. 4. This is a 47-ohm low-imped-
ance source, which provides almost the
same signal level as is present at the
mixer-output terminal of the tuner in
the instrument. Being a low-imped-

ance signal source. the video voltage
from the instrument can be applied
at any desired point in the receiver
under test, without appreciable load-
ing of the field-strength meter.

The tuner output provides the videco
signal at a picture-carrier frequency
of 4575 mc. Accordingly tuner tests
of receivers must be made at this fre-
quency, and the test signal is not us-
able for receivers with a 23-mc i.f.
However, most present-day TV receiv-
ers utilize the 45.75-mec. i.f.. including
all color-TV sets on the market.

To make a test of tuner response in
a TV receiver, the 300-ohm output ca-
ble is plugged into the receptacle on
the rear of the field-strength meter.
The alligator clips at the other end of
the 300-ohm cable are connected to
the grid of the first i.f. tube in the
receiver, and to receiver ground, us-
ually the chassis. the black clip going
to ground. However, if desired, the
alligator clips can be connected be-
tween cathode and ground of the first
i.f. tube in the receiver, since the sig-
nal is provided at low impedance.

Either a u.hf. or a v.hf. antenna
lead-in is connected to the field-
strength meter via the front-panel ter-
minals, and the instrument is adjusted
for maximum indication on the desired

channel. The meter indicates the sig-
nal strength in microvolts, and the
incoming picture is reproduced on the
screen of the receiver picture tube.
(Of course, the i.f. and video circuits
of the receiver must be operative.)

The contrast of the picture is noted
on the screen of the picture tube, and
then the lead-in is transferred to the
receiver input terminals, with the
field-strength meter disconnected from
the receiver. As much or slightly more
contrast should now be observed on
the picture-tube screen. If a weak pic-
ture or no picture is obtained, the
front end is undoubtedly defective.

It will be apparent that the fore-
going test serves to answer the ques-
tion: “Is it the front end. or is the
trouble originating in the i.f. or video
amplifier?” In case of i.f. or video-am-
plifier (or picture-tube) trouble, the
picture will be weak or absent when
the receiver is driven from the field-
strength meter.

Technicians in u.h.f. areas will rec-
ognize the great value of being able
to check out u.h.f. tuners for operation
and adequate sensitivity. Tuner repair
stations will also find the novel test
procedure useful for determining
whether or not a repaired tuner has
been restored to proper condition. 30~

Fig. 4. Schematic of the Simpson field-strength meter shows low-impedance take-off at cathode of the lst i.f. Signal

taken from this point can be fed

to a TV receiver's i.f. strip as a test substitute for the set’s own front.end signal.

—————

STANCARS COIL
TE SERES xT46

F:'L'J <l ':'f

l_____-

i

1
|
:
1
|
b

T T

Tuny.

251 j200v.
22 s
pto.

A.G.C. APPROX. =4V, AT 50,000 V.

X
“"‘.‘ogIVIYV

50-30.000 wvs

=3v.aT S0wv.
ACROSS OMEG.

n7Y. Sma.
RECTHFIERS

A
)
b
|
o
=

68us

3
+

o
-

e

" B &
e
16K * ;\EE le—g £
86 vai o Oq:-g-.-.J
on

SWITCH IN UNF POSITION

HTV.AC

250w,
Ty

i = e — e ———

138¢

|
12 -
. E i e

2w

S "

IGATTERY CHARGER}

<V
o

\S

A

SV .36aMP
-Fl+

FUNCTION SwiTCH
IN OFF POSITION

. =
+,
| 1'|l POLARIZED MALE
41 . [SOCKET FQR EXe
2

TEANGL 6v.D.C.
SOQURTE

NOTE: ALL RESISTORS 1/2 wATT UNLESS OTHERWISE SﬁEClFIED
ALL CAPACITORS IN UFD, -

VOLTAGES SHOWN ARE APPROX. AND MEASURED wiTH 20.000n/v. METER

fiiky

s

February, 1957

www.americanradiohistorv.com

57

“


www.americanradiohistory.com
www.americanradiohistory.com

Fig. 1.

Feeling selenium
rectifiers for exce=sive heat
after a few minutes of op-
eration will ofter yield a
quick clue as to ‘he causes

of inadequate “B-plus.”

perienced service technicians, but

some of them1 do not use their
knowledge to the best possible advan-
tage in their work. Among the latter
are those who adhere rigidly to a sys-
tematic technique for service and
parts replacement that is often very
elaborate, and may involve all types
of instruments before a diagnosis is
made.

These firsi-rate men eventually ac-
complish what they set out to do—but
they can be notoriously slow. To get
the most out of his ability, the so-
called theory man can benefit by
adopting, when the situation warrants
1t, the direct-approach techniques of
the “practical” man. This would tend
to complement his systematic approach
rather than exclude it.

The Sense of Touch

The presence or absence of heat in
certain types of components will often
give a clue to their condition more
rapidly than the set-up for a test can.
Selenium rectifiers, for instance, nor-
mally run warm-—although not hot,
unless the receiver has been in opera-
tion for two or three hours. Where
operating symptoms (narrow raster,
poor focus, etc.) indicate the possibil-
ity of an inefficient selenium rectifier,
a quick, direset check can be performed
as follows:

Allow the receiver to run for three
or four minutes. Then turn it off and
feel the rectifiers’ plates, as shown in
Fig. 1. If one or both rectifiers are
hot, it or theyv are faulty; no further
proof is needed once the technician
familiarizes himself with normal and
abnormal rectifier heat. If a short had
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'I'HERE are many talented and ex-

Fig. 2. A cold wirewound
] resistor may provide a
shortcut to an open circuit.

existed, the rectifiers would have
given off an obvious, unpleasant odor
and the set probably would not have
been operating at all.

An open wirewound, high-wattage
resistor is a common cause of receiver
failure. So, before methodically volt-
age-checking a defective set, feel all
wirewound resistors (Fig. 2) for the
presence of heat after the set has been
on for two or three minutes, then
turned off. All these resistors get
warm with operation. Therefore, if
one stays stone cold, it is certainly
open or the circuit it feeds is open. A
simple ohmmeter check will show
which is so.

If, on the other hand, a power re-
sistor gets red hot after only two or
three minutes operation, a short is
likely to exist in the circuit it feeds.
Again, ohmmeter checks will give the
technician the final proof. Of course,
for safety’s sake, turn off the receiver
when touching power resistors.

A defective horizontal-output trans-
former with shorted turns, ordinarily
difficult to prove good or bad, often re-
sponds to a heat test. If the high volt-
age winding of the transformer (the
rim or outside winding) has shorted
turns, as is most often the case in de-
fective horizontal outputs, it will get
warm, even hot. Shorted turns act the
same as would a shorted secondary
winding in drawing excessive current
and eventually heating.

With the 1B3 or 1X2 high-voltage
rectifier removed, the high-voltage
winding draws no current; therefore,
it should run cool. That is, unless it
is defective. So before going through
a complicated process with the flyback
tester, try this: Remove the high-

www.americanradiohistorv.com

By CHARLES GARRETT

Fig. 3. With the h.v. rectifier out of
its socket, the flyback transiormer
should run cold—unless it is defective.

Direct methods "not in the book” sometimes produce

quicker results than purely theoretical techniques.

voltage rectifier and allow the set to
run for five minutes or so. Then turn
it off and feel the outside winding of
the transformer, as shown in Fig. 3. If
it has heated up, there can be little
doubt that it is defective and needs to
be replaced.

Often the insulating coating on this
winding will soften and, in extreme
cases, the winding itself may become
soft and pliable when enough shorted
turns exist. This simple test alone can
often save hours of testing and frustra-
tion for a technician.

Elimination and Isolation

How many times has a defect in an
intermittent receiver or one that has
been unresponsive to all testing pro-
cedure finally turned out to b2 only a
tube or combination of two tubes that
had been previously checked and found
to be good? Even if this happens once,
it is too often. This discouraging, time-
consuniling complication can be pre-
vented by facing the problem head-on
in this manner:

When routine testing procedure fails
to pinpoint the defect, temporarily re-
place every tube in the sel. If the set
comes to life or its defective operation
ceases, re-install the original tubes,
one by one, until the defective one or
ones show up. Temporary mass tube
replacement is especially recommend-
ed when servicing radios where only
five or six tubes are involved. Many
puzzling cases involving hum, distor-
tion, and fade-outs can be cured quick-
ly this way.

A lighted yet inoperative radio, or
the sound section of a TV set showing
similar symptoms, can be slow to di-
agnose if the technician is not certain
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in which amplifier, i.f. or a.f., the
trouble lies. To be able either to elim-
inate or to accuse definitely the audio-
amplifier section as being at fault is
a worthwhile step.

Here is a simple yet accurate check
for audio-amplifier activity. Turn the
set on and the volume control up to
full. Then touch a finger to the center
terminal on the volume control. A
loud hum will issue from the speaker
if the audio stages are normal. This
hum may vary from faint to strong.
depending on the polarity of the line
plug, especially on a.c.-d.c. receivers.
Portable radios will not hum on bat-
tery, so operate these on a.c. while
testing. Practice this procedure on
normally operating audio sections until
the average hum level is recognized.

The if. section of a TV set can be
eliminated as containing a defect, or a
defective i.f. stage pinpointed. in this
manner. Set a modulated AM signal
generator to the middle of the i.f.
passband, usually 24 or 42 mec.. and at
maximum output. Then inject this sig-
nal into the detector stage at point 1
in Fig. 4. Turn the contrast control to
full. Faint horizontal bars should ap-
pear on the screen at this point, if the
generator output is a tenth of a volt
or more and the detector and video
amplifier stages are functioning prop-
erly.

Then move the generator from plate
to grid, plate to grid, through suc-
cessively numbered points, working
back towards the converter. The bars
should increase in intensity from plate
to grid all the way back to the con-
verter plate, if the if. strip is normal.
However, if the bars decrease or dis-
appear at any one¢ plate or grid, the
defect has been localized to the stage
associated with that plate or grid. The
change in intensity of the bars as the
generator lead is moved progressively
back from detector to front end is
shown in Fig. 5.

A similar technique can be used on
the 455-ke. if. system of the conven-
tional radio. Set the generator on
maximum modulated output at the ra-
dio’s i.f. and again work back from the
detector diode plates to the converter

Fig. SA. Signal injected at test
point 1 in Fig. 4 will look like
this, low in level, with little con-
trast between light and dark areas.
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VIDEQ DET.
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VIDEC
AMP,

Fig. 4. This 3-stage i.f. plus video detector circuit shows how signal injec-
tion can be used. with the picture tube of the TV receiver acting as an indi-
cator, to localize a video-circuit defect to one stage in the video chain. An
amplitude-modulated output from « signal generalor, adjusted to the i.l. of the
receiver under test, is fed first to the input side of the video detector. shown
as point 1 above. Ii vertical-bar output is not noted on the raster, the de-
fect probably lies in the output side of the detector or in the video ampli.
fier stage. If the bars appear on the picture tube, the injected signal is suc-
cessively moved back, point by point, in the sequence numbered. Intensity
of the bars should increase as the signal is moved back another stage, as the
photographs of Fig. 5 show. If this increase in amplitude fails to take place,
a defective stage is probably responsible. If this stage-by-stage increase in
gain is apparent up to the converter plate. trouble is probably in the tuner
or antenna circuit. A similar technique may be employed in tracing the cir-
cuits of AM radios. except that an audible tone is evident instead of bars.

grid. The signal may be barely audible
at the detector but should increase to
strong at the if. tube grid, then to
very loud at the converter grid, if the
i.f. is tuned and functioning properly.

Push-pull audio output stages can
be given a quick, rough check for dis-
tortion or unequal output simply by
removing one tube, replacing it, then
removing the other tube, while noting
the volume level and clarity of each
single remaining tube. Volume and
tone should be about equal with cither
tube in the circuit, although less than
with both tubes functioning. But in
abnormal operation, distortion may
clear up when one tube is removed.
Or on the other hand, the set may
drop drastically in volume if one half
of the push-pull circuit is out of order.

If distortion clears up with one tube
removed, the distortion originated in
or was fed to the speaker through the
removed tube. If it drops in volume

though, and some distortion results,
the remaining tube or circuitry or its
signal source is defective. (This check
is of no value if one push-pull tube
receives its signal from the output of

Fig. 5B. Signal in-
jected at test point 5.
grid of 2nd ik, shows
greater gain, contrast.
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the other as is done in some older
radios.)

Another direct elimination-and-iso-
lation method is useful for the meas-
urement of socket voltages. A voltagz
discrepancy that is not readily obvious
with a tube in its socket may be ex-
posed by removal of the tube. For in-
stance, leaky coupling capacitors may
not measurably affect grid voltages
due to the counteracting cathode bias
and developed negative grid bias. But.
with the tube removcd, these counter-
acting voltages disappear, thus allow-
ing a leaky coupler to expose itself by
placing thirty or forty, or more, volts
positive in the grid circuit.

A circuit in which a leaking coupling
capacitor might be concealed by op-
erating action is the muitivibrator
shown in Fig. 6. The cathode and grid
voltages developed during oscillation—
the eventual result of action in both
triode sections—can easily conspire to
mask the fact that capacitor C, is
leaking. With the tube removed, cir-
cuit action ceases. If the static volt-
age measured at pin 7 is now at all

(Continued on page 146)

Fig. 5C. Injected at the converter
plate, test point 8, the AM il sig-
nal shows deepest contrast, evidence
af greatest gain in normal operation.
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LEONARD
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Handling a wider variety of products helps some

service businesses survive; mergers help others.

alternately buoyed by the fall busi-

ness booms that start with the foot-
ball season and dejected by the ever-
recurrent slumps that are wafted in
with the breezes of spring, hopes
longingly for some kind of a system
that would stabilize his business. Un-
informed about and unusually unin-
terested in the workings of the eco-
nomic forces that govern his entire
life, he is inclined to favor licensing
or some other type of activity control
as a cure for all of the ills of his
business.

The spectacular public acceptance
of TV as an indispensable part of our
way of life and the multi-million dol-
lar service market it spawned, have
led to many uneconomical practices
in the entire TV field. Our economic
system will tolerate inefficiencies as
long as consumption exceeds produc-
tion, but when production starts to
1un far ahead of sales, the pressure
for economies and improved efficiency
grips all levels of an industry in a
steadily tightening vise.

During the past year, many TV
receiver manufacturers either sold
out or abandoned production. Along
with that there has been a steady at-
trition in the number of TV set dis-
tributors. More recently the vise
started to clamp hard on the service
shops that specialize in TV service.
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'I'HE AVERAGE TV service dealer,

An interesting sidelight on the rela-
tive stability of TV service as a busi-
ness as compared with other widely
used electronic products, is reflected
in the history of the auto-radio service
shops that either stayed away from
TV service or got into it and then
dropped it.

The shops that stuck with auto-ra-
dio service and promoted the new auto
electronic accessory products as they
were developed have prospered, while
their brothers in TV continued to ride
the roller coaster of boom and bust.

The advantage of auto-radio service
as a business is that it does permit
diversification of effort within its own
field. As an example, alert auto-radio
service dealers found the 110-volt auto
battery inverters of interest both to
business executives and to many TV
set owners. For the former, they pro-
vide an opportunity to dictate memos,
notes and observations on a tape re-
corder during the formerly “lost” time
used up in driving. Many TV set own-
ers have had the inverters installed
in their cars to enable them to use
their portable TV's on picnics and for
the facility they provide to use regu-
lar motorized tools at any place the
car is driven.

Many TV service dealers have now
reached the conclusion that their
businesses are anchored to a founda-
tion of quicksand that is getting more
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treacherous every menth. While they
do not intend to abandon TV service
completely, they plan to expand their
field of activity either through mer-
gers with other shops or by the addi-
tion of other allied services and de-
partments.

An excellent example of service di-
versification is the establishment in
Port Chester, N, Y., operated by Wil-
liam J. Bova and George Catalona.
Functioning under the name of Like-
New Appliance & TV Service, Inc.,
the Bova-Catalona team has built a
Lusiness that handles anything in the
home that runs by electricity with the
exception of sealed-unit refrigerating
devices.

The partners feel that one of the
most valuable advantages they have
gained from their plan of activity di-
versification has been its stabilizing
effect on the firm's labor needs. Al-
though some types of service fluctuate
seasonally, there is never an over-all
slack period. While the summer would
normally be a slow season for shops
that do not handle domestic refrigera-
tors, their organization is kept busy
by servicing commercial air condition-
ing and installing and servicing room
air conditioners.

“The biggest advantage of being di-
versified,” said Mr. Bova, “is its value
in promoting business. Home owners
like to deal with one firm that can
service anything in the hous2. Di-
versification helps us run our business
more efficiently, too, by stabilizing our
labor needs and by permitting us to
do a large volume of business in a
limited area.

“To begin with,” continued Mr. Bo-
va, “a customer who phones us for
service or who brings in an appliance
has probably heard of us from her
friends because of the volume of serv-
ice work we do. We may have re-
paired different types of appliances
for her friends, but every recom-
mendation is effective because we can
handle any type of service she may
need. That helps to put us in touch
with many new customers.

“The fact that we fix everything
builds confidence in itself. The cus-
tomer knows that we will do a care-
ful, fairly priced job on her washer,
for instance, because we want to be
called later to repair her ironer or
electric range.”

The firm has been able to get an
adequate volume of business from an
area within ten miles of the shop. This
results in a considerable reduction in
travel time and car operating costs for
the technicians.

Business Mergers

A recent development in the south-
west may prove to serve as the sur-
vival pattern for many television serv-
ice shops. Motivated by the conviction
that independent electronic service
shops must provide more complete
and dependable service to survive, five
San Antonio, Texas, service dealers
recently merged their businesses to
form a $100,000 service company op-

(Continued on page 196)
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MAJOR step in a sweeping plan
Afor improvement of the nation's

air traffic control system was
taken recently, with announcement by
the Civil Aeronautics Administration
of an order for 23 long-range radars,
biggest single purchase of electronic
equipment in the agency’s history.

The radars are the heart of a CAA
plan announced last April by Secre-
tary of Commerce Sinclair Weeks. The
plan is designed to handle a fourfold
increase in U, 8. air traflic with mini-
mum delay and maximum safety. The
new radars will help CAA controllers
accomplish this by scanning the skies
for all aircraft up to 200 miles away,
depending on size and altitude.

Raytheon Manufacturing Co. of Wal-
tham, Mass., will design and build the
equipment, which will cost approxi-
mately $9,000,000. Deliveries will be-
gin this summer.

The 23 radars will be part of an ex-
panding coast-to-coast traffic control
network of more than 70 civil and
military radar installations. The net-
work will give controllers a picture of
aircraft from 15.000 to 70,000 feet in
virtually all the U. S. airspace, and of
aircraft at lower altitudes on densely
traveled routes. Thus, radar will serve
to track the civil and military jets
which move at 600 miles an hour or
more in the higher altitudes, and the
conventional aircraft traffic using the
lower altitudes.

Each radar uses a large 40-foot an-
tenna, and effectively covers more
than 125,000 square miles of area. A
singie set will be able to feed up to 15
different monitor screens simulta-
neously, so that each controller on
duty in a CAA center can have a pic-
ture of traffic mcvement. At present,
with the exception of the radar-
equipped New York and Washington
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Radar Network for Air Traffic Control

CAA orders 23 long-range
radars in biggest single
electronics gear purchase.

Radar operators szan skies on long-
range radar, Shown on the scope are
air lanes connecting cities., Planes
appear as light spots. Electronical-
ly projected map overlay enables the
operator to pinpoint plane’s position,

Giant 40-foot search antenna to be
used with the new radars. This an.
tenna will be equally effective for ie
operation at 35,000 feet and higher
or for low-altitude slower aircraft.

centers, CAA controllers depend on
position reports radioed in by pilots
en route. CAA also has radar for sur-
veillance around 34 airports, which
will continue to serve traffic within a
range up to 30 miles.

The new equipment employs either
linear or circular polarizatior of the
radar signal so as to minimize the ef-
feect of rain or other bad weather
interference. Another feature is an
improved moving target indication ar-
rangement that removes radar echoes
from fixed objects, thereby allowing
signals from mwoving aircraft to show
up clearly.

Chances of breakdown are reduced
because of the use of dual controls
and functioning parts, allowing un-
interrupted operations. —{30— i

New radars are to be installed at 23 of the 28 heavily circled areas shown below.
Remaining 5 areas will use military gear. Light circles show future ¢overage.

LONG RANGE RADAR Puﬂ

.
" —
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Power Ampli

By E TAYLOR HORTON
!
~ This simple m:mature audio amplzfla
is small enough to be iuc.ked out of-
sight. Two 2' Eﬁy 4" by 5" cﬂd&szs usgcf. ol

2 Bl "f'-‘{ ¥

= P vy

an audio system dictate the use of
a small speaker and enclosure,
these same limitations also dictate the
use of a small, low-cost amplifier. As
long as the amplifier distortion can be
kept to a negligible amount at normal
listening level, the maximum power
capabilities of tne amplifier are unim-
portant for non-critical use. This unit
was designed to produce a practical
compromise among the often conflict-
ing factors of size, cost, frequency re-
sponse, distortion, and simplicity.
The amplifier is small enough to be
tucked away out of sight in a book-
case or TV cabinet, and yet has enough
power output to adequately drive a
small. good-quality speaker. It is well
suited for use with an external speak-
er to improve the audio quality of a
radio or TV set or as a tape recorder
playback amplifier.

WHEN space and cost limitations of

The amplifier is built on a 2" x 4" x 5"

chassis ard is only 412" high over-all.
The power supply is mounted on a
separate chassis to make it easier to
install in cramped quarters. Its chassis
also measures 2" x4"x3” and stands
5" high. Both chassis were made from
a 3" x 4" x 5" aluminum case, with one
inch cut off the 3” side. A series of
ventilating holes were drilled in the
bottom section of both chassis and 14"
rubber feet mounted on each corner.
As the bottom sections are not needed
for shielding, but are used only to im-
prove the appearance of the equip-
ment, they mzy be eliminated if de-
sired.

The schematic diagram of the two
units is shown in Fig. 3. The amplifier
uses only three tubes and a minimum
of other parts. The first tube, a 6ANS,
is a combination pentode and triode.
The peutode section is used as a con-
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Fig. 2. Underside of
power amplifier show-
ing extreme simplicity
of wiring and construc-
tion. Input jack. 6-
contact power plug,
and terminal strip
for loudspeaker con-
nection are at right.
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Fig. 1. Over.all view of min-
iature audio amplifier.
arate power supply is used,

Sep-

ventional direct-

voltage
coupled to the triode section which is
connected as a split-load phase invert-
er. The power output stage uses two
6CM6's in push-pull with screen feed-
back being provided from taps on the

amplifier

output transformer. The 10,000-ohm
terminals of the transformer are con-
nected to the plates and the 400C-ohm
taps connect to the screens. This type
of operation permits the tubes to be
biased so as to draw a total cathode
current of only 44 ma. while delivering
Six watts output at 1.6% distortion.
The gain of the stage is greater than
with triode operation and the distor-
tion is less than if the tubes were used
as pentodes. This low current drain
allows the use of a small power trans-
former with the resulting saving in
size and cost. Additional voltage feed-
back is provided from the voice coil
winding of the output transformer to
the cathode of the first stage. The
power supply uses a 5Y3 in the usual
full-wave rectifier circuit followed by
a two-section RC filter.

The amplifier is very easy to assem-
ble and makes a good ‘"first project”
for the novice builder. By using the
parts specified, hole drilling on the
chassis is kept to a minimum. The
parts layout of the amplifier can be
seen in Figs. 1 and 2. The underside
of the chassis is not particularly
crowded and a smaller chassis could be
used if necessary. When wiring the
amplifier it is advisable to keep the
input and output sections well sep-
arated, and to run the a.c. heater leads
as far from the input jack and pin 8
of the 8ANS8 as possible.

All grounds can be made directly to
the chassis at any convenient point.
Near the 6ANS8 socket. a 2-point tie
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strip is mounted above the chassis by
a %" brass spacer. Ore tie point is
connected to ground and the other to
terminal 2 of the Cinch-Jones male
power plug. Resistors R. R. R R
and R. are connected between their re-
spective socket pins and to the two tie
points, as indicated. In order to main-
tain a good balance in the phase in-
verter, R: and R. should be closely
matched in value. These resistors can
either be purchased as a matched pair
or several resistors can be checked
with an ohmmeter and two, whose
value is as close as possible to the re-
quired 47,000 ohms, selected.

If R, is used, it is mounted directly
on the input jack which is wired to
pin 8 of the 6ANS8 by a short length of
shielded wire. C. is placed against the
back drop of the chassis and connected
between pin 7 and a soldering lug
placed under the %" brass spacer. The
interstage coupling capacitors, C: and
C,, are connected between the socket
pins of the 6AN8 and the 6CM6’s. R:
and R: connect between the grid pins
of the B6CM6's and a soldering lug
fastened to the chassis between the
two tube sockets. Another 2-point tie
strip is mounted near the output ter-
minal block. One tie point is connect-
ed to pin 9 of the 6ANS, and R, the
feedback resistor, is connected be-
tween this point and the 8-ohm ter-
minal of the output block. The other
tie point is connected to pin 7 of both
6CM6’s. and R. and C. are wired be-
tween this point and another soldering
lug mounted on the chassis near the
input jack.

The output transformer is mounted
directly on the chassis, as shown, and
three %4” holes are drilled through the
chassis to pass the leads from the
transformer terminals to the tubes
and to the output terminal block.

When wiring the amplifier it is very
important that the connections to the

(Continued on page 161}
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R—470.000 ohwmr, Yy w. res. (see text)

R:—1000 ohim, V3 w. res.

Rs—1 megohm, V3 w. res.

Ry—220,000 ohm, Vs w, res.

Rs. Re—47,000 ohim, Vi w, res. {maiched, sce
(text)

R, Re—470,000 ohin, V5 w. res.

Re—500 o, 5 w. wirewound res.

Ri10—10,000 ohm, V; ». res.

Rir—300 ohim. 10 w. wirewonnd res.

Ri:—4700 ohm, 1 w. res.

Ci—.I pid., 400 v. capacitor

Cs. Cs—.05 pfd., 400 ». ¢apacitor

C—50 ufd., 50 v. elec. capacitor

Cs-Cs—<40/40 ufd.. 430 v. elec. capacitor

5.—S8.p.s.t. toggle switch

PL—6-contact plug (Cinch-Jones P-306-FP)

S5O, —é6-contact female socket (Cinch-Jones §.
306-FP)

Ji—Closed circuit phone jack

Fi—1 amp fuse

Ti—12 watt push-pull euiput trans., pri. 4000,
5000. 10,000 ohims; sec. 8, 15, 500 ohms
(UTC S§-15)

T+—Pawer trdns. 325.0-325 v. @ 55 ma.; 6.3
v. @ 2 amps; 5 v. @ 2 amps. (Stancor
PC-8407)

Vi=—6ANSE tube

Ve, Vs—6CMG6 tube

Vi—5Y 3 rube

OUTPUT-DB

Fig. 3. Complete schematic diagram of aud'c amplifier and separate power supply.

+I

LA

O LEVEL : IWATT

S~

4 LT

20 100

1KC.
FREQUENCY-CPS

10KC.

Fig. 4. Over.all frequercy response of power amplifier. Zero level is at 1 watt.

Fig. 6. View of power supply required for miniature. high qual-

ity audic power amplifier.

X

Fig. 5. Underside of separate power supply is shown below.
Two filter resistors and protective fuse are clearly visible,

Power transformer, reclifier tube,
electrolytic capacitor. output socket. and switch can be seen.

-
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A discussion of various ways that circuit components in

radio and audio equipment can be checked without trouble.

encounters in radio and audio work

are apt to get overlooked. For ex-
ample, it would seem to be quite an
easy matter to check the inductance
of a smoothing choke or the capaci-
tance of an electrolytic capacitor, with
the correct polarizing current or volt-
age. However, when one looks around
to find a test instrument to make the
measurement, it just isn't readily
available, so we are virtually forced
into the routine of taking things for
granted.

If we wish to check as to whether a
certain component is functioning cor-
rectly or not, the only available meth-
od seems to be by substitution, using
another component of the same type.
Often this proves to be somewhat un-
satisfactory, because the results can
be inconclusive. We really need to
know how to check the various funda-
mental components used in radio: re-
sistance, inductance, and capacitance,
to varying degrees of accuracy, ac-
cording to their purpose.

SOMETIMES the simpler things one

Resistance Values

The simplest method of resistance
checking is by means of a simple ohm-
meter, either an instrument built spe-
cifically for this purpose or an ohm-
meter range on a volt-ohm-milliamme-
ter. Accuracy of this method of meas-
uring resistance rarely exceeds 10%
and may not even be as good as this.
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Assuming that the accuracy of the
moving coil meter used for the instru-
ment is *£2% and that the resistors
used in the instrument are accurate
to *£1%, the accuracy of the instru-
ment as a perfect comparator between
the internal and external resistances
cannot be better than *=1%. And the
accuracy of comparison is only to
within *2¢ of the full-scule current
reading on the scale. If the scale read-
ing, on a voltage or current scale, is
compared with the reading on the
ohms scale, it will be found that an
error representing 2% of full scale in
voltage or current reading may amount
to an 8% error in resistance valuc.
This is at the point of maximum accu-
racv of comparison, between the ex-
ternal resistance being measured and
the internal resistance of the instru-
ment.

Thus it is seen that the best accu-
racy obtainable using an instrument
with a *=2% movement and *1% in-
ternal resistance gives a guaranteed
accuracy at center scale reading of
9%. At readings between one-third
and 3 times the resistance value, which
is the range one might expect to use
before switching to the next scale, the
accuracy can reasonably be expected
to stay within 10%. With an instru-
ment using lower accuracy components
than those used for illustration, the
accuracy of the final reading in ohms
will be considerably poorer than 10%.
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From this it will be evident that an
chmmeter can only be used to make a
rough check as to whether a resist-
ance is within the preferred value
range for which it is color coded—if
it is of a *10% or higher tolerance
rating. To check that the resistance is
within =10% of its rated value, the
result is a little doubtful and it is cer-
tainly impossible to rely on an ohm-
meter reading to check to a tolerance
of *=5% or closer,

Although the ohmmeter readings
cannot be trusted for checking to close
tolerances, it is possible to use an
ohmmeter to check for reasonably
good matching between pairs of resis-
tors, if this happens to be the require-
ment rather than close precision in
actual value.

As an example, in many push-pull
amplifiers the resistors responsible for
controlling the gain in the two halves
of the push-pull arrangement must be
closcly matched to ensurc balance.
Production values mayv bc specified to
5% or even closer tolcrances, to avoid
the necessity of having to select
matched pairs, but the essential fea-
ture is that the value of the two cor-
responding resistors shall be within a
close tolerance of one another. It will
not necessarily matter if both of them
are, say, 10% or 15% from their nom-
inal rating, as long as they are within
5% of cach other. This the chmmeter
is reasonably capable of checking, be-
cause it is quite possible to read an
ohmmeter scale to within 5%. Since
the question as to whether the reading
is within 5% of its actual value is un-
important in this particular applica-
tion, the significance of the reading
does not matter as much as whether
the two resistors which should be
matched give readings within 5% of
one another.

For some applications, however, such
as calibrated attenuators or instru-
ments for use in radio it is necessary
to check resistor values to cioser lim-
its such as 5%, 2%, or even 1%, as the
case may require. In these ecircum-
stances it is important that the value
shall really be within the specified per-
centage of its rated value. The only
method of making a measurement that
is satisfactory for this purpos= is to
use a Wheatstone type bridge. using
calibrated elements whose accuracy is
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By N. H. CROWHURST

better than the required component
accuracy.

For most radio purposes the Leeds &
Northrup bridge used for telephone
line work is quite accurate enough. In
using a bridge there are two things
that control the accuracy of the rcad-
ing obtained: (1) the accuracy of the
resistance elements of the bridge it-
self, and careful attention to see that
contact resistance does not contribute
an appreciable fraction under any cir-
cumstances; and (2} the sensitivity of
the null detector.

This seccond cause of inaccurate re-
sults can be checked by unbalancing
the bridge by a known percentage to
see that an adequate off-balance read-
ing is obtained. Suppose, for example,
the value required is 120,000 chms,
=*5%. Having balanced the bridge and
obtained a null at, say, 120,000 ochms,
the resistance in the calibrated arm
should be altered by 5%, which rep-
resents a change of 6000 ohms.

If clicking in 6000 ohms additional
in the calibrated arm shows appre-
ciable deflection, then the rcading may
be regarded as accurate; but if the
addition of 6000 ohms does not produce
noticcable deflection from balance on
the null detector, the result is not re-
liable. To improve its reliability one
can cither use a larger battery voltage
or source of supply to the bridge, or
else get a more sensitive null indicator.

Before leaving this discussion of re-
sistance values it should perhaps be
emphasized that it is not wise to put
absolute trust in the color coding on
a resistor. Occasionally even the best
resistor will be found incorrectly color
coded. If the error happens to be in
the third color of the code, then the
discrepancy in resistance value will be
a matter of shifting the decimal point
which can be quite serious. Also with
some sets of coding colors the differ-
ence betwecn some of the colors is
somewhat difficult to determine, espe-
cially after the component has aged.
For example, orange and brown can
get to look quite alike.

Usually the first and sceond colors
in the code can be identified by the
combination used, from the recognized
preferred value range. If the first color
is blue, representing 6, the second
color will most likely be either red,
representing 2, or gray, representing
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8, because 62 and 68 are the preferred
values in the 60 to 70 range. But there
is no such ready clue as to the likely
color of the third band: it could just
as easily be brown or orange. Thus a
resistor in which this color locks at all
doubtful could be either 620 ohms or
62,000 ohms, which is a considerable
difference!?

This is where an ohmmeter check
can easily determine which of the two
values is correct.

Inductance

‘I'urning now to various kinds of in-
ductance: the measurement of compo-
nents not intended for the passage of
d.c. and without iron cores is a fairly
simple matter, with the aid of a con-
ventional inductance bridge. Using
such a bridge, employing either the
Hay or Maxwell configuration (see
Fig. 1), the inductance can be meas-
ured at a frequency suitable for the
purpose, with a method quite similar
to the operation of a bridge for meas-
uring resistance.

The principal difference is that two
kinds of adjustment are usually neces-
sary to achieve null, because of the
necessity for balancing the bridge in
both amplitude and phase. This en-
ables the bridge to give a reading of
both inductance value and “@” or loss
factor. Bridges of this type are clearly
marked to indicate the correct setting
of the controls for making each kind
of measurement.

There is usually no difficulty in
achieving a null with the air-core type
of coil, but if the inductance employs
any kind of core, the null may not be
quite as definitive, because of the dis-
tortion of the injected test signal
caused by the core. Also, if the gen-
crator signal itself has any appreciable
harmonic content, a Hay bridge will
never give a balance at both funda-
mental and harmonics at the same
setting. On the other hand, with an in-
ductance where the only loss is due to
its resistance, such as occurs in an air-
core coil, the Maxwell hridge will give
a fairly satisfactory balance for both
fundamental and the lower harmonic
frequencies at the same setting.

When measuring an inductor that
cemploys any kind of corc to increase
the permeability, the magnetizing cur-
rent is liable to distort so the inductor
itself will generate some harmonics
not present in the input from the gen-
erator. When the bridge is balanced
to the fundamental generator input,
there will be a residual harmonic pres-
ent at the null point, generated by the
inductor itself.

This is a good reason for using ear-
phones if the generator frequency is
in the audio range. Otherwise an oscil-
loscope with amplifier may be used as
a null detector. It is then possible,
listening to the tone or looking at the
trace, to determinc when the funda-
mental is balanced and the residue
consists of harmonics.

But the conventional type of bridge
is only suitable for measuring indue-
tances where there is no polarizing
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current. The usual variety of smooth-
ing filter choke has to provide a speci-
fied inductance when polarizing cur-
rent is flowing and the inductance in
the absence of such polarizing current
will be considerably higher than the
rated inductance of the choke with
polarizing current. Unfortunately there
is no simple fixed relationship between
these two values.

If the choke has been designed to
provide its maximum inductance at
the polarizing current for which it is
designed, the air gap will be adjusted
so that, at this value of polarizing cur-
rent, either reduction or increase of
the air gap would result in a reduc-
tion of inductance value. However, in
the absence of polarizing current, in-
creasing the air gap will always re-
duce inductance value, while reducing
the air gap will always incrcase in-
ductance value.

From this simple fact it is evident
that measuring an inductance with no
polarizing current flowing is no cri-
terion of its performance with polar-
izing current. It can, of course, provide
a check that the inductance is not

NULL
DETECTOR

4@
i
GENERATOR
J?\
oS
GENERATOR

INDUCTOR UNDER ‘TESTl INDUCTOR UNDER ‘I’ES'I"‘x
ta)

Fig. 1. Bridge configurations for measuring
inductance. (A} the "Hay" bridge, (B) the
“Maxwell” bridge. Relative advantages of
each type are discussed in the article.
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DETECTOR

—(2)
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GENERATOR

POLARIZING
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]

INDUCTOR
] UNDER
M e TesT

Fig. 2. Modification of the “Hay'’ bridge
to enable it to measure inductance with
polarizing current flowing. Care is neces-
sary not to exceed the dissipation rating
of the various bridge elements. See text

Fig. 3. A simple inductance checker circuit
for determining inductance with the polar-
jzing current flowing in the component

|
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1 INDUCTOR
POLARIZING UNDER
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?GENE"“OR

STANDARD
DECADE
CAPACITOR

Fig. 4. The "Drysdale” bridge which is used
for measuring capacitance. Refer to text.

=y STANDARD

0]
hrd
GENERATOR

0 NULL O
DETECTOR

CALIBRATED
POTENTIOMETER

T =CAPACITOR
UNDER

Fig. 5. A simple bridge for cap=citor check-
ing that forms the basis of a number of
commercial units on the market. The null
detector is usually a “magic eye” tube.
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h4
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Fig. 6. Modification of a “Drysdale” bridge
to permit the measurement of electrolytic
capacitors with polarizing voltage applied.

completely missing, due to short-cir-
cuited turns, in which case the induc-
tance might not even be adequate
without polarizing current flowing.
But the fact that the inductance may
measure twice its required value with
polarizing current is no evidence that
the choke will give its rated value
with polarizing current.

Fortunately, with filter chokes of
this nature close tolerances are not
too important. Usually a compliance
with a minimum inductance value will
suffice.

It is sometimes possible to use a
modified Hay bridge, as shown at Fig.
2, to inject a polarizing current so as
to measure the inductance with the
polarizing current flowing. But this
can be a dangerous procedure, because
the polarizing current may exceed the
wattage rating of some of the internal
components of the bridge and cause
permanent injury to it. It is, there-
fore, better to devise a simple check-
ing arrangement, as shown schemati-
cally in Fig. 3.

This does not employ a bridge meth-
od. but checks the inductance by in-
jecting a known frequency and com-
paring the a.c. voltage developed
across the inductor with that across
the resistor in series with it. The re-
lation between the a.c. components of
voltage developed will enable the ap-
proximate inductance value to be cal-
culated. This does not take into ac-
count the effect of the inductor dis-

(1]

torting the waveform of the a.c. signal
component, which invariably occurs in
this type of inductor and is, in fact,
another reason why any attempt to
produce a precise figure of inductance
will be somewhat meaningless. A
rough check of this nature is quite
adequate for the purpose.

If 60 cycles is the supply frequency
for the a.c. component, dividing the
calculated impedance of the inductor
by 377 will give the inductance value.
For example, suppose the series re-
sistor used is 100 ohms (carefully
checked in value), and the a.c. volt-
ages measured across the resistor and
inductor are 2 and 30 volts. respective-
ly: then the impedance of the inductor
at 60 cycles is 1500 ohms, representing
approximately 4 henrys.

Capacitance

For measuring all except electro-
Iytic capacitors there are two meth-
ods, which correspond in relative ac-
curacy with the ohmmeter and bridge
methods used for measuring resist-
ance.

The Drysdale bridge (see Fig. 4) is
a modified Wheatstone bridge, in
which resistance arms are used in the
ratio positions, while a calibrated dec-
ade capacitor is substituted for the
calibrated resistance in the variable
standard arm. This type of instru-
ment can give capacitance results
comparable to those obtained with the
Wheatstone or Leeds <& Northrup
bridge for resistance, but its use in-
volves careful adjustment of a num-
ber of controls until a null is achieved.

The alternative method of capaci-
tance measurement also uses a bridge,
but one in which the null is much more
quickly achieved. In this bridge (see
Fig. 5) a standard capacitor is used in
one arm, the unknown capacitor in
another arm, and a single potentio-
meter-type resistance for the other
two arms. This resistance is calibrated
on the basis of the ratio between the
unknown and standard capacitors
necessary to achieve null.

With this type of bridge the un-
known capacitor is connected across
the terminals of the bridge and the
one dial turned until null is indicated.
The capacitance value is then read off
the dial. The accuracy of this type
of instrument is usually comparable
to that of an ohmmeter, depending
upon the accuracy with which the
potentiometer type resistance has been
calibrated.

Neither of these methods is really
satisfactory for the measurement of

Fig. 7. Modification of the simple bridge
of Fig. 5 to enable polarizing voltage to
be applied to the electrolytic capacitors.
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electrolytics. This can better be under-
stood by discussing a little further the
behavior of electrolytic capacitors un-
der different conditions.

In the first place, electrolytic capaci-
tors freshly formed ready for use, have
a dielectric film on the active fplate
of the correct thickness for the work-
ing voltage. Under this condition the
capacitor should have its rated capaci-
tance.

But if the capacitor is operated
consistently at a lower polarizing volt-
age, the thickness of the formed film
will gradually deteriorate with the
result that the effective capacitance
will increase somewhat. This is not
necessarily detrimental to the per-
formance of the capacitor, provided it
is not subsequently required for serv-
ice at its nominal working voltage.

In much the same way electrclytic
capacitors kept in storage also show a
deterioration in the dielectric film
resulting. in an increase in effective
capacitance. This means if a six-
month-old capacitor is taken from the
shelf and measured on a regular ca-
pacitance bridge, without applying the
necessary polarizing, it will probably
show a value considerably in excess of
its nominal value. However, it will
not be satisfactory for operation until
the electrolytic film has been formed
up to the requisite thickness for its
working voltage.

This will have to be done with the
aid of a limiting resistor connected
in series with the capacitor to limit
the polarizing current while the film
is forming. Only when the film has
formed up so the voltage appearing
across the capacitor is at its working
value without excessive leakage cur-
rent can its capacitance be measured
to give a reliable indication of its
operating condition.

Also, if the capacitor is to be in-
stalled in a piece of equipment for
operation at its nominal working volt-
age, it is vital that this reforming of
the capacitor be performed before
installation, so the capacitor does not
take an abnormally high leakage cur-
rent when the power is switched on
and possibly destroy itself before it
has had a chance to become correctly
reformed.

The correct measurement of elec-
trolytic capacitors with polarizing
voltage applied can be unde-taken
with either type of bridge. modified to
a certain extent. as shown in the
schematics of Figs. 6 and 7. If the
actual capacitance value of an electro-
lytic capacitor is not vital, which often
is the case, then all that is necessary
in installing a new one is to ensure
that it is correctly formed to its work-
ing voltage before connecting it in.
This may be done with the aid of the
circuit shown in Fig. 8, which con-
sists of a high resistance feeding the
capaciter with a voltmeter across it
to indicate when working voltage has
been reached. The resistor limits the
leakage current through the capacitor
to well within the maximum leakage

(Continued on page 185}
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A Simplified

Automatic Tone
Compensator

ED. C. MILLER

Tech. Dir.. Inland Broadcast Co.

Two views ol the automatic tone comp:zn-
sgator. It is built on a smail sub-.chassis
which can be put into amplifier chassis.

P oT Al

OUTPUT

CS
—

Details on a one-tube device which automatically boosts

bass response at low audio levels. It is easy to build.

R8

INCE the appearance of the
author's previous article on “The
Auto-Tone” (Rapio & TELEVISION

output at that frequency. As the re-
actance of & capacitor increases with A
a dccrease in frequency. maximum 200v.

News, April, 1954, page 54}, many let-
ters have been received asking for in-
formation on a less critical and more
easily built device to provide auto-
matic bass boost at low volume levels.
This article covers such a circuit, re-
duced to its simplest practical form.
The unit shown in the photographs
and schematically in Fig. 1 differs
from the previous automatic tone con-
trol in many ways besides being of
much simpler construction. Most sig-
nificant, probably, is that because the
control tube uses hias increasing in a
negative direction with the application
of signal, the control capacitor is in
series with the plate impedance of the
control tube, rather than in parallel.
Fig. 2 is the equivalent circuit, with
R. inserted in place of the plate re-
sistance of the control tube. If capac-
itor C in Fig. 2 is selected so that its
reactance is large in relation to R, at
some frequency under consideration.
changing the value of R, will have
little or no effect on the output. But
if the reactance of C is small in rela-
tion to R., and R, is at all times less
than R., then changing the value of
R. will have a marked effect on the

control will take place at the higher
frequencies.

In effect, what we have is a volume
cxpander that for a given range of in-
put levels provides more expansion at
the higher frequencies than at the
bass frequencies. By proper selection
of component values, a satisfactory
cxpansion rate can be had that will be
the same rate at all frequencies above
about 500 cycles, with as much as a
2 or 3 to 1 reduction in rate at 50
cycles,

At first it may seem improper to use
volume expansion as a type of control.
Actually, it is one of two choices: 1,
lincar reproduction of the middle and
high range of audio, withh compression
of the bass frequencies at higher vol-
ume levels; or 2. linear reproduction
of a particular bass frequency with
expansion of the middle and high fre-
guencies. The use of the latter method
adds about 15 db to the dynamic range
of recording. if it is used with com-
mercial pressings, and a similar
amount of dynamie range increase in
radio reception also (to a somewhat
lesser extent, due to the sharp knee

(Continued on page 160)

AUDIC GROUND 8US

Ri—2.2 megohm. Vs w, res.

Re, Re—470,000 ohm, Vs w. res.

Ri. Re—1 megohm. Vs w». res.

R:, R—4.7 megohm, V3 ». res.
Re—13.000 ohm_ V5 ». res,

Cr—500 uufd., 400 v, capacitor

Ci, Cs, C;—.02 ufd., 400 v, capacitor
Cs—.005 ufd.. 460 ». capacitor
Vi—12AX7? tube

Fig. 1. Complete schematic of the automa-
tic tone compensator. Parts are standard.

* Kk K

2r,
g
- |
Ry 3 (GRIO RESISTOR OF
::R < FOLLOWING STAGE)
L

Fig. 2. Equivalent circuit to that of Fig. 1,
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Miniature Scope for the Hamshac

By ROB WAGNER, wsweD

Construction details on compact unit for checking AM phone

transmitters. The power supply is included on same chassis.

the phone bands, there are probably

many times when the other fellow
tells you the modulation is too low, too
high, or perhaps plain lousy! Unless you
have an instrument such as the minia-
ture scope to be described on hand,
there's no way to arg-e with the fellow.
To be assured of a good audio report,
adjust your transmitter with the help
of this simple oscillcscope, which uses
a minimum of parts and the one-inch
913 tube, or any of the other small
scope tubes presently available. Then

IF YOU'RE a ham operator on one of

it will be constantly apparent that the
rig is correctly adjusted. not only for
satisfactory amplitude, but with re-
spect to proper operation of the trans-
mitter itself.

Electronic Description

Fig. 1 is the schematic diagram of
the instrument. Simple, isn’t it? By
limiting the scope’s function to trap-
ezoidal (triangular) presentation, a
minimum of parts is required.

The one-inch 913 makes miniaturized
construction possible, although the

PICTORIAL OF CRT
&

S A F INPUT
AVERTICAL}

RS
—ul\.'.'..-TCOMMON

| CO o A.F. INPUT
HORIZONTAL)

FOCus

WTENSITY

+H4

=325v.0.C

Fig. 1. Complete schematic dia-
gram of scope. Parts from the junk
box can be used in the construction.
The pictorial of the CRT is included
to clarify the text discussion.

Rr—150,000 ohm, V2 w. carbon res.

R:. Re—350,000 ohnt carbon pot

R;—1 megohm carbon pot

Rs—4.7 megohm, V> w, carbon res.

Cr—38 ufd., 450 v. elec. capacitor

Ce—2 ufd., 300 ». paper capacitor

Cs—.25 ufd., 300 v. paper capuacitor

Ci, Cs—.1 pfd., 200 v. paper capuacitor

Tr—Fil, trans., 6.3 v. @ .6 amp,

SRi. SRy, SRe—20 ma. tubular selenium recti-
fier (Federal #1159, Vi dia., ¥,” long
1Y5"” leads. Author used IRC #UISHM
units in his construction)

V:i—913 or 902 CRT (see text)
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Over-all view of the
author's home-built
miniature scope. It
uses a 1” tube and
is housed in « cabi-
net just 2x3x6 ‘nches.

two-inch 902 or 2AP1A tubes are elec-
trically interchangeable with the 913.

The 913 plugs into a standard octal
socket. The 6.3 volts a.c. come from
T, a small 0.6 ampere transformer,
obtained from your junk box or sup-
ply house. Because oscilloscopes re-
quire extremely small current at rela-
tively high voltage, there's no neces-
sity for a power transformer in this
circuit. The circuit utilizes a voltage
tripler power supply operating directly
from the 117-volt a.c. line. It delivers
about 325 volts d.c.. allowing an ade-
quately bright screen presentation.

SR, SR., and SR: are small selenium
rectifiers visible in Figs. 2 and 3. In
the author's model, IRC #UI5HM
miniature rectifiers are employed;
their ratings are 360 volts peak at 1.5
milliamperes. These units are more
difficult to obtain than their slightly
larger counterparts specified in the
parts list.

Capacitors C., C.. and Cs, in conjunc-
tion with the rectifiers, form the high-
voltage, low-current internal supply.

Note that the positive voltage out-
put grounds to the chassis, because
the scope cathode operates at negative
potential with respect to the other ele-
ments, These, the control anode and
focusing anode, are controlled with
less negative amounts of potential de-
rived from the voltage divider, R,, R.,
and R..

R:, a 150.000-ohm. %-watt resistor,
forms the divider's fixed element. The
30,000-ohm potentiometer, R. serves
as the focus control, and spot intensity
is varied by the second 50,000-ohm pot,
Ris. Very little current flows through
the voltage divider allowing R: and R,
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to be midget carbon pots, the surplus
items visible in Fig. 3.

R, is a 1-megohm carbon pot used to
vary the amount of external audio
voltage applied to the horizontal de-
flection plate. The blocking capacitor,
C,, isolates the modulator’s high volt-
age d.c., and C; prevents the r.f. pick-
up link from being a d.c. closed cir-
cuit. R:; maintains the vertical deflect-
ing plate at the same d.c. potential as
its grounded partner. R, serves the
same purpose for the horizontal plate,
in addition to its function as a “Hori-
zontal Gain” control.

Theory of Operation

If you're not familiar with the oscil-
loscope’s function, the following para-
graphs may help toward an under-
standing of how the tube operates in
this basic circuit.

Refer to Fig. 1, where the tube
schematic is shown in pictorial form.
In the smaller CR tubes, the cathode
is internally connected to one side of
the heater (2). When heated by the
filament, the cathode emits electrons,
which pass through a*small hole at the
center of control electrode (5). By
varying R, the bias on (5) can be
made more negative than the cathode,
thus controlling the number of elec-
trons which pass through and. conse-
quently. the intensity of the electron
beam.

Shown as (A), the #1 accelerator
anode operates at high positive voltage
with respect to the negatively charged
cathode electrode, (A) pulls the beam
forward and through, giving it a push
toward the tube’s front.

The electron stream then passes
through the focusing anode (3), which
functions by a process of electron op-
ties too complicated to discuss here.
For all practical purposes, the pro-
cedure may be considered analogous
to optical light focusing.

Accelerator anode #2 (B) operates
similarly to (A), giving the pinpoint-
ed electron beam another shove toward
the screen. The beam now passes be-
tween the deflecting anodes and strikes
a fluorescent coating on the rear of
the glass screen. The coating glows
visibly when electrons strike it.

The clectron beam may be either at-
tracted or repelled by an electric field.
When a.c. is applied to the horizontal
deflecting plate (8), the first half-
cycle being positive pulls the spot to
the right, and the second negative
half-cycle pushes it back to the left.
Alternating voltage on the vertical de-
flecting plate (4) moves the spot up
and down in the same manner.

The r.f. voltage applied to (4) oscil-
lates between plus and minus at mil-
lions of cycles per second, thus the
spot’s motion is invisible, and a straight
line (Fig. 5J) appears. The same is
true of an audio frequency fed to (6).
except as follows:

When r.f. and audio voltages are ap-
plied simultaneously from a plate-
modulated transmitter as shown in
Fig. 4, the spot moves very rapidly in
complex directions, and a solid fluores-
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TUBE CLAMP 8
MOUNTING POST

INTENSITY
CONTROL

EIL AMENT

TRANSFORMER

Fig. 2. Internal view of scope. Three urits at righthand edge and bottom center
are tubular selenium rectifiers. Small stacked units may alsa be employed here.

cent pattern appears on the screen.
These patterns and their causes are
discussed in the Applications section
following Construction Details.

Construction Details

The scope. complete with power sup-
ply. is built within a two-section box
chassis measuring 2x 3 x 6 inches. Fig.
2, the box with cover removed, shows
details of assembly. A hole large
enough to allow insertion of the 913
through the front panel supports tha
tube at its front end. A standard octal
socket plugs onto the tube’s promgs,

and is not mounted at the rear, be-
cause the tube must be rotated until
its horizontal and vertical axes occur
at the proper angles. The socket wiring
hangs loosely to allow this positioning.

A tube hase clamp snhaps around the
tube's metal body, and mounts on a
stud secured to the box's base. When
the snap is loosened, the tube may be
rotated to the correct viewing angle,
then locked into position by the clamp

The filament transformer mounts di-
rectly behind the tube socket on the
chassis’ rear wall, as seen in Fig. 2

{Continued on page 186)

Fig. 3. Bottom view of instrumeni The horizontal amplitude conirol, potentiometer
R, is screwdriver-adjusted through a hole between focus and intensity controls.
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Typical of the 700 series of scientific and commercial computing systems now being produced by Inter-
national Pusiness Mach’nes is the IBM 701, which was also the first of the series. Primarily a scientific
computer {the commercial members of the family are the 702 and 705), the 701 is extremely fast
in computing speed. but limited in flexibility, since it depends primarily on punched cards for input.

Part 2. Advantages and characteristics of electronic
computers, along with a general survey of the field
and some predictions of the future effects on us all.

AST month we discussed the devel-
|- opment of the computer and its

basic functions. Now we proceed
with the advantages and a survey of
the field.

The reason compuiers are valuable,
and increasingly more valuable, in our
time, has nothing to do with their in-
nate ability, which is extremely lim-
ited. It has to do with their speed,
which is fantastic, and their relative
reliability.

A man figuring out his own pay, for
example, might spend five minutes or
more multiplying rates by times, com-
puting and subtracting deductions,
and finally arriving at his salary fig-
ure. A desk calculator permits him to
reduce this to about two minutes. A
punched-card calculator could make
the same computations in a few sec-
onds. An electronic computer like “Uni-
vac” could do the same work in less
than a tenth of a second.

The man may tire of doing this work
in an hour; certainly by the end of a
day most men would be bored beyond
distraction. Industry has discovered
that most people cannot perform such
repetitive work for more than three or
four hours at a stretch without a
sharp rise in the incidence of error.
Machines, whether mechanical or elec-
tronic, never tire, never need to break
for coffee or lunch, and never get
bored; but after a few thousand opera-
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tions, mechanical parts begin to wear.
Electronic tubes can be slammed from
cut-off to saturation millions of times
a second (as they are in many elec-
tronic computers), and still operate for
months without fatigue; new develop-
ments in electronics indicate even
higher orders of efliciency. Solid-state
circuitry, such as the transistor and
Sperry Rand’s still-newer “Ferractor,”
seem capable of almost limitless op-
eration without fatigue. So, just as a
mechanical device is better than a hu-
man being for repetitive tasks, an
electronic device is usually better than
a mechanical one; it lasts relatively
longer at a high operating efliciency.

Programming a Computer

The first requirement for any job
that is to be done by a computer is
that it be capable of precise descrip-
tion. Or, as Dr. John Mauchly, co-
inventor of ENIAC and “Univac,” once
remarked, “any activity that can be
precisely described can be done by a
machine. You're already well on your
way to designing the machine in form-
ulating ‘the description.” If anyone
could analyze and define the complex
operation we know as thinking, for
example, the engineers could develop a
machine to do it for us. Until that
time, the name ‘‘thinking machine,” or
the concept of machines that think,
merely wastes time.

www americanradiohistorv.com

Putting a job on a computer first
requires a complete analysis of the
job. and an exact definition of its
scope. Then every step that a human
being performs in doing the job. every
decision he makes, every value he:
weighs, must be translated into terms
that the computer can recognize, steps
it can perform, or values it can weigh.
A complete listing of the step-by-step
instructions, recognizable to the com-
puter's blind and dumb hardware,
must be drawn up. Then the computer
can do the job.

This operation, consisting of the an-
alysis of the problem and the synthesis
ot the instruction routine, is known as
programming. As is perfectly clear.
the computer's decisions are really the
programmer’s decisions; its criteria
for evaluation arve given to it by the
programmer.

Drawing up such a program can be
a costly and time-consuming job. That
is why advanced programmers concens
trate some of their efforts on a tech-
nique called automatic coding, which
gives the computer a library of sim
ple. frequently used. chunks of pro-
grams, and makes it collaborate in the
formulation of its own program of in-
structions.

It is also the reason why “repeatabil-
ity” is one of the major criteria for de-
termining which jobs will be done by
a computer. The cost of making the
program can be amortized if the job is
to be repeated over and over again. A
company payroll, for example, which
must be computed every week or two,
is a far more likely candidate for
mechanized or electronic treatment
than is the design of the earth satel-
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lite; but many of the myriad computa-
tions incident to the satellite design
are bheing done by computers simply
because of time a computer can save.

The Field Today

There are still some companies-—but
their numbers are decreasing—who
are reluctant to submit their paper-
work problems to electronic treatment,
some because they do not trust the
machines, others because they are not
convinced of the economies of elec-
tronics. That computers are economi-
cal when the job is big encugh is now
an established fact. Evidence of the
economies of electronic data-process-
ing has been available ever since the
first “Univac” was bought by the Cen-
sus Bureau more than five vears ago.
The evidence is growing daily. And
the acceptability of electronic record-
keeping has even been tested—and ac-
cepted—in the courts.

The manufacture of electronic com-
puters and computing systems has be-
come a major industry, and a hotly
competitive one, too. Led by Reming-
ton Rand’s '‘Univac,” which, started in
1949, was the first production-designed
business computer on the market; and
by International Business Machines,
which has concentrated millions of
dollars in the design and production
of its 700 series of computing systems,
the industry has grown in very few
years to become a giant. Some fifty
companies are now manufacturing
complete electronic computer systems
or major systems components such as
high-speed magnetic-tape units, mag-
netic-drum storage systems, instru-
mentation and data-presentation sys-
tems, and so forth. Business machine

manufacturers, such as Underwood,
Burroughs, National Cash Register,
and Royal-McBee, and electronics

manufacturers, such as RCA, Phiico,
Raytheon, and General Electric, have
all contributed to the progress. And
no one can overlock the contributions
made by the Bell Teleuhone Labora-
tories in basic research and logical de-
sign of information-handling systems.

Business and industry are gradually
accepting the machines. Not consider-
ing the countless analogue computers
in use all over the world, and in Army;,
Navy, and Air Force fire-control and
missiles-control equipment, the big
digital computers alone-——~million-dollar
systems all--form an impressive ros-
ter: Remington Rand’s fifty-odd “Uni-
vacs”; International Business Machines
Corporation’s seventy-odd 701's, 702's,
704’s, and 705's; Burroughs Corpora-
tion’s two UDEC’s and a scattered shot
of university, research center, and
one-time industrial designs. And with-
ih not too long we can expect to see
RCA's “Bizmac”; the “Datamatic
1000,” being built by the joint efforts
of Minneapolis-Honeywell and Ray-
theon; and Remington Rand's much-
heralded I.LARC, which was “commis-
sioned” by the Livermore (Calif.)
Atomic Research facility.

This besides the increasing flow of
small systems, such as Burroughs’
E101, National Cash’s CRC series, Un-

February, 1957

amryouibe

n i E. }_.|:

.

The Burrcughs-built UDEC (Unitized Digital Electronic Computer). shown in the Wayne
University’s Computation Laboratory in Detroit. This computer, also basically a
scientific computer. is much used by the automotive industry for engineering problems.

derwood’s “Elecom” 50. Remington
Rand’s “Univae” 60 and 120, IBM’s
CPC, 607, and 604; and the medium-
sized systems, such as the “Univae”
File-Computer, the"Elecom” 125, IBM s
650, Burroughs’ “Datatron,” and many
more. These compact and efficient ma-
chines are bringing the advantages of
electronic data-processing to the small
and medium-sized business. The mar-
ket is rive for the computers, and
more companies enter the field daily.

And Tomorrow

Communications is also becoming an
increasingly important consideration,

and Western Union and AT&£T, on the
one hand, and the computer makers on
the other have cooperated on a num-
ber of plans to facilitate the transmis-
sion of data from place to place. These
plans range from the conversion of
data to telecommunications code and
regular transmission over ordinary
telegraph wire, to the direct transmis-
sion of the very-high-speed computer
codes over special coaxial lines.
Naturally, all the activity has
strained the creative facilities of the
small nucleus of scientists and engi-
neers who first launched the computer
(Continued on page 114)

New markets for computing systems are being tapped by the medium-sized gen-
eral-purpose computer, typified bv Underwood s Elecom File Processor. The Zlecom
system reduces the contents ol 1600 ¢onventional file drawers to less than three
cubic feet of spcce: savings in space sach as this, added to time saving, plus
the different kinds and conligurations c¢f management information which com-
puters provide. have given impetus to the furor of interest in electronic computing.

www.americanradiohistorv.com
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Subminiature

s .

Fig. 1. A representative selec-
tion of the subminiature compo-
nents that are now available at
parts jobbers. Parts illustrated
are fuliy described in the article.

By LOUIS E. GARNER, JR.

The availability of these tiny parts makes it possible for

hobbyists with limited space to build electronic equipment.

builder or electronics experimenter

has followed a rather general path
as he acquired greater skill and ahility
in his hobby. Starting with simple
one- and two-tube receivers or ampli-
fiers, the builder would work into
more and more complex (and larger)
equipment, eventually building such
items as ten- to fifteen-tube communi-
cation receivers, complex test eauip-
ment, hi-fi audio amplifiers, and tele-
vision receivers. Almost every hobby-
ist has, at one time or another, reeched
the point where “what to build next?”
becomes an important problem.

Today, however, with the increasing
availability of miniature and submin-
iature components, an entirely new
construction field has opened for the
experimenter —assembling subminia-
ture equipnient. Nor is this field re-
stricted only to the experimenter;
hams will find that the construction
of subminiature receivers and {irans-
mitters offers a real challenge to their
skill, hi-fi “bugs” can apply subminia-
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FOR some time, the average home

ture construction techniques to the as-
sembly of compact preamplifiers, and
technicians will find that subminiature
test equipment reduces the weight and
space reqguirements of equipment that
nwust be “toted” to a customer’s home.

In addition to the advantages just
outlined, assembling subminiature
equipment is the ideal solution to the
problem of the experimenter who lives
in an apartment and has limited space
at his disposal. The equivalent of a
“shop full” of tools may be carried in
a large briefcase. Enough components
to assemble several receivers and am-
plifiers may be easily stored in a cigar
box and a coffee or end table offers
ample working area for most projects.

Subminiature Components

Recently subminiature components
have become widely available at local
radio-electronic wholesale supply
houses. Previously, such parts were so
difficult to obtain that the would-be
builder soon gave up in disgust. Today
most of these components may be pur-
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Construction Techniques
sy ' for the

Home
Builder

chased across the counter as stock
items. A few still have to be obtained
on special order, but delivery time is
now reckoned in days rather than in
weeks and months.

A sample selection of components
that were purchased at a local radio
wholesaler is shown in Fig. 1. The 6"
rule in the photo illustrates the sizes
of the components shown.

Across the back is shown (from left
to right) Burgess No. 7 and type Z
penlite cells and Mallory RM-12 (RM-
1200) and RM-4000 mercury cells.
These cells are generally used as “A”
batteries in subminiature equipment.
Also shown is a Burgess Ul0, 15-volt
hearing aid battery and a Burgess
U20, 30-volt hearing aid battery. Bat-
teries of this type are used as “B”
supplies.

On the left side is shown (from top
to bottom), a Centralab PC-201
3-stage printed circuit audio amplifier,
two tvpes of ‘subminiature” tubes
with their corresponding sockets (a
Sylvania type 1E8 and a Raytheon
tvpe CK512), a printed circuit “Cou-
plate,” a standard l2-watt carbon re-
sistor, and a miniature volume control
(Centralab type B16-224). The minia-
ture volume controls are available in
a number of resistance values and
both with and without switches.

On the right side of the photograph
is shown a small iron-core audio
transformer, a miniature ceramic coil
form, a miniature tuning capacitor, a
miniature “metallized” paper capac-
itor (size shown is .25 pfd., 200 volts),
a miniature tubular paper unit. and a
disc ceramic capacitor. The small iron-
core audio transformers are available
from a number of manufacturers, al-
though the UTC SO (Sub-Ouncer)
and SSO (Sub-Sub-Ouncer) series are
the ones most often carried in stock
by local suppliers.

Millen manufactures the minjature
ceramic coil form shown and can sup-
ply these forms with either adjustable
iron cores or brass slugs as stock
items. The tuning capacitor shown is
also a stock item and is manufactured
by the E. F. Johnson Co. A type 20M11
is shown (2.6-19.7 ppfd.).
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Large-capacity, small-size metal-
lized paper capacitors are made by a
number of manufacturers and stocked
by most suppliers. A Pyramid type MT
capacitor is shown in the photograph
as representative.

In addition to the above the photo
shows a miniature two-conductor jack
(Walsco type 791) and a midget ear-
set (Telex No. A4680). Again, both of
these are stock items.

In addition to the items shown,
there are a number of other miniature
and subminiature components avail-
able that might appeal to the special-
ized builder. Such items include min-
iature sensitive relays hardly bigger
than a standard miniature tube (such
relays are manufactured by Potter &
Brumfield). However, the items shown
in the photograph are those most like-
ly to be encountered as “stock” items
at local distributors.

Tools

The builder of subminiature equip-
ment will find it worthwhile to obtain
tools that fit in best with his hobby. A
typical assortment of tools is shown
in Fig. 2.

The collection shown includes a Cas-
co power tool with an assortment of
accessories, including drills, brushes,
slitting saws, etc. A set of Moody jew-
eler's screwdrivers is shown in the
background. On the right is a set of
jeweler’'s type pliers manufactured by
Kraeuter and purchased by the author
at a local radio wholesalers. Included
are “dikes,” “long-noses,” and other
useful pliers.

In the foreground are shown an
Ungar pencil iron with small tip, a
magnifying glass, a small triangular
file, a small rat-tail file, a pair of
tweezers, and a penlite.

Another useful tool, not shown in
the photograph, is a small bench or
hand vise. If a vise is not available, a
smail C-clamp may sometimes be used
instead.

Materials

Some of the materials used in the
assembly of subminiature equipment
are illustrated in Fig. 3. Included are
service cement, Bakelite cement,
Scotch tape, Scotch electrical tape,
rubber cement, a small aluminum box
(Bud “Minibox™), a small plastic box,
sheets of Bakelite and plastic, plastic
tubing and rods, aluminum foil (used
for shielding), small wire and spaghet-
ti tubing, and small size machine
screws and nuts (the “large” screws
are size 4-40, the smaller ones size
2-56).

Not all the material shown may he
available at local radio supply houses,
and it may be necessary to go to a
plastics “hobby” shop to obtain a sup-
ply of plastic sheets, rods, and tubing.
Aluminum foil may be obtained at
many drug stores and at most super-
markets. Rubber cement can be ob-
tained at dime stores or stationery
stores. Small machine screws and nuts
may generally be purchased at hard-
ware stores. The prospective builder
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Fig. 2. Some of the tools that the builder of subminiature gear will find useful.
Shown are power tool, jeweler's screwdrivers and pliers, soldering pencil, etc.

will find it convenient to purchase
corresponding taps and dies at the
same time.

In addition to the material shown,
the builder will find it worthwhile to
check through the small parts assort-
ments offered in packages by most ra-
dio parts wholesalers. Assortments of
small brackets, springs, and similar
components often prove handy when
assembling equipment.

Small diameter wire is likely to
prove a little difficult to obtain in
some cases, for many radio whole-
salers do not stock wire smaller than
#20 or #22 gauge, and these sizes
are considered as ‘“‘bus bars” in some
types of subminiature construction
work. However, it is often possible to
“manufacture” small sized wire by re-
moving individual strands from large
size stranded wire and using small
diameter plastic spaghetti tubing as
insulation.

Although the basic methods used
when designing subminiature electron-
ic equipment are the same as those
used when designing conventional
sized equipment, there are certain spe-
cial considerations that must be kept
in mind.

First, since most subminiature
equipment is self-powered, using small

Fig. 3.

batteries, it is necessary that the cur-
rent drains be kept to a minimum to
insure long battery life. Tubes or
transistors should be selected so that
optimum performance at minimum
battery drain is obtained. As few parts
as are necessary to accomplish the
builder’s minimum requirements should
be used.

An example is in the design of audic
amplifiers. While most conventional
audio amplifiers are designed to have
considerably more than the average
gain needed, so that gain controls are
left near “zero” in most work, it is
not unustal to find a subminiature
audio amplifier with the gain control
usually adjusted almost to “full gain”
as a normal operating condition.

This reguirement makes it impera-
tive to avoid the use of power ampli-
fiers unless absolutely necessary, and
here only to drive an earphone. While
it is possible to build a subminiature
amplifier with sufficient output power
to operate a loudspeaker, this may re-
sult in the production of signal dis-
tortion.

The compact construction necessary
in subminiature equipment requires
small coils with, usually, high distrib-
uted capacities to ground, These fac-
tors lead to low “@" circuits. Because

“Accesgsory’’ items used in assembling small equipment. Service cement,

Bakelite cement, Scotch tapes. cluminum and plastic boxes, foil. tubing, etc. are shown.
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Fig. 4. One lechnique for working with sub-
miniature parts. A jeweler's screwdriver
should be used on small machine screws.

of this, r.f. circuits selected for sub-
miniature assembly must be capable
of operating satisfactorily with low
“Q" coils. With subminiature-type
tubes, '“B” voltages as low as 15 volts
may often be used, while a “high B"
voltage is 45 volts. This makes it nec-
essary to select circuits which can op-
erate with very low "B" voltages, and
sometimes makes an additional stage
necessary to obtain sufficient over-all
gain.

The builder of subminiature equip-
ment will also find that “high fidelity”
is actually difficult to achieve ex-
cept in resistance-coupled stages due
to the small amount of iron used in
the miniature audio transformers.

Better results with subminiature

r.f. circuits will be obtained if the
builder chooses parts designed spe-
cifically for the type of work contem-
plated. Check through the character-
istics carefully before picking a par-
ticular component.

Wiring Techniques

A small “pencil”’ type soldering iron
with a 18" tip will be found satisfac-
tory for most subminiature wiring.
The iron should be kept well tinned.

Most connections are made by pre-
tinning the components to be wired
and using simple ‘“lap” joints, apply-
ing the iron only as long as is neces-
sary to flow the solder. Care should
be taken not to overheat subminiature
components.

Some builders prefer to clamp the
soldering iron in a small vise and to
hold the subminiature assembly or
components to the iron tip, as illus-
trated in Fig. 5. Note that this tech-
nique is just the opposite to that em-
ployed in wiring conventional sized
equipment. If this method is used, be
careful when clamping the iron in the
vise. Use enough pressure to hold the
iron securely, but remember that too
much pressure may damage the iron.

Point-to-point wiring is generally
used in subminiature construction in
order to reduce over-all space require-
ments.

Tubes are sometimes wired directly
into the circuit while, at other times,
the special subminiature sockets are
employed. The choice of which to use
is a matter of individual preference.

Construction Practices

The builder contemplating submin-
iature construction should spend a
little time becoming familiar with the
tools used (Fig. 2). Somewhat greater
skill and patience is required when
working with subminiature compo-
nents than is necessary when working
with “full-sized” equipment.

Special care is required when work-
ing with small machine screws and
the use of a “jeweler’s’ screwdriver is
almost mandatory. One technique for
using such a screwdriver is illus-
trated in Fig. 4 (the author is left-
handed). Note that this technique
makes it virtually impossible to apply
very much twisting force to the screw-

*

Fig. 5. Pencil type
soldering iron is
ideal for subminia-
ture electronic con-
struction work. To
avoid damage to
components, iron can
be clamped in a vise
—with part brought
to the lip instead
of usual technique.
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driver handle, thus avoiding any tend-
ency to bend the screwdriver blade or
to “strip” the threads of the small
screws used.

It is customary to mount many
parts (even including small iron core
transformers and complete printed cir-
cuit amplifiers) simply by cementing
them in place, using either Duco ce-
ment or regular radio service cement.

When it is desired to keep a plastic
surface free from scratches during
construction work and layout, plain
white paper may be cemented to the
surface using rubber cement. All lay-
out may be made directly on the pa-
per, using a lead pencil. Once the
construction is completed, the paper
may be “peeled” off, with excess rub-
ber cement removed simply by rub-
bing it with a finger.

Subminiature equipment is more
often assembled in plastic cases than in
metal because of the greater ease of
mounting parts (using cement) and of
avoiding wiring shorts. Where shield-
ing is necessary, two techniques may
be employed; one is to mount the plas-
tic cased assembly inside a larger
metal case, the other is to cement
aluminum foil to the plastic case as a
close fitting shield. “Heavy" grade
aluminum foil should be used.

When working with plastics, an or-
dinary scratch awl makes an admir-
able “center punch” for small holes.
Hand pressure is generally all that is
needed to make a good sharp impres-
sion in most plastic materials to guide
the drill.

It is generally not practical to
“punch” large holes in plastic. Rather,
a large drill or a series of small holes
around the circumference of the large
hole may be used instead, with the
final “sizing” obtained with a file or
pocket knife. Still another technique
(generally used by the author) is to
lay out the desired hole and then to
use one of the “carving” bits of the
electric power tool set to cut out the
plastic,.

Conclusion

Subminiature construction offers in-
teresting possibilities to the electron-
ics experimenter, ham, or home build-
er. Very little space and no ‘“heavy”
equipment is required.

As far as cost is concerned, the
builder will find that individual items
are generally somewhat more expen-
sive than their counterparts in con-
ventional sized equipment; however,
the total cost of components for a fin-
ished piece of equipment is likely to
be no higher than its full-sized “equiv-
alent.” This is due primarily to the
use of batteries in place of expensive
a.c.-operated power supplies ard filter
circuits.

Construction projects are numerous,
being limited primarily by the ingenu-
ity and interest of the builder. Typical
projects are hearing aids, small pre-
amplifiers, “vest-pocket” broadcast re-
ceivers, miniature transceivers, and
transmitters (for licensed hams), vi-
bration pickups an® amplifiers ete.
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HISTLING “Blue Suede Shoes"”
WSoftly to himself, Barney was work-

ing away at a rather battered
three-way portable receiver while
Mac, his employer, watched him. At
some time or other the loop on the
hinged back lid of the set had been
discarded and replaced with a ferrite-
core type antenna fastened inside
the lid. The short length of solid
enameled wire serving to give in-
creased pickup to the loop came out
through the crack between the lid and
the case and stuck straight up, wav-
ing around as the set was moved. Bar-
ney, intent on getting a knob loose,
bent over the set and then jerked his
head back and rubbed his forehead
where it had been pricked by the
sharp end of the wire. As he started
to return to his effort to loosen the
stuck knob, Mac's hand fell heavily on
his shoulder and pulled him back from
the set.

“Does danger have to club you over
the head before you recognize it?"
Mac asked gruffly. “Next time that
wire may pierce an eye."”

Mace fashioned the end of the wire
into a small loop and then taped it flat
against the inside of the lid. ‘“There
now,” he said, “that wire will not de-
stroy the sight of a technician or any-
one else handling the receiver. I hate
to keep harping on the subject, but I
want you to be more alert to danger
in your work. Now that my eyes are
beginning to slip a little, I can really
appreciate how precious good eyesight
is, and I don’'t ever want to see you
taking any chances of injuring your
eyes again.”

“I'm usually pretty careful,” Barney
defended himself.

*“‘Pretty careful’ is not good
enough,” Mac declared flatly. “I've
seen you doing something again lately
that I've warned you about time and
again: holding a hot iron on a solder
joint while you pull the wires soldered
to that joint toward you. When the
wires come loose, they often flip hot
solder right into your face. I've seen
you rubbing a spot where a little blob
of molten solder hit your face more
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than once. Can’'t you imagine what
will happen if a bit of that hot solder
strikes an eye?"”

“Okay, I'll remember.” Barney prom-
ised. “From now on I'll push instead
of pull on those wires. Have you no-
ticed my doing anything else wrong,
I'm foolish enough to ask?”

“Plenty! But I've already taken care
of one threat. I saw you using the
scratch-awl the other day to pry loose
wires you were unsoldering. Ignoring
the dubious wisdom of misusing the
scratch-awl in this fashion, I noticed
that you had the right-angle point
down inside the set while the needle-
sharp straight point was directed right
at your face. I stuck corks on both
points, and I had better never catch
you employing that tool without a
cork on the point you are not actually
using.”

*Qkay,” Barney said with an impish
grin, *I'll be sure you don't catch me
when I'm doing it."

“Another thing not to let me catch
you doing is being careless with that
contact cleaner,” Mac went on. “I'm
not sure, but I have a strong suspicion
that the stuff contains some carbon
tetrachloride. If so, that makes it dan-
gerous to the eyes. Don’'t go slopping
and flipping it around carelessly. Re-
member your eyes.”

*“Aye, aye, Sir!" Barney punned.

“And don’'t forget,” Mac continued
relentlessly, “that you can hurt your
irreplaceable eyes without punching
them out or flipping harmful chemicals
into them. It may take longer, but the
end result will be the same. I've
equipped our bench with the best
lighting I know of, but you can still
misuse it. For example, that flexible
bench light is intended to throw the
light exactly where you want it so
that you can see into dark spots in the
chassis not illuminated by the overhead
lights. But every now and then I no-
tice you allowing the flexible lamp to
shine directly into your eyes simply
because you are too lazy to reach up
and turn it away.”

“You could have said I was too in-
tent on my work instead of saying I
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was too lazy,” Barney remarked bit-
terly. “Do I do things that endanger
other parts of my anatomy besides my
eyes?”

“Only about every square inch of
it,”” Mac said promptly. “A prize ex-
ample was when I saw you hclding
your hand behind a panel you were
drilling the other day. I gathered
you were trusting your reaction
time being quick enough to stop
the drill the instant it went through
the panel. Well. it wasn’t; and that
gash across the side of your index fin-
ger proves it,

“Another thing I have seen you do
quite often is to try and use a large
bit with a cut-down shank in our quar-
ter-inch hand drill for making a large
hole in a panel or chassis. All at once
the bit catches and twists the drill
right out of your hand or starts the
thing you are trying to drill going
around like a fan blade. It is mighty
easy to get a nasty cut, break a finger,
or even break a wrist that way. That
is a job for the drill press and not for
the hand drill; and when you are using
the press, make sure the material be-
ing drilled is clamped securely so it
cannot budge when the rotating tool
takes a heavy cut.”

“I always think I'll be able 1o hold
the darned drill,” Barney muttered.

“Another thing I don’t like are the
number of soldering iron burns you
have on your hands most of the time,”
Mac said as he reach over and spread
Barney’s hands out in front of him.
Sure enough, the youth had three red
welts on the fingers of his left hand.
“There's no call for that.,” Mac said
firmly. “You should be able to keep
your fingers out of the way of the
solder gun tip. Hold what you are sol-
dering with pliers or tweezers; then if
the tip slips off, you will not be brand-
ed with one of those °‘carelessness’
brands.

“Just remember a burn is always a
good place for infection to enter the
body, not to mention the pairful an-
noyance it represents. Another dandy
way to get burn marks on your arms
is to reach back into a chassis for a
tube and let your arm rest lovingly on
a red-hot rectifier or output tube. It
only takes a second to roll down your
sleeve or to lay a newspaper over the
hot tubes, but the burn you may get if
you fail to take these precautions will
be hurting you for several days.”

“You keep on,” Barney warned, '‘and
you're going to have me scared to
touch a radio or TV set.”

“A little fear, plus a good imagina-
tion as to what could happen, is the
best insurance against being hurt. A
fine example is when you see a techni-
cian wearing a heavy glove or using a
tube puller to wrestle hard-to-get-out
tubes from their sockets. Every time
I see a fellow pulling and tugging at
one of these with his bare hands, I
cringe inside. I keep remembering very
vividly the time I saw a loctal tube
break in the hand of a friend of mine
and very nearly sever his thumb.”

(Continued on page 197)
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(Left to right) Dr. John Bardeen®, Dr. William Shockley* and Dr. Walter H. Bratiain, shown at Bell Telephone
Laboratories in 1948 with apparatus used in the early investigations which led to the invention of the transistor.

Bell Telephone Laboratories Salutes Three
New Nobel Prize Winners

February, 1957

Drs. John Bardeen, Walter H. Brattain and William Shockley

are honored for accomplishments at the Laboratories

The 1956 Nobel Prize in Physics has
been awarded to the three inventors of
the transistor, for “investigations on
semiconductors and the discovery of the
transistor effect.”

They made their revolutionary con-
tribution to electronics while working at
Bell Telephone Laboratories in Murray
Hill, N. |. Discovery of the transistor was
announced in 1948. Bell Laboratories is
proud to have been able to provide the
environment for this great achievement.

This is the second Nobel Prize
awarcded to Bell Telephone Laboratories
scientists. In 1937 Dv. C. J. Davisson
shared a Nobel Prize for his discovery
of electron diffraction.

Such achievements reflect honor on
all the scientists and engineers who work
at Bell Telephone lLabhoratories. These
men, doing research and development
in a wide variety of fields, are contribut-
ing every day to the improvement of
communications in America.

*Dr. Bardeen is now with the University of 1tinois. and Dr. Saockley is with the
Shockley Semiconductor Laboratory of Beckman instruments, Inc., Calif,

Bell Telephone Laboratories

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT
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Low-Cost

Power
Transistors

FOR EXPERIMENTERS
AND RADIO AMATEURS

Now you can build a variety of
economical transistorized ampli-
fiers capable of real power output
. . . 10 watts in Class B push-pull.
The CBS 2N255 and 2N256 feature
high power coupled with high cur-
rent amplification and their con-
struction permits high heat dissi-
pation. These alloy-junction ger-
manium transistors are also de-
signed for six-volt (2N255) and
twelve-volt (2N256) battery opera-
tion . . . idea! for mobile use.

POWER

TRANSISTORS

sNasseanage,
e Emde
=

2N256...$3.45 net

It’s easy to put
these transistors to work. CBS
Power Transistor Applications,
PA.16, gives complete data . . . op-
erating notes . . . and six simplified
power transistor circuits. Pick up
this free booklet . . . and get your
low-cost 2N255 and 2N256 transis-
tors at your CBS Tube distribu-
tor’'s — today.
Reliable products through
Advanced-Engineering

semiconductors

CBS-HYTRON
Semiconductor Operations, Lowell, Mass.
A Division of
Columbia Broadcasting System, Inc,
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Sylvania Color TV

(Continued from page 55)

right of Fig. 1, just beside the plastic
h.v. connector.

Fig. 6 shows the underside of the
main chassis, housing the power and
deflection circuits, with the h.v. and
horizontal sweep circuits occupying
the left portion.

Installation

The chassis and picture tube are or-
dinarily shipped inside the cabinet and,
once uncrated, the set is ready to play.
Connection to a good antenna is made
through the conventional 300-ohm ter-
minals at the rear of the set. After
the power cord is plugged into the
117-volt power line, the “off-on” lever
at the upper left of the screen is ac-
tuated. Volume, tone, brightness, and
contrast controls operate just as in
any ordinary monochrome set. To
change channels, push the upper right
lever to the right. For fine tuning, use
the rim-type control next to the chan-
nel lever. The actual channel number
is then visible in the upper center
window,

Adjustment for color reception is
done in two steps. The first step in-
volves adjustment for good mono-
chrome reception. Accordingly, the
“Color” control is turned to the ex-
treme left until it clicks off and ad-
justments are made for proper bright-

| ness, contrast, and fine tuning. Then

the color control is turned on and ad-
justed for proper saturation while the
“Hue” control is manipulated to make
sure that colors, especially flesh tones,
are correct.

If this procedure does not result in
a good color picture, or if any of the
controls do not seem to function, more
skill is required. If it appears that a
control knob turns without stop, the
mechanical linkage to the actual con-
trol is probably missing. Sometimes
re-alignment of the chassis in the cab-
inet can cure this type of defect.
Should poor purity. convergence, color
sync loss, or any of the other possible
misadjustments or defects be observed,

s

Fig. 6. Underside
of the main chas-
sis. Horizontal
sweep and h.v.
circuits are to the
left. Other de-
flection circuits
are also on this
chassis, as well
as the power
supply. Remain-
ing circuits ap-
pear on vertical
section of the L-
shaped chassis.

www.americanradiohistorv.com

Fig. 4. Contrel shafts from the chassis
mate with the knobs at the CRT corners.

FLEXORIVE -

Fig. 5. Field neutralizing magnets are
adjustable by flexible extension shalis.
These shaifts are also visible in Fig. 4.

the full set-up and alignment pro-
cedure may be needed. A detailed
step-by-step convergence and purity
adjustment of the Sylvania color sets
is included in the service data.

In troubleshooting these receivers,
good use can be made of the many
special test points proviéed on the
chassis and clearly shown in the cir-
cuit diagram together with the volt-
ages and waveshapes which should be
expected. The various connectors and
plugs used in the Sylvanio sets also
speed up servicing because they facili-
tate isolating certain sections, and
many voltages and signals can be
checked at those connectors.

Thre technician who has some expe-
rience with other color receivers and
who possesses the basic understanding
of color circuitry will not find it diffi-
cult to service Sylvania models. -0
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New Book Covering the Growing ‘Intercom’ Field

HOW TO INSTALL & SERVICE
INTERCOMMUNICATION SYSTEMS
by Jack Darr

The growth of the intercom as a modern tool
of business presents an important service and
installation opportunity. This book covers com-
pletely installation and maintenance of com-
mercial intercommunication equipment. Basic
amplifiers, special speakers, switching arrange-
ments, a-¢c and a-c¢/d-c systems, wireless
systems, cabling networks, all-call systems,
paging systems, remote and master systems,
one and 2-way intercom systéms, installation
for home and industrial use, outdoor wiring,
and system requirements for particular ap-
plications are discussed. Complete servicing
techniques and tools and equipment needed
for troubleshooting are covered. lllustrations
of test setuPs are included. Design and install-
ation techniques also covered. Intercom ter-
minology defined.

Soft Cover. 152 pp., 5% X 8%". illus.

#189.. Only 83.00

TRANSISTOR ENGINEERING
REFERENCE HANDBOOK
by H. E. Marrows

Covering transistor performance character-
istics, operating specifications, manufacturing
processes, applications, testing, sources etc.
Related components—electrical characteristics,
physical dimensions. sources, etc.

‘The most complete handbook for use in engi-
neering, scientific research and manufacturing
of transistor devices. Authoritative—informa-
tive—up-to-the-minute.

Cloth Bound, 288 pp.. 9 x 12“ illus.

#193. Only §9.95

INTRODUCTION TO PRINTED CIRCUITS
by Robert L. Swiggett

Gives complete coverage to the various manu-
facturing processes, practical applications and
the servicing techniques peculiar to printed
circuits.

Soft Cover, 112 pages, 5% x 85", illus.
#185... .Only $2.70

PICTORIAL MICROWAVE DICTIONARY
by Vietor J. Young & Meredith W. Jones

This pictorial dictionary. written by two
acknowledged experts in the microwave field,
presents with rigorous accuracy the micro-
wave language.

Derivation, explanation, definition, and illus-
tration are combined in such fashion as to
give the reader complete coverage of the
microwave activity. Organization of the dic-

tionary makes it easy to use . . ., and very
understandable.

Soft Cover, 5% x 8%", illus.

FEABB.. i Only $2.95

AND...

BASICS OF PHOTOTUBES & PHOTOCELLS
by David Mark

This book is devoted to the explanation of
the principles and practices surroundmg
phototubes and photocells, with the utmost in
visual presentation to make the subject most
understandable. It is tantamount to a "pic-
ture course’ . yet it is authoritative and

modern.
Soft Cover, 136 pp., 5‘/& x 8%", illus.
2184, oo Only 82,90

PICTURE BOOK OF Tv TROUBLES, Vol. 7
(Sound Circuits & L-V Power Supplies)
by Rider Lab. Staff

Volume 7 of this famous and extremely popu-
lar series shows the effects of faults in the
Sound and L-V Power Supply circuits by
exnmples of incorrect waveforms at specific
test points. The component at fault is identi-
fied. Soft Cover, 64 pp‘ 5‘& x 8‘/&”. illus.

#168.7.. ...Ounly 81,50

REPAIRING TELEVISION RECEIVERS
by Cyrus Glickstein

The most modern completely practical book,
written by an expert with long experience in
television receiver repair. Devoted to trouble-
shooting and repair techniques which are
modern, yet down-to-earth. Covers the use of
simple as well as elaborate test equipment of
all kinds. Profusely illustrated,

Soft Cover. 212 pp., 5% x 812%, illus.
YO Only $1.40

SERVICING TV AFC SYSTEMS
by John Russell, Jr.

This book discusses the trouble, location. and
repair of the major types of AFC circuits used
today . . . as well as some of the less common
AFC systems the technicians may encounter.
Wavefotms, components, common faults, and
their diagnosis are presented in a manner that
affords the reader a thorough understanding
of AFC circuits. Supplemented by more than
75 illustrations.

Soft Cover, 128 pp., 5% x 8%"”, illus.
#192......... ..Only 82.70

TV TUBE LOCATION & TROUBLE GUIOE (RCA)
by Rider Lab. Staff

This book shows the tube locations for all RCA
TV receivers produced between 1947 and 1956.
It lists the tube complement, key voltages, and
common troubles correlated with the tubes that
may be responsible for them. Complete chassis
and model index.

Soft Cover, 56 pp., 5% X 8‘,&” illus.

#1924, ...Only 81.25

ALL WHO WANT THE IBEEST IN TV SERVICE INFORMATION

RCA  GE ...ASK YOUR JOBBER ABOUT
PHILCO CROSLEY ’

ADMIRAL MOTOROLA Rln[n s NEw
EMERSON ZENITH s D o
SYLVANIA WESTINGHOUSE ("single diagram only")
HOFFMAN

(other manufacturers later on)

PACKARD-BELL oNLY S5@© PER CHASSIS!

JOHN F.RIDER PUBLISHER, IHC.

116 West 14th Street,

February, 1957

New York 11, N. Y.

www . americanradiohistorv.com

For Electronic Knowledge and Skill Quickly, Easily...at Low Cost
READ RIDER BOOKS

BASIC SERIES
by Van Valkenburgh,
Nooger & Neville, Inc.
Basic Electricity,
#169, soft cover, 5 vols.,, 621 pp.,
per set $10.00
# 169H, clorh bound in single binding....811.50
Basic Electronics,
#170, sof1 cover, 5 vols.,, 550 pp.,
per set £10.00

#170H, rloth bound in ningle binding....§11.50
Basic Synchros and Servomechanisms,
1180, sof1 cover, 2 vols, 270 pp.,
per set 35.50

#180H, cloth bound in tingle binding....36.95
Hi-Fi Loudspeakers & Enclosures
by Abraham D. Cohen,
£176, MARCO cover, 360 pp.. e 84,60
#176H, cloth bound........ ... . ... 25.50
How to Service Tape Recorders
by C. A. Tuthill,
#167, soft cover, 160 pp.. .....82.90
How to Troubleshoot a TV Receiver
by J. Richard Johnson
#1152, soft cover, 128 pp.. . $1.80
Handbook of 630-Type TV Receivers
by Miller & Bierman,

174, soft cover, 200 PPe....oioviieiiiiiinuias $3.50
Basic Vacuum Tubes & Their Uses
by Rider & Jacobowitz,
#1171, soft cover, 208 pp.. ....83.00
#171H, cloth bound. .£1.50

Understanding Vectors & Phase

by Rider and Uslan.

#103, sof1 cover, 160 pp..... . . ... ... 8 99
How to Use Meters by John F. Rider.
3144, soft cover, 143 pp...
Fundamentals of Transistors

by Leonard Krugman,

#160, soft cover, 1.14 pp..

Introduction to Color TV (2nd Edmon)
by Kaufman & Thomas,

#1536 soft cover, 160 pp.. 82.70
How to Select and Use Your Tape Recorder
by David Mark.

#179, soft cover, 148 pp.. . 8293
Obtaining & Interpreting Test Scope Traces
by John F. Rider,

#116, soft cover, 190 pp.. ...82.40
Television — How it “orks (2nd Edmon)

by J. Richard Johnson,

101, leather finish l‘1,\IIC() 352 pp.....84.60
#101.H. eloth bound. ........................... 8§5.50

PICTURE BOOK OF TV TROUBLES

by Rider Lab. Staff

Vol. 1: Horizontal AFC-Oscillator Circuits
#168, 80 pp.. Only $1.35
Vol. 2: Vertical Sweep-Deflection C1reu1ts
#168.2, 96 pp..... ... Only 81.80
Vol. 3: Video I-F & Vldeo Ampllﬁer Circuits
#168-3, 96 pp.. ... .Only 81.80
Vol. 4: Autnmauc Gam Contm] Clrcun.s
#168.3, 96 pp.. .Only §1.80
Vol. 5: Honzontal Output & H V Circuits
#168-5, 108 pp.. Only $1.80
Vol. 6: Horizontal & Vertical Sync Circuits
#168-6, 120 pp.. re.Only $1.80

...82.10

..82.70

Buy these and many other
RIDER BOOKS at your
electronics parts jobber,
book store or department
store book department. Look
for this Rider Bookseller. If
your jobber, book store, or
department store does not
sell the Rider books you
want, write direct. ORDER
TODAY! Add state and city
sales tax where applicable.
Canadian prices approxi-
mately 59 higher.

In Conoda:
Charles W. Pointaen, Lid.

Tarante, Ontanc
% lagyharn

& Alcina Ave.,

nada. el grices eppeanEnabe
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HEATHKIT ETCHED CIRCUIT, PUSH-PULL

5" Oscilloscope Kit

COLOR TV

The previous Heathkit oscilloscope (Model O-10} which
was zlready 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 wita changes in level. These improve-
ments in the Model O-11 circuit make it even more ideally
suited for color TV servicing, and for critical observations
in the electronic laboratory. Vertical response extends
from 2 CPS to 5 MC without extra switching. Response
only down 2.2° DB at 3.58 MC. The If-tube circuit
features a SUP! cathode-ray tube. Sync circuit functions
effectively from 20 CPS to betier than 500 kc in five steps.
Mocern etched circuit boards employed in the oscillo-
scope circuit cut assembly time almost in half, permit a
level of circuit stability never before achieved 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 throughcut — pre-formed and cabled wiring
harness — and numerous other “extra” features. 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!

1 FEWER DOLLARS BRING MORE REAL
QUALITY.

® Factory-to-you sales eliminate extra profit margin.
& “Build-it-yourself’’ eliminates labor charge.
e Heath purchasing power cuts component costs.

2 PERSONAL SERVICE ASSURES
CUSTOMER SATISFACTION.

® You deal directly with the manufacturer.
® 'We are interested in you before and after sale.

ARE YOUR BEST BUY...

PROVEN DESIGNS MEAN RELIABLE

PERFORMANCE.

L} Re]search and development efforts concentrated on k ts
only.

® All kits guaranteed to meet advertised specifications.

4 EVERY KIT BACKED BY WORLD-WIDE
REPUTATION.
® The world's largest manufacturer of electronic equip-~
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.

RADIO & TELEYISION NEWS
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uwl HEATHKIT ETCHED CIRCUIT

5" Oscilloscope Kit

sk Brand new model with improved performance

; specifications.
service shop or |q p ﬁ

s You can equip on entire
elity System, or

b,
buy o tomplete hom station or high

~ 3 Full 5" scope for service work at a remarkably
P @ really delyxe home workshop
. ’

low price.

by choasing from
Yourself . th

sharp white lettering,

Easy to build from step-by-step instructions and large

*
sk Attractively styled front panel in charcoal gray with
pictorials. Not necessary to read schematic.

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,
one 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 4
precise observation of wave shapes displayed. The new Model OM-2 is designed MODEL OM-2
for general application wherever a reliable instrument with good response charac-
42
. Shpg. W,
21 ibs.

teristics may be required. Complete step-by-step instructions and large pictorial
0000000000000 00000000000000000000COCOCOCROCOCR0OCOOCOOCOCOCOOOIOIOONOGOEOS

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 tow-capacity probe may be used
with your oscilloscope to eliminate

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 selected by a panel switch. Provides actual
gain for input signals, and has a frequency response of £ 1 DB from
0 to 100 kec. Sync output provided to control and

stabilize scope sweep. Will function at signal levelsas  mopEL 5.3

these effects. It features a variable cap- No. 342 low as 0.1 volt. This modern device finds many ap-

acitor, to provide correct instrument $750 plications in the laboratory and service shop. It $2"’5
impedance match. Also, the ratio of 3 . employs an_entirely new circuit, and yet is priced O
attznuation can be varied. Shpg. Wi 1 Lb. lower than its predecessor. 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 receivers.
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

HEATHKIT VOLTAGE CALIBRATOR KIT

This entirely new voltage calibrator produces near-perfect square
wave signals of known 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-

work, as a signal tracer, and for deter-  No, 337-C peak output of VC-3 on an oscilloscope. Will also ~ MODEL VC-3
min:ng relative gain. Applied voltage s 50 double as a square wave generator at 1000 cycles for 3 50
limits are 30 volts (RMS) and 500 3 5 determining gain, frequency response, or phase- 12 A

volts DC. It uses an etched circuit shpg. wr. 1 1b.
board to simplify assembly.

February, 1957

shift characteristics of audio amplifiers. Equally
vl:luable in the laboratory or in radio and TV service S8R TR G
shops.

www americanradiohistorv.com

81


www.americanradiohistory.com
www.americanradiohistory.com

HEATHKIT ETCHED CIRCUIT
VACUUM TUBE

* Easy to build — a pleasire to use.
* 1% precision resistors eniploved for high accuracy.

* Etched circiit board cuts assembly time in half.

Voltmeter Kit

The fact that this instrument is the world’s largest-selling
VTVM says a grecat deal about its accuracy, reliability,
and overall quality. The V-7A is equally popular in the
laboratory or service shop, and represents an unbelicvable
test equipment bargain, without a corresponding sacrifice
in quality. Its appearance reflects the performance of
which it is capable. A large 412" panel meter is used for
indication, with clear, sharp calibrations for all ranges.
Front panel controls consist of a rotary function switch
and a rotary range selector switch, zero-adjust, and ohms-
adjust controls. Precision 1% resistors are used in the
voltage divider circuits and etched circuits are employed
for most of the circuitry. This makes the kit much easier
to build, eliminates the possibility of wiring errors, and
assures duplication of laboratory instrument perfermance.
This multi-function VIVM will measure AC voltage
(rms), AC voltage (peak-to-peak), 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, therc are
7 peak-to-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, X100K, and X1 meg-
ohm. Center-scale resistance readings are 10, 100, 1000,
10K, 100K ohms, 1 megohm, and 10 megohms. A DB
scale is also 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.

S0 00 00O OO0 S OO0 PSS OO0 E O ODS OO S OB OOOOOPOOONSOOSESTSESISESPSPOESESS

HEATHKIT Etched Circuit

RF PROBE KIT

This RF probe extends the frequency
response of any I1-megchm VIVM
so that it will measure RF up to 250
megacycles within + 105, Employs
pri(r‘ncd circuits for increased stability
and ease of assenm-

bly. Ideal for ex- No. 309-C
tending service and

laboratory appli- $35°
cations of your O
Heathkit VIVM. shpg, wt. 1 Lb.

ETCHED CIRCUIT
PEAK-TO-PEAK PROBE KIT

Use this pcak-to-pcak probe with
your | 1-megohm VTV M to measure
peak-to-pcak wvoltages dircctly on
the DC scales of the instrument.
Will measure p-to-p volcages in the
frequency range of § ko to 5 mc.
Employs etched circuit boards for
increased circuit stability and sim-
plified construction. Extend the use-
fulness of your
VTVM. NOTE: NO. 338-C

Not required
for the Hc:llhkitssso Shpg. Wi
V-TA VTVM. o 2 Lbs.

HEATHKIT 30,000 VOLT DC
HIGH -VOLTAGE PROBE KIT

This probe provides a multiplication factor of 100 on the DC ranses of the
Heathkit 11-megobm VTVM. Precision muliplier resistor mounted inside

ohms. DB ranges cover from
plastic carrying handie, this fifc instrument provides a total of 25 meter ranges
on its two-color scale. It employs a sensitive 50 microampere, 415" meter and
features all 19% precision multiplier resistors. Requires no cxternal power, and is,
thercfore, valuable in portable applications where no AC power is available.

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. Mcasuring
ranges are 0-1.5, 5, 50, 150, 500, 1500, and 5000 volts for both AC and DC. Also measures current
in the ranges of 0-t50 microamperes, 1S ma. 150 ma, 500 ma, and 15 a. Resistance ranges provide
-multipliers of X1, X100, and X 10,000, resulting in center scale readings of 15, 15,000, and 150,000
-10 db to +65 db. Housed in attractive black bakelite case with

MODEL MM-1

$29°5°

Shpg. Wt. 6 Lbs.

HEATHKIT HANDITESTER KIT

The Model M-1 measures AC or DC voltage at 0-10, 30, 300,
1000, and 5000 volts. Direct current ranges are 0-10 ma, and
0-100 ma. Ohmmeter ranges arc 0-3000 (30 ohm center scale)

the l\vo-colo]r pl?_slic probe body. Plﬁ}(‘ of ,;péulalion No. 336 and 0-300,000 ohms (3,000 ohms center scale). Uses a 400
for completely safe operazion. even at highest TV poten- microampere mecter for sensitivity of 1000 ohms-per-volt. A
ials. Designe i TV servi k. h . e

sl shciespecial o Soler 54 s.o very popular test device for the home ¢xperimeter, ¢lectricians,

Shpg. Wi, 2 Lbs.

HEATH COMPANY

and appliance repairmen, and for use as an “‘extra™ insl_ru—
ment in the service shop. Its small size_anq rugged construction
malgc it ;_)erf_cct for any portable application. MODEL M-1
Easily slips into your tool box, glove com-

A Subsidiory of Daystrom, Inc. partment, coat pocket, or desk drawer. Top 5"4 50
BENTON HARBOR 15, MICH quality, precision components cmployed o
4 1 throughout. Shpg. Wt. 3 Lbs.
82 RADIO & TELEVISION NEWS
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HEATHKIT NEW AUDIO VACUUM TUBE

Voltmeter Kit

S8 Brand new circuit for extended frequency response
and added stability.

You of the finest

can buy, Eqch kit contains all the ¢

—and youy cap h

he parts themsely
pProcedyre

peed fOr ossemb'y
. 'h? quality of
fo this inspection

vilding Program for egch ne

ave confidence
es. In addition
+ OGN exlensive proof-
w ‘klf Guarantees easy-
reliable performance,

¢ Ten accurate ranges from 0-.01 to 0-300 voits.

K Modern, functional panel styling. “On-off' switch

follow instructio at both extreme ends of range switch.

ns and

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, I, 3, 10, 30, 100, and 300 V. Decibel ranges cover
—52 DB to 452 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.

MODEL AV-3

29"

S0 0000000 OOCOOCOECOCOCOOCOOOIONOINOONOROONOONOONOOOPOONONOROIOOROIOIPOOODOIOOONOTDOEDS

Shpg. Wi,
5 Lbs,

HEATHKIT AUDIO WATTMETER KIT

This instrument measures audio power directly at 4, 8, 16, or

HEATHKIT AUDIO ANALYZER KIT
This multi-function instrument combines an AC VTVM, an

600 ohms. Load resistors are 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
415" 200 microampere meter and precision

audio wattmeter, and an intermedulation analyzer into one
case, with combined input and output terminals and built-in
high and low frequency oscillators. The VTVM ranges are
.01, .03,.1,.3, 1, 3, 10, 30, 100, and 300 volts (RMS). Wattmeter
ranges are-.15 MW, 1.5 MW, 15 MW, 150

multiplier resistors insure accuracy. Frequen- MODEL AW-1 MW, 1.5 W, 15 W, 150 W. IM scales are 1,

eyresponseis & 1 DBfrom 10CPSto250ke.  goyed 5@ 3%, 10%, 30%, and 100%. Provides in. MODEL AA-1
Functions from AC power line. Use in the 29 * ternal load resistors of 4, 8, 16, or 600 ohms. 54995
audio laboratory or in home workshop. Shog. Wi. 6 Lbs. A valuable instrument for the engineer or .

HEATHKIT HARMONIC DISTORTION METER KIT

The HD-1 is equally valuable for the audio 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
full scale, Built-in VTVM for initial reference settings and final
distortion readings has voltage ranges of
0-1, 3, 10, and 30 volts. 19 precision re-
sistors employed for maximum accuracy.
Features voltage regulation and other “‘ex-
tras’’. Meter calibrated in volts (RMS), per-
cent distortion, and DB.

MODEL HD-1

$4950

Shpg. wt. 13 Lbs.

February, 1957

serious audiopbhile. Shpg. Wi, 13 Lbs.

HEATHKIT AURIO 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 rise time of only MODEL AO-1
two micro-seconds for checking square wave

response of audio amplifiers, etc. Designed 52450
especially for the serviceman and high- C
fidelity enthusiast. A real dollar value in test Shpg. Wr. 70 Lbs.
equipment.
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HEATHKIT

* Less than 0.1% disiortion — ideal for hi fi-work,

* Large 415" meter indicates Output.

* Step-type tuning for maximum convenience.

HEATHKIT RESISTANCE
SUBSTITUTION BOX KIT

The RS-1 contains 36 10 1-watt re-
sistors ranging from 15 ohms to 10
megohms in standard RETMA val-
ues, All values age switch-selected for
use in determining desirable resist-

ance values in
cxperimental cir- MODEL RS-1

cuits. Many

applications _in 55 so
radio and TV ’
service work. Shpg. Wi, 2 Lbs.

HEATHKIT DECADE
CONDENSER KIT

Precision, 19, silver-mica capac-
itors are cmgloycd in the Model
DC-1 ini such a way that a selec-
tion of precision capacitor values
is provided ranging from 100
mmf (0001 mfd) to 0.11 mfd
(110,000 mmf) in 100 mmf st=ps.
Extremely valuable in all types of

design and de-
velopment MODEL DC-1

work. Switch-
cs are ceramic slb s.o
wafer types. -

Shpg. Wt 3 Lbs.

HEATHKIT CONDENSER
SUBSTITUTION BOX KIT

This kit contains 18 RETMA stand-
ard condenser values that can be
selected by a rotary swirch. Values
range from 0.00001 mid to 0.22 mfd.
All capacitors rated at 400volts

or higher. Ca-
pacitors are MODEL CS-1

either silver-

mica, or plastic $5 50

molded. e
Shpg. Wi. 2 Lbs.

HEATHKIT DECADE RESISTANCE KIT

The Model DR-1 incorparates twenty 1% precision resistors arranged around
five rugged switches so that various combinations of switch positions will
provide a total range of 1 ohm to 99999 ohms in - MODEL DR-1
ohm steps. Switches are labeled ‘units” “tens,” “hun- b
dreds,” “thousands,” and "“ten thousands.” Use it for s 50
ohm-meter calibration in bricge circuits as test values |9 A

in multiplier circuits, etc.

Shpg. WY, 4 Lbs,

HEATH COMPANY

‘A Subsidiary of Daystrom, inc.
BENTON HARBOR 15, 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 412" 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 acgurate to within = 5%. Distortion is less than .1
of 1% between 20 cps and 20,000 cps. Total range is 10
cps to 100 ke. New engineering 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 ¢ps to I mein five ranges. Output is 600 ohms, and
overall distortion will beless than .4 of 19, from 100 ¢ps through
the audible range. Output is available up to 10 volts, under no
load conditions, and output remains constant

within £1 db from 20 cps to 400 ke. A five- MODEL AG3
step attenuator provides control of the out- $29 50
put. Precision resistors are employed in the O
frequency determining network. Shpg. Wt 11 Lbs.

HEATHKIT VARIABLE VOLTAGE

REGULATED POWER SUPPLY KIT

This power supply is regulated for stability, and the amount of
DC output available from the power supply can be controlled
manually from zero to 500 volts. Will provide regulated output
at 450 volts up to 10 ma, or up to 130 ma at 200 volts output.
In addition to furnishing B-plus, the power supply provides 6
volts AC at 4 amperes for filaments. Both the B-plus output
and the filament output are isolated from

ground. Ideal power supply for use in experi- MODEL PS-3
mental work inthe laboratory, the home work- $35 50
shop, or the ham shack. Large 414" panel C
meter indicates output voltage or Current. Shog. Wt. 17 Lbs.
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Here is an RF signal generator 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 ke 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 controllable with a
step-type and a continuously variable attenuator. Front panel controls provide
selection of either 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 one not thoroughly experienced in elec-
tronics work. Complete step-by-step instructions combined with large pictorial
diagrams assure successful assembly. Pre-aligned coils make calibration from an

external source unnecessary.

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 cycles from 0 to 30, Provision
for external modulation has been made. RF output available up
to 100,000 microvolts. Qutput controlled by a fixed step and a
variabl¢ attenuator. Qutput impedance is 50 ohms. Panel meter
reads RF output or percentage of modulation.
Incorporates voltage regulated B+ supply, MODEL LG-1
double shielding of oscillator circuits, copper 54895
plated chassis, and other “extras.” *
Shpg. Wt. 16 Lbs.

ATR QMR RN

HEATHKIT
Signal
Generator Kit

$K No calibration required with pre-aligned coils.
* Modulated or unmodulated RF output.

* 110 mc 1o 220 mc frequency coverage,

HEATHKIT TV ALIGNMENT GENERATOR KIT

This improved sweep generator model provides essential stability
and flexibility for work on FM, monochrome TV, or coler TV
sets. Covers 3.6 mcto 220 mc in four bands. Provides usable out-
put even on harmonics. Sweep deviation from 0-42 mc, depend-
ing on base frcquency. All-clectronic sweep circuit eliminates
unwieldy mechanical arrangements. Includes built-in crystal
marker generator providing output at 4.5 mc

and multiples thereof, and variable marker MODEL T5.4A
covering 19 to 60 mc on fundamentals and from

57 10 180 mc¢ on harmonics. Effective two- s4'9500
way blanking. Shpg. wi. 16 Lbs.
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HEATHKIT LINEARITY PATTERN GENERATOR KIT

This instrument supplies information for white dots, cross-hatch
pattern, horizontal bar pattern, or vertical bar pattern. It feeds
video and sync signals to the set under test, with completely con-
trolled gain. and unusual stability. Covering channels 2 to i3,
the LP-2 will produce 5 to 6 vertical bars and 4 to 5 horizental
bars. The dot pattern presentation is a must for the setting of
color convergence controls in the color TV set. Panel provision
made for external sync if desired. Use for adjustment of vertical
and horizontal linearity, picture size, aspect  MODEL LP-2
ratio, and focus. Power supply is rcgulated for
added stability. Essential in the up-to-date TV $225°
service shop. ¢
Shpg. Wt. 7 Lbs.

February, 1957

HEATHKIT CATHODE RAY TUBE CHECKER KIT

This instrument checks cathode emission, beam current, shorted
elements, and leakage between elements in electro-magnetic
picture tube types. It eliminates all doubt for the TV serviceman,
and even more important, for the customer. Featurcs its own
self-contained power supply, transformer opcrated to furnish
normaltest voltages for the CRT. Employs spring-loaded switches
for maximum operator protection. Large 414" meter indicates
CRT condition on “good-bad’ scale. Luggage-
type portable case ideal for home service calls.
Special “'shadowgraph® test permits projection
of light spot on screen. Also gives relative check
of picture tube screen coating.

MODEL CC-1

$2250

Shpg. Wt 10 Lbs.
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HEATHKIT Tube Checker Kit

This fine piece of test gear checks tubes for quality,
emission, shorted elements, 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 miniatures, 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 selection of 14
different filament voltage values from 0.75 volts to 117
volts. Individual swilches control each tube element
Close tolerance resistors employed in ¢ritical test circuits
for maximum accuracy. A professional instrument both
in appearance and performance.

The Model TC-2 is very simple to build, even for a
beginner. It employs a color-coded cable harness for
neat, professional under-chassis wiring. Comes with at-
iractive 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.

K Auraciive counter-siyle cabiner.
N , HEATHKIT TV PICTURE TUBE
* Wiring-harness simplifies assembly. TEST ADAPTER
" " 1 i 5 Designed especially for use with the Model
* Lm;ge 418" meter with two-color “good:bad TC-2 tube checker. Use it to test TV picture  MODEL 355
e e tubes for emission, shorts, etc. Consists of $A 50
X 12-pin TV tubc socket, 4 ft. cable, octal 4 5
* Separate tube clement switches prevent obsol- connector, and necessary technical data. g Wi
escence. Not a kit. T
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HEATHKIT PORTABLE HEATHKIT VISUAL-AURAL SIGNAL TRACER KIT

TUBE CHECKER KIT Although designed primarily for radio receiver work. this

. L A valuable instrument finds extensive application in FM and
This portable tube checker is identical. TV servicing as well. Features a high-gain channel with de-
clectrically, with the Model TC-2. How- modulator probe, and a low-gain channel with audio probe.
cver, it is housced in an attractive and Will trace signals in all sections of a radio receiver and in
practical carrying case, finished in prox- many sections of a FM set or TV receiver. Uses built-in
ylin impregnated material. The cover is MODEL

speaker and ¢lectron beam eye tube for in-
detachable, and the hardware is brass T1C-2P

dication. Also features built-in wattmeter =~ MODEL T-3

1 o - and a noise locater circuit. Provision for
plated Thisrugaediunit isigen] fqr hc!mc $34 50shpg. wr. patching speaker and/or cutput transformer $23 5.0
service calls or any portable application. ® 15 Lbs.: T W LN, B B e

HEATHKIT
DIRECT READING
CAPACITY METER KIT

Operationof this instrument
is simplicity itself. One has
only to connect a capacitor
to the terminals, select the
proper range, and read the
capacity value directly on
the large 4147 meter cali-
brated in mmf and mfd.

Ranges are 0 to 100 mmf, 1,000 mmf. 0.01 HEATHKIT CONDENSER CHECKER KIT

mfd: and 0.1 .mfd full S{:alc. Precision c.ah- MODEL CM.1 The Mode! C-3 consists of an AC powered bridge for both
brating capacitors supplied. Not susceptible capacitive and resistive measurements. Bridge balance is in-
to hand capacity cfiects. Residual eapacity 5295? dicated on electron beam eye tube. and capacity or resistance
less than T mmf. Especially valuable in pro- value is indicated on front panel calibrations. Measures

s",‘”l‘brv" capacity in four ranges from .00001 mfd 1o .005 mfd, .001
i mfd to .5 mfd. .l mfd 1o 50 mfd, and 20 mfd to 1000 mfd.
Measures resistance in two ranges, from 100 ohms to 50,060

ohms, and from 10,000 ohms to 5 megohms. Selection of

duction line checking, or in quality control.

u HEATH COMPANY five different polarizing voltages for check-
A Subsidi fD ] ing capacitors, from 25 volts DC to 450 MODEL C-3
upsidiary of Daystrom, Inc. volts DC. Checks paper, micd, ceramic, $ 50
BENTON HARABOR 1S5, MICH. and electrolytic capacitors. Indicates power 19 .
factor of e¢lectrolytic condensers. Shpg. Wt. 7 Lbs.
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HEATHKIT
Impedance
Bridge Kit

15% precision resistors and silver-mica
capacitors.
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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. Measures
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. ¥2 of 1% decade resistors employed

for maximum accuracy. Typical accuracy figures are:

A real professional instrument.

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 IB-2 for determining
values of unmarked components, checking production or design samples, etc.

MODEL
I1B-2

59°°

Shpg. Wr.
12 Lbs.
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HEATHKIT “Q‘‘ METER KIT

The Q Meter permits measurement of inductance from I micro-
henry to 10 millihenries, “Q" on a scale calibrated up to 250 full
scale, with multiplying factors of 1 or 2, and capacitance from
40 mmf to 450 mmf, +3 mmf{. Built-in variable oscillator per-
mits testing components from 150 kc to 18 me. Large 414* panel-
mounted meter iS features. Very handy for fc.‘hccking peaking
coils, chokes, ctc. Use to determine values o

unknown condensers, both variable and fixed. MODEL QM-1
Ccmpile data for coil winding purposes, or 54450
mcasure RF resistance. Distributed capacity, .
and Q of coils. $Shpg. Wt 14 Lbs.

.

HEATHKIT ISOLATION TRANSFORMER KIT

This device isolates cquipment under test from the power line.
It is rated at 100 volt-amperes continously, or 200 volt-amperes
intermittently. 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 ideal for use as a buffer between the pewer line and
a questionable receiver, or a new piece of equipment. Protects
main fuses. Features voltage control, allowing
cor:trol of the output from 90 volts to 130 volts. Lol s
Panel meter monitors output voltage. A very 51650
handy device at an extremely low price. .
Shpg. W1, ¢ Lbs.

HEATHKIT 6-12 VOLT BATTERY ELIMINATOR KIT

This completely modern battery climinator will supply DC out-
put in two ranges for both 6-volt and 12-volt automobile radios.
Tne output is variable for cach range, so that operating voltage
can be raiscd or lowercd to determine how the receiver functions
under adverse conditions. Range is 0-8 volts DC or 0-16 volis
DC. Will supply up to 15 amperes on the 6-volt range, orup to 7
amperes on the |2-volt range. Two 10,000 microfarad output
filter capacitors insure smooth DC output. Two

scparale pancl meters indicate output voltage MODEL BE-4
or output current. Makes it possible to test $3'| 50
automobile radios inside at the workbench. O
Will also double as a battery charger. Shpg. Wt. 17 Lbe.

February, 1957

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 opcration, of both interrupter and self-rectifier types of 6-volt
vibrators. The model VT-1 is designed to operate from any bat-
tery climinator 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 eliminator. The construction book for MODEL YT-1
the VT-1 contains vibrator test chart for popu- $'|4 50
lar 6-volt vibrator types. A real time saver! .
Shpg. Wt. 6 Lbss
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HEATHKIT DX-100 PHONE

5189

Chipped motor freight ynless
ctierwise specified.

$£50.00 deposit required

<n c.0.d. orders.

sk Phone or CW on 160, 80, 40, 20, I35, 11 and 10

meters.
k& Built-in VFO, modulaior, and power supplies.

sk High quality components used throughout for re-
liable performance.

sk Features 5-point TV suppression.

AND CW

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 cf these transmitters are in opera-
tion today. A truly amazing piece of amateur gear. The
DX-100 features a built-in VFO and a built-in modulator.
It is TVI suppressed, and uses 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
filtered. The cabinet features interlocking seams for sim-
plified assembly and minimum RF radiation outside of
the cabinet. Provides a clean strong signal on either 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. Panel meter reads
driver plate I, final grid I, final plate I, final plate voltage,
and modulator 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. It is a proven, trouble-free rig, that
will insure many hours of “on-the-air” enjoyment in your
ham shack.
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HEATHKIT COMMUNICATIONS TYPE

ALL BAND RECEIVER KIT

This receiver covers 550 kc to 30 mc in four bands. and is ideal
for the short-wave listener or beginning amareur. It provides
good sensitivity and selectivity, combined with good image re-
jection. Amateur bands clearly marked on illuminated dia!l
scale. Employs transformer type power supply—electrical
bandspread—antenna irimmer—separate RF and AF gain
controls—noisc limiter—headphone jack—  MODEL AR-3
and automatic gain control. Has built-in 329’5
BFO for CW reception. .
CABINET: Fabric covered cabinet with alumi-  "eroist tax
num panel as shown. Part ?1-15A. Shipping tless Cabiner)
weight 5 Lbs. $4.95 Shpg. Wi, 12 Lbs.

EASY CMN THE BUDGET!
You can buy Heathkits on an easy time-payment plan

thar provides a full year to pay. Write for complete
details and special order hlank.

-

HEATH CUOUMPARNY
A Subsidiary of Dayslrom, [nc.
BENTON HARBOR 15, MICH.

HEATHKIT VFO KIT

You can go VFO for less than you might expect. Here is a
variable frequency oscillator that covers 160, 80. 40, 20, 15,
11, and 10 meters with three basic oscillator frequencies, that
sells 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 VvDC at 15 to 20 ma. and 6.3 VAC at
0.45A. Incorporates a regulator tube for
stability. Illuminated frequency dial reads fre-
quency directly on the band being employed.
Temperature-compensated capacitors offset
coil heating.

MODEL VF-1

3190

Shpg. Wt. 7 Lbs.

NEW HEATHKIT CW TRANSMITTER KIT

The brand new Heathkit Model DX-20 Transmitter is one
of the most efficient little rigs available today. Featuring an
entirely new circuit, it is ideal for the novice, and even for
the advanced-class CW operator. A 6DQ6A final amplifier
provides plate power input of 50 watts. A 6CLé oscillator is
employed, and a 5U4GB rectifier. The transmitter features
one-knob bandswitching to cover 80. 40, 20, 15, 11 and 10
meters. It is designed for crvstal excitation,
but may be excited by an external VFO. A
pi network output circuit matches antenna
impedances between 50 and 1000 ohms.
Front panel controls are functionally focated
for your convenience. If you appreciate a
good signal on the CW bands, this is the
transmitter for you!

MODEL DX-20

53575

Shpg. Wt. 18 Ibs,
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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 final amplifier for plenty
of drive on all bands. 12BY7 oscillator and 12AU7 modulator. Provision for switch
selection of three different crystals. Crystals reached through access door at rear.
Front panel controls marked *“off—CW-—stand-by—phone”, “final tuning”, “antenna
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 remarkable power package
for the price. Incidentally, the price includes tubes, and all other components neces-
sary for assembly. As with all Heathkits, comprehensive instruction manual assures

successful assembly.

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 mini-  MoOpEL AM-]
mum standing wave ratio, determine receiver

input impedance, etc. Will also double as a 5145'0
phone monitor. A very valuable device for

many uses in the ham shack. Lips U £ 0k

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. Neon RF indicator on front MODEL AC-1
panel. Copper-plated chassis—high quality

$14%0

components throughout—simple to build.
Eliminates waste of valuable communications

power due to improper matching. A “‘natu- Shpg. Wi. 4 tbs.
ral"’ for all AT-1 transmitter owners.

February. 1957
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HEATHKIT PHONE AND CW
Transmitter Kit

¢ 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 VFO excitation.

MODEL DX-35

$56%

HEATHKIT “Q” MULTIPLIER KIY

The QF-1 functions with any receiver with an IF frequency
between 450 and 460 kc 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. Simple to connect with
cable and plugs supplied. Provides additional selectivity for
separating two signals, or will reject one sig-
nal and eliminate heterodyne. A big help on L
crowded bands. Provides an effective Q of Ll ElE

5995

[ ]

approximately 4,000 for sharp *‘peak” or
“null”. Tunes to any signal within the IF

bandpass of the receiver, without changing su.o wr. 3 ths.
main receiver tuning dial.

HEATHKIT GRID DIP METER KIT

The grid dip meter was originally designed for the ham shack.
However, its use has been extended into the service shop and
laboratory. Continuous frequency coverage from 2 me to 250
me¢ with pre-wound coils. 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  mopeL GD-18
rack. Front panel controls include sensitivity

control for meter, and phone jack for listen- 51995
ing to zero-beat. Will also double as an ab- ©
sorbtion-type wavemeter. Shpg. wi. 4 Lbs,

it .ﬁ.&vt% S
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HEATHKIT BROADCAST BAND

MODEL BR-2
{Less Cabinet)
Shpg. Wt. 10 Lbs.

INCLUDING NEW
EXCISE TA> #

ATTENTION BEGINNERS . . .

This kit is an ideal “first project” if you have never built
a Heathkit before. A good chance to “learn by doing.”

3 Miniature tubes and high- sk 5V-inch PM speaker.

gain IF transformer. sk Provision for phono jack.

sk Rod-type built-in entenna.
Good sensitivity and se-
lectivity.

Transformer - operated
power supply.

Receiver Kit

You need no previous experience in electronics 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 eatire band. A 52" PM speaker is em-
ployed, along with high gain miniature tubes and a new
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 detailed 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: Proxylin impregnated fabric covered plywood cabinet
available for the BR-2 receiver as shown., Complete with alumi-
num panel, reinforced speaker grill, and protective rubber feet.
Shipping weight 5 Ibs., part No. $1-9A......c.cceu... $4.95%

.Q..............O.C........_‘.................0.....0..

HEATHKIT PROFESSIONAL RADIATION COUNTER KIT

This sensitive and reliable instrument has already found ex-
tensive application in prospecting. and also in medical and
industriat laboratories. It offers outstanding performance at a
reasonable price. Frort-panel meter indicates radiation level,
and oral indication produced by panel-maunted speaker.
Meter ranges are 0-i00, 600, 6,000 and 60,000 counts per
minute, and 0—.02, .1. | and 10 milliroent-

gens per hour. The probe, with expansion MODEL RC-1
cord, employs type €306 bismuth counter 57995
tube, sensitive 1o both beta and gamma radia- b
tion. It is simple to build, even for a beginner.  Shpg. wr. 8 ibs.

sk Amazing new circuit for
high efficiency.

¥- Compact, portasle-and r:gged.

X- Stable circuit requires only one 67%2 Yolr “B” battery
and two 1Y volt “A” bartteries.

HEATHKIT CRYSTAL RECEIVER KIT

The crystal radio of Dad's day is back again, but with big
improvements! The Model CR-1 employs a scaled 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-1 covers the standard broadcast band from
540 k¢ to 1600 ke, and no external power iS  MODEL CR-1
required for operation. Could prove valuable 95
for emergency signal reception, This easy-to- $7 @
build kit is a real **lecarn by doing™ experience CAUGTE MEY
for the beginner, and makes an interesting EXCISE TAX %
project for all ages. Shpg. Wi 3 Lbs.

HEATHKIT ENLARGER TIMER KIT

The Model ET-1 is an easy-to-build device for use by amateur-

or professional photographers in controlling the timing cycle
of an enlarger. It covers the range of 0 to | minute with a con-
tinuously variable, clearly calibrated scale. The timing period
is pre-set, and the timing cycle is 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 automatically turned “‘on’ when

u HEATH COMPANY the enlarger is “off”. Handles up to 350
A Subsidi f Dayst ' watts. The timing cycle is controlled elec- MODEL ET-1
R ficly/ Rt aasl, s, tronically for maximum accuracy and relia- $'I'|50
BENTON HARBOR 15, MICH. bility. Very simple to build in only one C
evening, even by a beginner. Shpg. Wi. 3 Lbs.
90 RADIO & TELEVISION NEWS
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COMPREHENS[

VE INSTRUCTIONS .

HEATHKIT HIGH FIDELITY

Preamplifier Kit

* 5 switch-selected inputs, each with its own level
control.

¥ Equalization for LP, RIAA, AES, and Early 78's.

3 Separate bass and treble tone controls, and
special hum control.

* Clean, modern lines and satin-gold enamel finish.

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-fevel).
Frequency response is within 1 DB from 25 CPS to 30,000 CPS, or within
12 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
cul at 15,000 CPS. Cabinet measures only 12-9/16” W. x 3%" H. x 474" D, i
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-

{With Cabinet}
Shpg. Wt 7 Lbs,

MODEL
WA-P2

ization, and 8, 12, 16, and 1 flat position for roll-off. Derives operating power

fram 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.

19

HEATHKIT HIGH FIDELITY FM TUNER KIT
e Hluminated slide-rule dial covers 88 to 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-
fidelity performance at an unbelievably low price level. Cover-
ing 88 to 108 MC, the modern circuit features a stabilized,
temperature-compensated, oscillator, A.G.C., broadbanded

IF circuits, and better than 10 UV sensitivity for 20 DB of
quieting. A high gain, cascaded, RF amplifier is used ahead of
the mixer to increase overall gain and reduce oscillator leak-
age. It employs a ratio detector for high efficiency without
sacrifice in high-fidelity performance. IF and ratio transformers
are pre-aligned, as is the front end tuning unit. This means the
kit can be constructed by a beginner, without elaborate 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- 52595

ployed for frequency indication. Step-by-step ° .
instructions and large pictorial diagrams  INCLUDING New

EXCISE TAX
assure success. (With Cabinet)

Shpg. Wt. 7 Lbs.

HEATHKIT BROADBAND AM TUNER KIT

This AM tuner has been designed especially for high-fidelity
applications, It incorporates a low-distortion detector, a
broadband IF, and other features essential to usefulness in
high-fidelity. Special voltage-doubler detector employs crystal
diodes for low distortion. Sensitivity and selectivity are excel-
lent. Audio responseis = | DB from 20 CPS to 2 k¢, with §
DB of pre-emphasis at 10 kc to compensate for station roll-off.
Covers the standard broadcast band from  MODEL BC-1

550 to 1600 kc. Incorporates a 10 k¢ whistle-
filter and provides a 6 DB signal-to-noise 52595
ratio at 2.5 UV. RF and [F coils are pre- ®

aligned, and power supply is built-in. Incor- e e

porates AVC, two outputs, and Iwo antenna  ,yyane i,

mputs. Shpg. Wt. 8 Lbs.

INCLUDING NEW

February, 1957

[T

HEATHKIT ELECTRONIC CROSS-OVER KIT

This unusual device functions to separate low frequencies and
high frequencies so that they may be fed to scparate amplifiers
and (o separate speakers. This eliminates 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 3,500 CPS are selectable with front
panel controls on the XO-1, and a separate level control is
provided for each channel. Minimizes inter-

modulation distortion problems. Handles un-  MoOpEL XO-1
limited power, since frequency division is
accomplished ahead of the power stage. 51895
Attenuation is 12 DB per octave, with sharp °
“*knee” at cut-off frequency. Shpg. Wt. & Lbs.

www americanradiohistorv com
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HEATHKIT ADVANCED-DESIGN

Shog. Wt. 3! L=
Express Only

Full 25 wait output with KT-

MODEL W-5 %k
66 output tubes.

Consists of Model W-5M

plus Model WA-P2 pre- %k
amplifier.

Shpg. Wi. 38 Lbs.
Express only.... $79.50 %

1o front chassis apren.

Protective cover
above-chassis components.

All connectors brought out

ever all

HIGH FIDELITY
Amplifier Kit

This 25 watt unit is our finest high-fidelity amplifier. Using
a special design peerless output transformer, and KT-6%
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 watis
and IM distortion is less than 1% at 20 watts (60
and 3,000 CPS, 4 to 1). Hum and noise are 99 DB
below 25 watts. Damping factor is 40 to 1. Input voltage
for 5 watts output is 1 volt. Tubes employed are a pair
of 12AU7’s, a pair of KT-66’s and a 5R4GY rectifier.
Measures 13-3/32" W. x 812" D. x 8%4” H. Output im-
pedance is 4, 8, or 16 ohms. Featured, also, is the “tweeter
saver” which suppresses high frequency oscillation, and a
new type balancing circuit requiring only a voltmeter for
indication. This balance is easier to adjust, and results in
a closer “dynamic” balance between ‘output tubes. The
Model W-5M provides improved phase shift character-
istics, reduced IM 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-by-step instructions are provided for
every stage of construction, and large pictorial diagrams
illustrate exactly where each wire and component is to te
placed. An amplifier for music lovers who can appreciate
subtle differences in performance. Just. ask the audiofile
who owns one!

92

HEATHKIT DUAL-CHASSIS—WILLIAMSON TYPE
HIGH FIDELITY AMPLITIER KIT

This, 20-watt high‘ﬁdelily amplifier cmploys the famous Acro-
sound Model TO-300 “ultra-linear™ output transformer and
uses 5881 output tubes. The power supply is buyilt on a separate
chassis, and the two chassis are inter-connected with a power
cable. This provides additienal flexibility in mounting. Fre-
quency response is = 1 DB from 6 CPS to 150 kc at 1 watt.
Harmomc distortion is only 19 at 21 watts, and |M distgrtion
is only 1.39% at 20 waus. (50 and 3.000 CPS). Qutput ampe-
dance is 4, 8, or 16 chms. Hum and noise are 88 DB batow 20
watts. A very popular high-fidelity unit employing top-guality
components throughout.

MODEL W-3M: Shpg. Wt, 2¢ Lbs. Express only........ $49.75
MODEL W-3: Consists of Model W-3M plus Model WA.PI pre-
amplifier. Shpg, Wi, 37 Lbs. Express only..., ........ .849.50

HEATHKIT 7-WATT
AMPLIFIER XIT

This amplifier is more limited
in power than other Hcathkit
models, but it still qualifics as
a high- ﬁdchty unit, and irs per-
formance deﬁmtelv exceeds
that of many so-called *high-
fidelity”” phonograph ampli-
fiers. Using a tapped-screen
output transfarmer of new de-
sign, the Model A-7D provides
a frequency responsc of = 14
DB from 20 10 20,000 CPS. Totat distor-
tion is held to a surpris-

ingly low level. Qutput MOBEL A-7D
stage is gush pull, and $I795
separate bass and treble .
tone controls are pro-  INCLUDING NEW
vided. Sheg. Wt 10 Lbs. EXCISE TAX

MODEL A-7E: Similar to the A.7D, except
that a 12517 tube hos been added for pre-
amplification. Two inpuls, RIAA compensa-
tion, and extra gain. $19.95¢1

HEATH COMPANY

A Subsidiary of Daystrom, Inc.
BENTON HARBOR 15, MICH.

HEATHKIT SINGLE CHASSIS—WILLIAMSON TYPE
HIGH FIDELITY AMPLIFIER KIT

The 20-watt Model W-4AM Williamson type amplifier is a
tremendous high-fidelity bargain. Combining the power sup-
ply and main amplifier on one chassis, and using 2 special-
design output transformer by Chicago Standard brings you
savings without a sacrifice in quality. Employing 5881 output
tubes, the frequency response of the W-4AM is = | DB from
10 CPS to 100 ke at ! watt. Harmonic distortion is only 1.5%
at 20 watts. Output impedance is 4, 8, or 16 ohms. Hum
and noise are 95 DB below 20 watts.

MODEL W-4AM: Shpg. Wi. 28 Lbs, Express only.......$39.75

MODEL W-4A: Consists of Model W-4AM plus Mode!l WA-P2 pre-
amplifier. Shpg, Wt. 35 Lbs, Expressonly........ ... $59.50

HEATHKIT 20-WATT HIGH FIDELITY AMPLIFIER KIT

This high-fidelity amplifier featurcs full 20-watt output using
push pull 6L6 tubes. Built-in preamplifier provides 4 separate
inputs, sclected by a pancl-mounted switch. It has separate
bass and treble tone controls. each offering 15 DB boost and
cut. Qutput transformer is tapped at 4, 8, 16, and 500 ohms.
Des:gne(f primarily for home mstallanons, but also used ex-
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 1%, (at 3 DB
below rated output).

MODEL A-98

$35°°

Shpg. wt. 23 Lbs.

RADIO & TELEVISION NEWS
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All prices marked with I

HEATHKIT HIGH FIDELITY

Range Extending

eral excise tay 1 . SPEAKER SYSTEM KIT

"'H.'s new ¢
Thank you,
HEATH Company

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 SS-1 and $S-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
17%2” D. The speakers are both special-design Jensens, and the power rating is 35

s9995 Shpg. Wt 80 Lbs,

3% High quality speakers of special design — 15" woofer
and comipression-type super-tweeter.,

=¥~ Easy-to-assemble cabinet of furniture-grade plywood.

! "}E" Attractively styled to fit into any living room.
ax in them ' Matches Model $5-1.

watts. Impedance is 16 ohms.

'-----------------------------------------1

1

HEATH COMPANY sy of baysrom, ine. BENTON HARBOR 15, MICH.

ORDER '

Name SHIP V1A '

BLANIK Ofwcarot

Address ] Express l

NOTE: Afll prices subject to [ Freight '
change without notice, City & Zone State ] Best Way

Enclosed find ( ) check ( ) (PLEASE PRINT) [ ]

money order for____

Please ship €.0.D. { ) postag '

d for. d QUANTITY ITEM MODEL NO. PRICE 0

]

]

]

]

P |

L-----------------------------------------

HEATHKIT HIGH FIDELITY

* Special design ducted-port, bass-reflex enclo-

sure.

Two separate speakers for high and low fre-

* quencies.

* Kit includes all parts and complete instructions

for assembly.

Shpg. Wt 30 Lbs.

SPEAKER SYSTEM KIT

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 S$S8-1 is

$S$-1 designed to work with the SS-1B range extending ynit — providing

additional frequency coverage at both ends of the spectrum. It can

s 995 fulfill your present needs, and still provide for the future. The $S-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

rated at 25 watts. Nominal impedance is 16 ohms. The cabinet is a

ducted-port bass-reflex type. Attractively styled, the Model SS-1

featpres a broad “picture-frame” molding that will blend with any

room decorating scheme. Pre-cut and pre-drilled wood parts are of

furniture grade plywood. The kit is easy-to-build, and all component

parts are included, along with complete step-by-step instructions for

assembly. Can be built in just one evening, and will provide you with
many years of listening enjoyment thereafter.

(X 4

On Express orders do not in-
clude tronsporfotion charges
= they will be collected by
the express egency of time of
delivery.

ON PARCEL- POST ORDERS in-
clude postage for weight shown,
ORDERS FROM CANADA and
APO'S must include full remit-
tance.

February, 1957
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7TV TEST EQUIPMENT
]~ SAVES VALUABLE TIME

« INCREASES YOUR PROFITS
o MAKES TV SERVICING EASIER

SPEAKER SUBSTITUTER

NOW you can pull the
chassis and leave the
specker in the cdbiret.
No more mounting and
dismounting . . . Special
speaker connactor plugs
for RCA, Dumont, Ad

Here are test instruments developed

and produced by CENTURY to meet
your every day service coll needs . . .

Brilliantly designed to save your valuable

time and make extra dollars for you . . .

Down to earth prices and rugged,

durakle quality are your assurance of

the greatest-value in test equipment.

miral . . . Alse o Signal
Trocer and Voltage
Checker , , . $22.50 net
Madel §5-1
CRT TESTER-REJUVENATOR

Built in power supply
enables you to fest and
repair all picture tubes
in or out of set...Check
cathode emissian...short
and open elemen:s. Es-
timate remaining life of
tube . . . clear inter-ele-
ment shorts and leak-
age...restore emission.

9.95 net

TRANSISTOR CHECK

This new amaozingly
low priced instrument
combines with your
VOM to maoke an
aceurate and depend-
able transistar tester,
The TC-1 tests all
transistors in or out
of the set for turrent
gain...leakage ... Model TC-1

open . .. short. Checks

oll crystel diodes for forward to backward
gain... Equipped with test leads that enable
the serviceman to leave tronsistor in circvit
while checking. -, 6.95 net

Century Electronics Co., ine.

= Model RIC-1

open elements, .

ANTENNA LINE TESTER

The only instrument
designed ta check twin-
lead antenna lines with
open end antennas for
breaks, where a conti-
nuity test is not possi-
ble. Tests from inside
the hause whether an-
tenna line is at foult—
and locates break even

4’ under insulation.
Model ALT-1

VIIVDW CENTURY INTRODUCES AN ECONOMY LINE

at sensationally low prices

$19.95 net

REJUVA CHECK

The lowest price pic-
ture tube test ond re-
poir instrument avail-
able. Fits snugly in
your tube caddy,
ready to test, repair
and rejuvenate any
CRT right in the set.
The ingenious RIC-1
powered by TV chas-
sis checks cathode
emissian — shorts ond

. Clears inter-element shorts

and leakage. Restores emission ... No other
equipment needed ta do the job. . . $7.95 net

AVAILABLE AT YOUR
PARTS JOBBER...Or-
der direct if he cannot

supply you.

111 ROOSEVELT AVE.,

MINEOLA, N. Y.

SCHEMATICS—CONVERSIONS
FOR SURPLUS GEAR
NEW LIST DI MANY ADDITIONS!

e stamped, self addressed envelope for
List D, Acd 25¢ for chart explaining AN
nomenclature. DO IT TODAY!

R. B BOX 1220
GOODHEART BEVERLY HILLS, CAL.

GARAGE DOOR
OPENER ... 524.50

EASY TO INSTALL, SAFE. RELIABLE

WRITE for interesting free information .

. TODAY

P. E. HAWKINS €O.

631 Prospect

Kansas City 24, Me.

LEARNTY

Short resident and

APPROVED FOR VETERANS
Write for free literature., Dept. 1A for resldence—Dept. IAC for correspondence.

V.S.L. TELEVISION SCHOOL

‘At the most pracetical

.
school in
Work on jate model sets—using modern equipment and service tecBniques: under Qualified technician instructors
corresPondencs Courses—no  UMRECEssary

math or theory—also

the mwest’

UHF and Cotlor TV.

. . day and nite classes.

4570 Firestone Blvd., Box 359
South Gate, California

94
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Industrial TV
Control System

Combines visual observation

along with remote control

over single coaxial cable.

SINGLE-CABLE industrial TV con-
trol system, which combines both
visual observation and remotz control
throughout a plant over a closed-cir-
cuit TV system, has been introduced
| by the Jerrold Electronics Corp. of
Philadelphia. A unique feature of this
| system is its ability to carry all func-
tions—two-way pictures, two-way com-
munications, and remote control—over
a single coax cable. Previously, a sep-
arate cable had been required to carry
each of these functions.

This new system permits the use of
virtually any closed-circuit TV ecam-
era. Cameras of different manufac-
ture can be mixed in the same system
and plugged in at any point. While
featuring multiple inputs, it also offers
an unlimited number of outputs to
commercially available television re-
ceivers. The system can integrate any
of the presently available supervisory

| control equipment, which can select
| cameras remotely and adjust them to
show the desired picture.

Since the system will provide an
outlet in every key area of a factory,
various departments can make use of
the same camera at different times
during the day. No matter where thé
television camera is plugged into the
system, it can be controlled by the
user from the point that is most con-
venient for him. —30—

Control center for mobile closed circuit
TV system where visual observation and

|
{ >
. [ remote conirol features are available.

RADIO & TELEVISION NEWS
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“I don’t suppose anyone could have convinced

me, beforehand, that the new Fluxvalve WH EN '

would mean s0 much in the performance of my

high fidelity system,” says R. W. Sampson, CHAN GED

of Princeton, New Jersey.

“Even now, I'm still amazed by the startling To TH E
clarity of the strings, the richer and fuller

range of the basses, the many subtleties N EW. as
that I'd been missing.

“And what makes it all the more satisving

is that this time I made the selection myself —

without any advice from the ‘experts.’ j/;)(l/g/l/E_
I know they have run tests that explain why the

Fluxvalve out-performs other pick-ups,

but I didn’t need this technical data. I know - PICKUP
how good the Fluxvalve is—because I can hear

the difference. . . right in my own living room.”

Whether you follow the experts—or make
your own comparisons—voti, too, will find
that the new Fluxvalve Pickup gives a new
kind of listening pleasure. It can be used with
turntables and most of the better changers.
So ask your dealer to demonstrate it for you
soon. You'll be glad vou did.

The FLUXVALVE features

replaceable styli, for standard and
microgroove records, that can be inserted

or removed by haud without the use of tools.

; PICKERING & co-’ INC- OCEANSIDE, N.Y.
v 7 - »
| Protessional Audio Components Q‘/7//7 Hhade whe can \fear| e /%7///(&

Demonstrated and sold by Leading Radio Parts Distributors everywhere. For the one.nearest you and for detailed literature: write Dept. C-14

EXPORT AD. AURIEMA. INC.., 83 BROAD- ST.. NEW YORK / CANADA CHARLES W. POINTON LTD., 6 ALCINA AVE., TORONTO

February, 1957 95
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WIDEST CONTROL COVERAGE EVER — ==
... With New IRC Dealer Parts Stocks (Contnue from vage 1®

1500-mile radius. dropping radiosondes at preset points.
New IRC Dealer Parts Stocks put at your ﬁngertips the Although most of the drops are made over oceans and
test ol oo . polar regions, sondes are often dropped into the eves of
greatest control coverage ever ofiered at any price. whirling hurricanes to determine weather there.
From these basic stocks of standard parts, you can now

assemble most of the controls you need. You're all set A NEW VERSION OF A FLAT TV picture tube for color
for faster service . . . you're safe with IRC quality. was described recently in London by Dr. Denis Gabor of
the Imperial College of Science and Technology, at a
meeting of the Television Society.

The new tube was noted as having the shape of a rec-
tangular glass box, having a total depth of only 41% inches
for a 21-inch screen. The tube is divided into two halves
by a metal tray which carries the complete electron op-
tical system, and which also acts as a magnetic screen for
the beam. By an ingenious system of electron lenses. the
beam is curved to run parallel with the glass faces of the
tube, and is finallv deflected towards the screen by a
series of conductors which run parallel to the screen itself.

Commenting on the construction of the tube, Dr. Gabor
said that the flat tube can be made safer than the conven-
tional picture tube. because the glass can be specially
toughened, as the glass used in cars. Thus, it was noted,
the tubes might dispense with the safety screen in front.

Silicones are used as insulation in the electrode system.
This is believed to be the first time they have been ap-
plied in a sealed-off vacuum device. In the color models,
the separate phosphors are deposited on the glass face
through a shadow mask by a method which was described
as being more economical than the present technique of
depositing a color screen by printing a phosphor in register.

Although the new tube was still in the development
stage, it was said that the main problem of making a sat-
isfactory flat tube had been resolved and commercial pro-
duction should not be too remote.

445 SINGLE CARBON CONTROLS WITH MORE THAN a million fixed, portable, and mo-

bile transmitters in operation, policing the radio spectrum
has become a vast and time-consuming task for the FCC.

In a recent report on the odd problems the Commission
is called on to solve through their Field Engineering and
Monitoring Bureau, it was disclosed that solutions must
be found for situations that might crop up on the sea, in
the air, and in such far-off places as Hawaii.

Commnienting on the trouble cail in Hawaii. the Commis-
sion said that a plane en route from these sun-drenched
islands radioed a distress call that a fire aboard had dis-
rupted its navigational aid system. FCC monitoring sta-
tions obtained bearings which enabled the Coast Guard to
guide the plane to safety.

o 9 DIFFERENT CONTROLS COVERING OVER Monitoring fixes from the FCC's field crew also helped
to bring in a military transport piane which had developed
COVERAGE 3700 MANUFACTURERS' PART NUMBERS engine trouble while nearing this country from the Azores.

In another entry, the FCC reported that early one morn-
ing operators in New York City police radio headquarters
were startled to hear a woman’s voice calling: . . . run-

ning out of fuel . . . crash landing . . . plane 3417.” While
"QU'CK_AS_A_W'NK” ASSEMBLY Coast Guard helicopters scanned the area, a series of
phone calls made it possible to trace the hoaxer; a mother
& ) of four children. She was committed to a hospital for
. ,_; ) [y . mental observation.

@ + o { In California. interference to radio communications was
/ + - traced by an FCC mobile nwonitoring unit to an electronic
2 ‘{;- heater. In Florida, an arc welder in a shipyard was found
s ¢ responsible for disruption of marine radiotelephone service.
Nearly 150 illegal radio stations were discovered and
BASE-ELEMENT  SHAFT  INTERCHANGEABLE PARTS  COMPLETE CONTROL  |closed by the FCC during the year. One was being used
to transmit signals to operate a swing bridge over a Texas
waterway. Another was employed by a retired tugboat
captain to Kkee his contacts with coastal radiotele-

Send coupon for all the facts Wp o o keep up himadio
Elsewhere, the TCC found that even a toy Lbroadcast
station can cause trouble. Its very young operator burst
into tears when told that his programs were going on the
INTERNATIONAL air. The FCC engineer, noting the lad's genuine interest
in radio, suggested that he take up amateur radio as a
. Depo‘RAEAS.IAElTN.ABr’:uESEL, Sﬁg;,n. hobby. So this youthful tragedy was compensated by the
in Conoda: International Resistance Co., 9§ RADIO & TELEVISION NEWS

Ld., Toronto, Licensee
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boy's new interest in trying to qualify for real two-way
contact through ham radio service.

Another listing in the interference book concerned a Pa-
cific coast radiotelegraph carrier who had been complain-
ing that an unidentified strong signal was blotting out its
communication with ships. Aided by a monitoring station
general fix, an FCC mobile unit got a more definite bear-
ing from a mountain top. This led back to the telegraph
company’s own station, where a transmitter revealed a
faulty exciter unit. The only thing needed here was re-
adjustment.

AS THIS COLUMN was being written during the final
weeks of '56, TV's growth along station row was still bot-
tled up by investigations, probes, and petitions. The slow
station-grant pace set in the early days of the year con-
tinued and as a result authorizations were only trickling
out. As the listings on page 12 show, the output continues
to be quite meager.

UNUSUAL ELECTRONIC TOOLS involving TV and radio
are now in use by oil companies.

In the southwest, a marine sonoprobe has been devel-
oped for exploring of the ocean floor and sediments 80 feet
or beneath it; useful for offshore oil exploration, sub-
marine pipeline construction, and underwater salvage op-
erations.

The sonoprobe is similar in construction and operation
to conventional recording echo sounders used for measur-
ing the depth of water, but it has been specially designed
to get echoes from beneath the ocean floor.

The instrument used a special sound source which pro-
duces sound pulses of much lower frequency and much
greater power than in conventional echo sounders. These
pulses have been found to penetrate bottom sediments and
are reflected back from layers beneath the bhottom.

The sea floor and layers beneath it are displayed on a|
small TV picture tube and are also recorded as a con-
tinuous profile on electrosensitive paper.

The electronic sea probe, intended for use in water-cov-
ered areas of the world, where conditions are favorable,
can be mounted on shallow-draft boats for use in shallow
water or on larger vessels for use in deeper water.

The instrument was originally designed, built, and tested
for underwater geological research; it has also been used
for mapping the routes of underwater pipelines and in
surveyving sites for offshore drilling platforms, for which
pilings must be driven into the sea bottom.

In addition, the new tool has been used to find buried
beds of oyster shells, which are then dredged from be-
neath the ocean floor for use in road construction and in
making cement, chemicals. and fertilizer.

Experience with the new device indicates that it will
provide reliable maps of shallow salt domes, shallow
faults, buried ancient channels and valleys, and shallow
geological structures. It may also give useful information
to determine the extent of silting in reservoirs.

ON THE NORTHEAST of Borneo, electronics has also come
to the rescue of oil operations. There a remote-control
radio installation has been developed to meet difficulties
involved in loading oil into tanks 3% miles off the shore
of Sarawak.

Because of the shallowness of the water off Sarawak,
tankers are forced to load miles off shore using under-
water pipelines, creating many engineering problems. The
radio system has solved the problem.

Now, as a tanker approaches the moorings for a loading.
a portable transmitter-receiver is taken on board, which
in addition to providing a connection with the shore ter-
minal, can transmit on a special pump control channel
Should it be necessary to stop the pumps in an emergency,
the depressing of a control button on the panel of the
portable set overrides the telephone channel and brings
the pump control! channel into operation.

Seven portable radio units are employed. They incor-|
porate loud-hailing facilities and a remote-control unit|
which enables the equipment to be operated up to a dis-
tance of three hundred feet from the base. . . . L. W.
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MOST CONTROL COVERAGE PER $
..With New IRC Dealer Parts Stocks

$15 worth of
coverage for every $1
you invest!

N> wonder IRC Dealer

Parts Stock % 21 is the
biggesi bargain in con-

-
E
o
88

trol his*ory. Two master

stockers contain all the
parts you need for cov-
esage on 469 different
controls. This wide cov-
etage would cost you
$752in assembled con-
trols, but Parts Stock
Z#21 gives it o you for
only $49.90!

CRU AL AL-RE-RT R K K
F0@ B H@aB@e
gEBE @@iB
Bl Bl

Dealer Parts Stock
“N—0nly s49.90

Dealer Parts Stock #22

Aidesi coverage ever available in a parts kit!

Zealer Parts Stock # 22 sets you up for prectically every
cantrol you'll need. BO9 different contrals alogether, in-
= 'vding spec al wire-wounds. It wculd take $1245 to buy
:be same coverage in factory controls, yet Dealer Parts
Stock %22 szlls for only $99.90

IRC Nur oRivers.

Free a hand . . . save your temper with
4 IRC’s non-magnetic nut driver. Vise-like
& tension band makes driving or removing a
cinch. Nuts and hex scraws won't twist—
and they can’t drop. Six socket sizes: 14",
%GH’ “13/2"_ g/s-u' 711},” and }‘jr ;

INTERNATIONAL RESISTANCE CO.

Dept. 484, 401 N. Broad St., Phila. 8, Pa.

Send the facts obout the biggest control coverage bargain in history.

MAME

DEALER

ADDRESS

STAIE
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BUILD THE BEQT- | | |
oozl Now Jube Tester Da

jru ]
k n Ig h t- New radio and TV tubes are always being introduced.
kit s Bring your Eico and Philco tube checkers up to date

with the data listed here for the new tube types.

ALLIED stakes its 36-year reputation in the |

Efectronics field on your complete success
and fullest satisfaction with KNIGHT-KITS. EICO MODEL 625
Join the thousands who have discovered No.  Shunt Fil. Sel. Up  Down No.  Shunt Fil. Sel. Up  Down
the ultimate in kit value in... 2BN4 25 20 2 257 136 6CG8 26 63 2 12 348
3B2 100 3.3 4 10 1.3,5,7 {NO shorts test on levers 3 and 8)
Good = 500! 6CH8 24 63 2 237 4.6
4BS8 19 33 3 1.2 34 6CHS8 26 63 2 89 1.2
4BS8 19 3.3 3 67 4.8 6CR6 27 6.3 2 567 1.3
4BX8 16 33 1 67 4.8 6CR6 30 6.3 1 2 1.3
™ - 4BX8 16 3.3 1 1.2 3.4 6DCé6 22 63 2 1.5.6 2.3,7
k}n | g ht—k [ | t S 5CG8 24 50 2 679 34.8 6DQ6 18 63 3 4510 2.8
5CG8 26 50 2 12 3.4,8 12AC6 17 126 1 156 23,7
LOWEST COST because our (NO shorts test on levers 3 and 8) 12AD6 16 126 1 1,567 23
giant buying power passes biggest 6BK4 100 6.3 10 1,2.3,4,0,8 12AD6 16 126 1 16 2.3
savings on to you...you do the Good = 50 12AE6 18 126 1 1.7 2.3
easy assembly and your finished 6BN4 25 63 2 257 1.3.6 12AE6 50 126 1 2.3
instrument is equal in performance 6BR8 24 63 2 679 48 [EEYXS = Bl B Bt bt
and appearance to equipment selling 6BR8 24 6.3 2 1.2 3.4 12CR6 29 12.6 2 567 1'3
for several times the KNIGHT.KIT cost. 6BS8 19 63 3 1.2 3.4 gyl § COg TaG o1 < e
(Easy Payment Terms available, too.) || 6BSS8 19 63 3 67 1.8 12CU5 20 126 3 2,567 L3
J - A - g 12DQ6 18 126 3 4.5.10 2,8
6BN8 16 63 1 67 4.8 12F'8 16 126 1 238 479
6BX8 16 6.3 1 1.2 3.4 12F8 37 126 1 6 4.7
6CB5 20 6.3 3 1.4.5 2,3.6.8,10 12F8 37 126 1 I 4,7
6CG8 24 6.3 2 679 3.4.8 I12K5 16 126 1 2,567 1.3
- -
knight=kits
EASIEST TO BUILD because PHILCO MODELS 7050 and 7051
KNIGHT.KIT “Step-and-Chek' instruction Tube Fil. Tog. Sw. Load Tog.Sw. Tube Tube Fil. Tog. Sw. Load Tou.Sw. Tube
manuals are marvels of clarity—it's Type Cont. Short Cont. Qual. Test  Sec. Type Cont. Short Cont. Qual. Test Sec.
just like having a good instructor at 2B3 2 kmop & KMOPT 6CL8 6 ABCDEFF 3 BCEF T
your side. Proved professional design 3AF4 4 bnsAFE 4 BNERS T Cannot be tested P
and premium quality parts help 3BU8 4 ABCDEF 3 ABE Pl 6X8* 6 ABCDEF 2 BDE P
insure your building success. 3 AF P2 2 ABCF T
3C2 1 kimneph 4 KLMNEPHT 8AU8 7 ABCDEF 3 A T
3CE5 4 bnrEFS 14 ABNG 3 B P
4BC5 5 bnrAGEF 2 ABGNT 8BA8 7 ABCDEF 4 ABCF T
4BN6 5 nbAEFG 2 BNRT 4 ABDE P
4BU8 5 ABCDEF 3 ABE Pl 8BH8 7 ABCDEF 4 A T
- A = 3 AF P2 4 B P
k ni g h t= k itls 4BX8 5 CDEF 3 ADEF T1 8BNS 7 ADBECF 4 T
3 BCEF T2 4 CEF D1
MONEY-BACK GUARANTEE: 4CB6 5 bnrAGEF 4 ABGNT 4 CDF D2
When properly assembled, KNIGHT-KITS ‘:g?‘:’; ; EmAEEFI-‘SGSII“ti QESG 8CG7 7 ABCDEF ; E ;;
fully meet published specifications, 5 > 4
- 5AU4* 5 mABDEI 4 MND D1 8CNT7 ABECEEF 4 AEF T1
or we refund your money. 4 BM D2 4 T2
5BQ7 6 ABCDEF 2 ADEF T1 8CN7 5 hABCDEF 5 AElN D1
BCEF T2 5 DEH D2
WHEN YOU BUILD A KNIGHT-KIT 5BR8 5 ABCDE 3 BCEF T 6 BH T
vnu B“Iln I"E BESI 11 ADEF P 8SN7 7 ¢sABDEF 2 ABCF T1
- 5BZ7 6 CDEF 3 ADEF T1 2 ABCDES T2
3 BCEF T2 9AU7 5 hABCDEF 7 EH T1
5\ 8" 5 ABCDEF 2 BDE P 7 FH T%
2 ABCF T aus 7 ABDEFCF Cannot be tested T
6BU8 6 ABCDEF 3 ABE Pl 3 ACF P
3 AF P2 12AD7 6 hABCDEF 7 IEII‘; gé
6BV8 6 ACCFBDE3 ABCF T 7
For a Complete Selection ot Cannot be tested D1 12AE6 8 bnAEFG 1? :g:gFRT El
F knight-kit S FCDER 1 11 ABNF D2
amous ki gihti-kiis 6BX8 6 CDEF 3 ADEF T1 12AF6 8 bnrAEF 5 BGNS
3 BCEF T2 12AG6 6 bnAEFGS 11 ABN
SEE PAGES 117-123 6CG8 6 ABCDEF 4 BCEF T 12D4 8 cAB 4 AC
Cannot be tested P 12F8 8 ABCDEF 11 BCDEF D1
6CH8 6 ABCDEF Cannot betested T 11 ACDEF D2
5 ABF P 4 ABC ) &)
Available Only From I *Revised data
ALLIED RADIO e RADIO & TELEVISION NEWS

100 N. Western Ave., Chicago 80, IIl.
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for just

PHOTOFACT—the world's finest TV-radio service
data comes to you...keeps you right up-to-the-
minute on new model releases...is delivered
automatically by your Parts Distributor as each

new Folder Set is issued. Yes, for just 27¢ per day...

PHOTOFACTcor mete v s

Exclusive PHOTOFACT features help you solve
any service problem faster...help you earn more

PHOTOFACT offers you complete coverage on over 30,000 TV,
Radio, Amplifier, Tuner and Changer models. And PHOTOFACT is
a current service—keeps you right up with jate model production—
brings you these exclusive features...

Full Schematic Coverage: Famous "Standard Notation* uniform
symbols are used in every schematic, Diagrams are large, easy to
read and handle. Wave forms and voltages are shown right on the
schematic for fast analysis. Transformer lead color-coding and
winding resistances appear on the schematic. Schematics are
keyed to parts lists and to parts on chassis photos.

Full Photographic Coverage: Photos of all chassis vlews are
provided for each model; all parts are numbered and keyed to the
schematic and parts lists for quicker parts identification and
jocation.

Alignment Instructions: Complete, detailed alignment data Is
standard and uniformly presented in all Folders, Alignment fre-
quencies are shown on radio photos adjacent to adjustment number
—adjustments are keyed to schematic and photos.

Tube Placement Charts: Top and bottom views are shown. Top
view is positioned as seen from back of cabinet. Blank pin or locat-
ing key on each tube is shown. Charts include fuse location for
quick service reference.

Tube Failure Check Charts: Shows common trouble symptoms
and tubes generally responsible for such troubles. Series tilament
strings are schematicaliy presented for quick reterence.

Complete Parts Lists: Detailed parts list is given for each model.
Proper replacement parts are listed (with installation notes where
required). All parts are keyed to chassis photos and schematics
for quick reference.

Field Service Notes: Each Folder includes time-saving tips for
servicing in the customer's home. Gives valuable hints for quick
access to pertinent adjustments, safety glass removal, special
advice covering the specific chassis, etc.

with PHOTOFACT by your side, you solve your
service problems in just minutes...you SErvice
MORE SETS AND EARN MORE DAILY...

February, 1957
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ur repair output

The regular monthly issues of Sam’s PHOTOFACT
provide you with up-to-the-minute service data
on new models as they are produced, for as

little as 27¢ per day! And this includes the
“bonus” schematic service on new models hot off
production lines to give you inunediately the
essential data you need.

With a current pHOTOFACT library at your
fingertips, you can actually double your repair
output, because you save valuable time on every
Job. YOU EARN MORE DAILY.

Learn how easy it is to sign up with your Parts
Distributor to receive all Sams’ PHOTOFACT Sets
regularly as published each month. Learn for
yourself how a small investment of only 27¢
per day can mean GREATER income for you.

SPECIAL OFFER: If you return the coupon
below and indicate Your interest in receiving oz
PHOTOFACT regularly each month, we wil! arrange
to have delivered to you, ABSOLUTELY FREE, a
valuable and attractive Wall Holder for the “Index
to Photofact Folders' as well as the latest copy of
the Index. Be sure to give Your Distributor’s name.

HOWARD W. SAMS & CO., INC.
2203 E. 46th St., Indianapolis 5, Indiana

[J! am interested in receiving all new PHOTOFACT Sets regularly
as published each month. Send full details (| undetrstand there is
no obligation on my part, and that | will receive without charge,
the latest “Index to Photofact'’, along with Wall Holder).

[J 1 am a Service Technician: [] full time; [] part time.

My Distributor is: —

Name: St

Address:

Zone. State.

Clty
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23 Separate

Heater Voltages

on the Dynamic®
JACKSON 648A
Assure Accurate

Tests for all
Series-String Tubes
...The Correct Voltage
for Every Known or
Presently Planned Type.

YOU CAN MODERNIZE YOUR PRESENT 646

New 648 FV Kit provides same heater
voltages as the new 648A Tester. Only
four wires to solder. Installs in minutes.
Available from your distributor now.

JAC 6sc_)Tl

‘Convice Enginepned {
Test Equipmesdt

1£-18 §. Patterson Boulevard- Dayten 2, Ohio
fn Conado: The Conadion Moreoni Caompany

100

Bombardier (left) and navigator (right) operate this 2-man station at master con-
trol panel of a later version of fabulous "K-System” Lombirg.navigation controls.

B-52 Bomb
Navigation
System...

First photos of system
that pinpoints any spot
on globe in any weather.

AR cry from the relatively simple

“bombsight” of early World War II
is this later version of the “K-System”
bombing-navigation controls in new
USAF B-32 Stratofortress bombers.
These are first operational views of a
master control panel, just released 10
vears after the system was initially
developed and produced by Sperry
Gyroscope for the still-formidable B-47
and B-36 squadrons of Strategic Air
Command. First view here reveals, by
a selector switch above navigator's
helmet {(top right), the trans-polar
range capability of the bombers.

The K-System automatically meas-
ures distance and time to target, com-
putes ballistics of bomb’s curve for
existing altitude, temperature and
crosswinds, permits final hairline ad-
justment wvia radar or optical sight,
triggers bomb away at proper instant,
then helps the navigator to guide the
shortest way home.

Originally designed, developed. and
produced by Speirry Gyroscope, manu-
facture of this critical gear was rapid-
ly dispersed through other plants of
General Motors, National Cash Regis-
ter, and IBM. Eastman Kodak, Wesl-
ern Electric, General Mills, Motorola,
and Farrand were multiple prime or
sub-system sources. Western Electric
developed the radar. In all, about one

www.americanradiohistorv.com

million factory workers and tech-
nicians in 36 states, at 3050 companies
large and small, have been directly
engaged in this Air Force program to
supply needed K-Systems.

More than 70,000 individual parts
make up the various computers and
other elements of a single K-System
for an individual aircraft—about as
many parts as a modern autamobile
with power steering and automatic
transmission. Each system contains
eomplex circuitry for hundreds of pre-
iested vacuum tubes, over 50 motors,
and about 100 relays. with many
sealed amplifiers for quick unit re-
placement while in the air.

The original prototype cost of near-
ly a half-million dollars was reduced
to less than half by manufaeturing
improvements in volume production.
Nearly 900 major improvements for
system efficierncy through all produc-
tion charnels have been made in the
last six years.

Sperry is now “phasing out” its K-
Systemn activity, and turning te more
advanced gear. Meantime, the Air
Force has announced the later-model
B-52's will replace the K-System with
an improved “Brane” bombing system
to be prcduced by IBM. 30—

Bombardier has complete contrel of air-
craft for the final moments of target run.

RADIO & TELEVISION NEWS
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See what
the rapidly
expanding

field of
ELECTRONICS
offers you

Ol B § W B L

T i e E 5 O

this page

st Closs
Permit No. 288-R
Sec. 34.9 P.LR.
W oshington, D. C.

BUSINESS REPLY CARD

No Postage Stamp Necessary It Mailed in United Stares

3¢ Postage Will Be Paid By
CAPITOL RADIO ENGINEERING INSTITUTE

3224 16th Street, N.W.
Washington 10, D. C.
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.. . but you can’t qualify because you lack

ADVANCED TECHNICAL KNOWLEDGE . . .

SEND NOW FOR
CREI'S NEW FREE BOOKLET

IF JOBS LIKE THESE
ARE "ON YOUR MIND” ...

It’s crammed with facts and data~—containing a tested plan to make you
ready for the big jobs and a high-salaried career now being offered in

RADIO — TELEVISION — ELECTRONICS

The want ads above are real ones . . . they
appear almost daily in magazines and
newspapers—all over the country. They
show how desperately the electronies in-
dustry needs {rained men. On the other
hand, they give you a good idea of what
opportunities await you— if you get ad-
vanced technical training now. And no
wonder trained men are needed! Look
what’s happening in just a few phases
of the booming world of electronies:
40,000,000 TV sets already in use—430 TV
stations on the air—more coming. Color
TV is coming ahead fast. More than
125,000,000 radios in use. More than
97,000 radio-equipped police cars. At least
87,000 radio-equipped American ships. Top
manufacturers sold billions of dollars worth
of electronic equipment in 1956. By 1960,
the radio-electronics industry should do
no less than 15 billion dollars of business
per year, not counting military orders.
What do these figures mean (o you? They
mean that thousands of new elecironic jobs
have been added lo the grea!, expanding field
of electronics.

LITERALLY THOUSANDS ARE NEEDED!

You are needed—for development, re-
search, design, production, testing, inspec-
tion, manufacture, broadcasting, telecast-
ing, servicing. But you can qualify only
if you take time to advance your knowledge
... if you take 2 minutes right now to
write for the free CREI booklet, with no

obligation.

SHORTEST DISTANCE TO A GOOD CAREER
IS CRE!I TRAINING

If you follow the plan outlined in our free
booklet, you will be in line for promotion
and pay increases in short order. Read
what these typical CREI graduates have
to say:

“In this time of less than two years, I have almost
doubled my salary and have gone from wire-man to
engineering assistant and now to junior engineer. [
have CREI to thank.” —Frank A. Eckert, 22 Clover
Lane, Levittown, Pa.

“1 chose CRELI training upon recommendation of two
top engineers. Before I completed the course, I be-
came transmitter chief of 2 5 kw station. ] am now
employed as a technician at a 100 kw TV station and
in spare time have a good TV sales and service
business.” —Arlie D. Patton, 203 Burke Ave., San
Antonio, Tex.

CREI TRAINING—JUST WHAT
INDUSTRY ORDERED

By method, experience, and personnel-

CREI is equipped to teach you what you
will need when you translate your study
into work. As proof that CREI knows
what industry wants, many leading com-
panies choose CREI to train their own
technical staffs. Among them: United Air
Lines, Canadian Broadcasting Corpora-
tion, Columbia Broadeasting System, Glenn
L. Martin Co., All-America Cable and
Radio, Inc,, Radio Corporation of America.

TOP FIRMS LOOK FOR CRElI MEN
A CREI diploma itself is ample proof to

MAIL THIS POSTAGE-FREE POSTCARD TODAY

many leading companies that a man is
worth hiring. Moreover, employers contact
us regularly for graduates to fill good jobs.
Our placement bureau cannot keep up
with the demands.

Typical recent requests:

“In view of the fact that we have recently merged
with the General Dynamics Corporation, we are
entering a2 period of greatly expanded activity, Our
need for the technical institute graduate is, therefore,
greater than it has been, and we are interested in
bringing our opportunities to the attention ¢! your
students.” —Stromberg-Carlson Company, Rochester
3, New York.

**Just about four months have passed since I made

my first recruiting trip to CREI., As a result of that

visit Messrs. Kohs, Plante and Wenger are now

members of the Laboratories and Mr. Kresge soon

will be . .. we have some openings now and will have

Y{t};ler% .J."-Bell Telephone Laboratories, Murray
ill, N. J.

NAME YOUR FUTURE—GO AFTER IT—GET IT

What do you want? To pass FCC exams?
Start your own business? CREI has helped
others reach these goals, and can help you.
Or, do you want to go after good-paying
electronics jobs, secure, permanent careers
like those advertised above? Whatever your
choice, CREI can help you as it has helped
thousands of men—provided you have the
ambition to follow the plan.

NO COLLEGE DEGREE NECESSARY

If you have the equivalent of a high school
education, and are good at mathematics,
and have had some electronic experience—
you can qualify for CREI and for the fruits
which await you upon graduation.

CREl ALSO OFFERS RESIDENCE TRAINING
CREI Residence School in Washington,

CAPITOL RADIO ENGINEERING INSTITUTE | To help us answer your request | D C-offers training at same high techrical
ECPD Accredited Technical Institute Curricula. Founded 1927 intelligently, please give the fol- | Qualiﬁed cidonas sohool ggraduateg ‘earn'
3224 16th St N.W., Washington 10, D. C. | lowing information: I degree: “Associate in Applied Science.”
CpOyED I Check coupon if you prefer residence study.
{RN. Feb. 57) G 8Y 1 KOREAN WAR VETERANS:
Pleose send me your course outline and FREE lllustrated Booklet | I If you are (_eligible_for training under the
"Your Future in the New World of Electronics”. . . describing | TYPE OF 1 newG. I Bill Of_ Rights, check the coupon
opportunities ond CRE! home study courses in Practical Electronics | PRESENT WORK. I for full information.
Engineering.
N DON'T WASTE ONE MINUTE
CHECK O Practical Radio Electronics Engineering | SCHOOL I INVEST TWO MINUTES . . . '
FIELD OF [0 Broodcast Radio Engineering (AM, FM, TV} BACKGROUND l .
GREATEST | [0 Proctical Television Engineering | o and fill out the coupon—mail it right
INTEREST O Proctical Aeronavtical Electronics Engineerng | .. 1 Twayl'a. No obhgatlon—yoll; have n}:)thmgfto
ose but your present job in exchange for
ELECTRONICS ] !
Name I .. Age o EXPERIENCE.. . | more money, a bright future and job
security in a wide choice of electronics
Street [ ——— I fields. Act today—and you'll receive your
T - TTTTTTTUTTTTT L IN WHAT BRANCH OF ELECTRONICS ] free booklet and the CREI plan by return
ARE YOU MOST INTERESTED? I mail. No obligation.
City. ... - L .. Zone ._______ State . . _ _ .. l
Check. [J Home Study O Residence Schoel O Korean Vereran |
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1 ”: |' TV TUBES
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SELF-SERVICE TAPE DISPLAYS \
Minnesofa Mintng and Manufactur- f
ing Co., 900 Fauquier Street, St. Paul !
6. Minn. has introduced three new self-
service tape merchandisers which are
now appearing in stores throughout the

0 ﬁB:I W “l!)n

country. | 1
Due to the growth of the tape re- | T T — PRECISTON — '
cording industry, magnetic tapes are T ravac BN MODEL 1O s_ggﬁ./:m AUCSA. |
now easier for the recorder owner to R A e GLENDALE. L1 KY. US. -
select and buy. Stores now handling \ :
tape and recorders include photo
stores, music and record shops, high- i \
fidelity equipment dealers, appliance | }
stores, and department stoves. - ® /
In the past, however, the tape re- ! = y
corder owner has had to ask his dealer
whether he sold magnetic tape. With )
60 MA EMA
500 MA
600xA
|.5V -\,73‘ /-
v ~ ~ 60sA
30v -~ - Rxi
#
150y~ g —Rxi00
7 ™
PRECISION 600v___J Rx=10,000
110 3000v
600 MA ADJ — il
l OHMS l

ACTUAL SIZE

these new merchandisers the purchaser

will be offered a full line of magnetic !
tape and will find it conveniently dis- _ i
played for self-service. 1 M J
| |
PROFITABLE BUSINESS MANUAL \ "THIN-LINE’ FOCKET-SIZE Model |
Stromberg-Carlson has prepared a I
new manual outlining the most impor- 20,000 ohms-per-volt V.Q.M. :
tant steps in conducting a profitable |
business. , « Full-Range Instrument Performance |
The 36-page booklet contains a quick | o small-sued mstrumen} convenience |
and easy method for estimating the | Complete with viny! case. « Fits Your Pocket .. Fits Your Tube-Caddy. .. |
market potential and probable sales t ohmmeter batteries, the ideal extra V.0.M. for field and service |
for an individual dealer in a given | “ea‘/yl‘“l;‘y "‘:’"3"3“""5 Extra-High Sensitivity {
area, and suggests a suitable promo- | | o R R 20,000 ohms per volt DC...5000 chms per volt AG 1
tional budget based on a percentage of | ¢ X 5%, Shipping weight o Extra-Low.., Extra-High Voitage Ranges I
this volume. The dealer is also shown } 3 Ibs._Net Price $34.50 1.5 voits full-scale extra-low AC and DC
how to make allowances for such fac- | == s=———— 3000 volts full-scale extra-high AC and DC ‘:
tors as competition. cooperation from | I M‘“‘“ hyailablegs o Extra-Wide Resistance Ranges
3 - X . ] odel 100: Simitar | self-contained up to 20 h i
his supplier, ar;d general bu._vmg. trends. l | to Model 110 above, | seif-contained up to 20 megohms i
Further guidance also is given on 1 } except 1000 ohms | e Complete Current Rangzes Up to 600 ma
the dealer’s approach to various media | | 1 per l“::t“P:i(c;eanSdzsosci | ¢ Complete Decibel Ranges from —20 to +70 db 1
and services commonly used, such as I R 3%2” Full-View Meter .. Long, Easy-Reading Scales {
newspaper, radio and television adver- i ]
tising, direct mail, displays. shows, etc,, : !
with suggested percentages for each. | —meme oo~ /\_ | e (e = [ | ) NN | | | B B | e e e ] =] -al
How to schedule promwotions, build i ) ) . .
mailing lists, answer inquiries, write | (@;mum Availoble ot Icading elrclranic ports distributors
sales-pulling letters, how to select mu- | PMCILWONAPPGN“US Company, inc.
sic for and handle demonstrations, or- aeail Boah & Glendale 27, L. L, N. Y
ganize shows and “open houses,” how . thistrect’ e: Y" eSA’l 'c';r 'M(.}RHANEX
< S Export: 458 Broadway, New York 13, N.Y., US.A e (abl2s:
gzsggl\é:)pl;e?grusg“g;a?::séd:ngr:%g“ | e e L Canada: Atlas Radio Corp. Ltd. « 50 Wingold Ave., Toronto 10, Ontario
’ R OF
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fo every
serviceman

REE./

FOR THE
ASKING

the NEW
INDISPENSABLE

1957

STANCOR
v
TRANSFORMER
REPLACEMENT
GUIDE

The most complete, up-to-date
TV transformer replacement guide
published:

JUST RELEASED: 8 new e 72 pages of valuable information

exact replacement fly- L
backs for Raytheon, G.E.,

RCA, Sentinel, Philco, and O
Admiral

Easy-to-read, easy-to-find listings,
indexed alphabetically by manufac-
turer, model and chassis numbers

Easy-to-find exact replacement
flyback listing of manufacturer and
manufacturer’s part number

e Schematic diagrams of all flybacks

e Complete specifications on 260
Stancor TV transformers and
related components

Get the new Stancor Replacement Guide
from your Stancor distributor or by
writing to Chicago Standard ... NOW!

CHICAGO STANDARD TRANSFORMER CORPORATION

3503 ADDISON STREET e CHICAGO 18, ILLINOIS

EX>ORT SALES: Roburn Agencies,/Inc., 43} Greenwich St., New York 13, N.Y.

college grads
ahead faster!

3 have higher incames . . . advance more rapidly.
Grusp youwr chance for a better life. Shure rewards
awaniting coliege-trained men. Important firms visit
campus regularly to employ Tri-State College gradu-
ates. Start any quarter. Approved for Vets,

Bach. Sc. degree in 27 months

Complete Radio Eng. courses (TV, UHF, FM, Elec-
tronies). Also Mech., Civil, Elec.. Chem., Aero.. Eng.
36-months in Bus. adm. (Gen. Bus.. Acctg., Motor

get|

~

WANT TO BUY!
BC.224, BC-348 RECEIVERS
ARC-3 BC-788 R5/ARN-7

Cash or trade. !mmediate action.

HARJO SALES CO.
503 N. Victory Blvd., Burbank, Calif.

Transport Mgt.). Superior students faster. More pro-

fessional class hours. Small classes. Enroliment bim-
ited to 1550. Beautitul campus. Well-equipped labs.
Prep courses. FEnter Mar., Jume, Sept.. Jan. Earnest,

capable students {whose time and budget

"weroy MOST . FASTEST ...

require accelerated c¢ourses and modast
0 ot e d € wrlte Jean McCartgy, AIRCRAFT ELECTRONICS INSTRUMENTS
Y8  Dir. Adm.. for Catalog and “Your Career In Transmitters Receivers Air Speeds
Engineering and Commerce.” ADF Altimeters Altimeters
{ndicators Antennas Compasses
Dynamotcrs Inverters Gyros

NATCO AVIATION

Ryt
] &)
i

TRI-STATE COLLEGE

1627 CQ"EQE Avenue Angolu. Indiana 3012-B Wast Burbank Bivd. Burbank, Calif.
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discussed in smple language that is
well organized for quick: reference.

Copies of the manual have been
mailed to the company’s “Custom Four
Hundred” high-fidelity dealers. by the
firm's Special Products Division, Roch-
ester, N. Y.

#* &
RAM COIL DISPLAY

RAM Electronics Sales Company has
created a new counter and wall display
designed spzcifically to help distribu-

w" --
tors boost the sale of width and lin-
earity replacement coils.

It stocks, displays, and enables re-
filling and inventory check in just a
few minutes.

For further data, write to the com-

pany at: Irvington-on-Hudson, New
York.

s JNEARITT Bm

o line

sl

tog mos! -

Jmplet

* Ed
YACO "TOOL CENTER"

Vaco Products Company has intro-
duced its "Tool Center” display in the
form of a *“Vari-Boeard” back panel and
roomy storage -cabinet with sliding
doors underneath.

The "'Vari-Board” perforated back

| panel is 3% feet high and 4 feet wide,

offering 14 square feet of display space.
QOver the top is an illuminated canopy
which gives the tools a dramatic set-
ting.

The storage cabinet is 48" wide, 15"

deep, and 18" high. The entire unit
rests on four wrought iron black lac-
quered legs, pitched at a modernistic
angle.

The display is furnished with a basic
assortment of tools containing general
purpose screwdrivers, mut drivers, pli-
ers, wood chisels, and screwdriver and
nut driver kits. All items are self
priced. This unit may also be pur-
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ESSENTIAL!

For every

L}

-
“I'l."

reader of this ~—_

magazine

For the first time! A unique new dictionary of
physics and electronic terms to meet the demands
of our electronic and atomic age.

OVER 12,000 TERMS — OVER 500,000
WORDS — OVER 1000 PAGES

Now you can find all the principal terms in one big
book, covering pure and applied science, that will be
most helpful in your work.

Each of the morc than twelve thousand definitions
and articles have been chosen and written to supply
quickly and exactly, clear and unambiguous definitions.

They include laws, relationships, equations, basic prin-
ciples and concepts, as well as the most widely used
instruments, apparatus and their components. All defini-

tions, wherever possible, which have been established
or recommended by recognized groups are included.
Many terms that have been defined from the subject
areas bordering on physics will be especially helpful.
And, for those without an extensive mathematical back-
ground, both explicit and discursive statements and en-
tries are given, as well as the definitions of the more
commcen mathematical terms encountered.

More than five years of planning and preparation by
a distinguished group of scientists and educators were
needed to produce this important volume. Thumb in-
dexed for convenience, and containing a helpful cross
referencing plan, it is perhaps the most valuable addition
to your professional library you can make. Order your
copy for 10 days free examination. Actually see and use
this great book to prove its immense value to yourseli.

Save! Send $20.00 with order and we pay postage

SPECIAL OFFER

]
Te enoble vou o quickly aond easily l
qcquire this manumenlal work send only o |
sma| first poyment of $5.00 tplus l
pastogel and then just $5.00 a month for |
three months until the purchaie price cf ¥

£20.00 is poid in full, &ct now while this
affer lastsl Fill out gnd mail the

caupon laday, D Vak HOSTRAMND
COMPANY, Ine.
Princetan, M. 1L

[

February, 1957

CITY.

———————— Mail This Coupon————————
D. VAN NOSTRAND COMPANY, Inc.
120 Alexander St., Princeton, N. J.

Gentlemen: Kindly send me your new International Dictionary of
Physics and Electronics.

[3 1 want it on easy terms. After 10 days 1 will either remit $5.00 (plus
postage) and then pay $5.00 per moath for three months, or I will
return book post paid. and owe nothing.

NAME S
ADDRESS.

Dept. RTV-257

JUUIpU S S —— |
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chased without the tool merchandise.
A four-page bulletin containing com-
plete information may be obtained

| from the company. They are located
at: 317 E. Ontario St., Chicago 11, Il

Now.¢- on

TIME
PAYMENT PLAN

NEW DISPLAY CARTON
A new display carton has been intro-
duced to dealers everywhere by the
Electronic Chemical Corp. of Jersey
City, N. J.
This corrugated carton now enables

Enter the lucralive mobile-radio

maintenance field—AT LOW COST! Lampkin’s new easy-payment plan makes

it possible for ywa to starl in mobile-
radio maintenance NOW — and the
monthly payments for your essential test
equipment will ke far less than your

expected earnings.

You've read how mobile-radio is
bursting its seams! NOW — vou
ccn start cashing in on this boom
... with a low down pcyment!

Price $220.00
Type 105. B Frequency Meter

For free booklet “HOW TO
MAKE MONEY IN MOBILE-
RADIC MAINTENANCE,” and
other data—

USE COUPON TODAY
LAMPKIN LABORATORIES, INC,
MFM Division, Bradenton, Florida

At no obligation, please send me free booklet,
technical data on Lampkin meters, and time.

payment plan detzils. Brice $240.00

Typz 205-A Modulation Meter

pere LAMPKIN LABORATORIES, INC.
ress - — MFM Division
City. _ — State BRADENTON, FLORIDA

WALL

INDUSTRIAL
SOLDERING IRONS

Exclusive

Svaranteed for tha life of the iron!
Prevents excessive tip burning!

M4
\%“‘ 1 /

MANUFACTURING CO.
Grove City, Pennsylvania

than ANY OTHER
soldering irons of equal tip size

Proved 4 times faster on the production lines
of America’s leading electronics firms. Complete
range of sizes . . . scientifically designed . . .
individually tested . . _for easier, surer precision
work or heavy duty soldering. Operate on 110-
120 volts, AC or DC! Model 18T illustrated,
$6.25 list.

5 7y
o\“ £y

Write for FREE Catolog

WAL

OVER 20,000,000 SOLDERING PRODUCTS SINCE 1864
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THERMOSTATIC ACTION . . .

dealers to show 12 cans each of “No-
Noise Volume Control and Contact Re-
storer’’ and “No-Noise Tuner Tonic"” in
one compact arrangement. The display
is done in red and black and is self-
mounting. Features of the company's
two products are prominently shown,
together with price.

TRANSISTOR RADIO DISPLAY

Emerson Radio & Phonograph Corp.
has introduced a new promotion device
especially designed to solve the prob-
lem of pilferage of transistor pocket
radios from retail counters.

There has been a strong dealer de-
mand for a display fixture that would
be durable, attractive, and theft-resist-
ant. The small pocket radios tzmpt
shoplifters and, consequently, dealers
have been reluctant to display them.

The new fixture has four radio cabi-
net fronts (containing no chassis) per-
manently attached to a display under
glass. An additional advantage to the
dealer lies in his stock not being tied
up for display purposes.

NEW RCA FILM

RC A Institutes, Inc. has made avail-
able for high school showings a new
16-mm color motion picture entitled,
“Your Career in Electronics.”

The purpose of the film is to famil-
iarize the high school student with the
role of the technician in the electron-
ics industry. It shows how the student
receives instruction in radio-television
and electronics at the technical insti-
tute, and then puts his knowledge into
practice at research and development
laboratories, and industrial firms. The
movie also illustrates some of the op-
portunities for electronic technicians,

| which include broadcasting, communi-

RADIO & TELEVISION NEWS
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o owt

n3aid for itself severﬁl times
Really indispensable

owned

e everl >

rester 1'V :
ve caves time.

"gpest tuto gperate.

Simple

"Makes lots of money for us
Wonderful instrument."

s
s my Purpo
"%;;:: and depend
2

| % -
B’_{ MODEL 500

DYNA-QUIK

DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER

FASTEST SELLING TUBE TESTER
o BB R One extra tube sale on each of 5 calls a day

7 pays for the Model 500 in 30 days
7- Enthusiastic comments like those above come from
eﬂ:’ Wg’ zf 4 OF ALL servicemen all over the country. Aciual experience shows an

POPULAR TV TUBES — IN SECONDS average of close to 2 additional lube sales per call.
ey e Instead of the “trial and error” method of substitution
Chechs o:uuge TY set In minimum minutes testing, the Dyna-Quik 500 quickly detects weak or

inoperative tubes. Cuts servicing time, saves costly call-backs,
shows each customer the true condition and life expectancy

of the tubes in the set, and makes more on-the-spot tube

sales. Helps keep customer good-will, give a better

service guarantee, and make more profit.

Tests each tube for shorts, grid emission, gos
content, leakege, and dynomic mutvel conductonce.

Ingenious life tesr detects tubes with short
life expectancy.

One switch tests everything. No multiple

switching No roll <harts The B&K Dyna-Quik 500 measures (rue dynamic mutual
. " , conductance. Completely checks tubes with laboratory
Shawt tube condition an “Good-Bad’ scole > 29 o .
o) Bl eales (ormn | (P (Eais s accuracy under actual operating conditions right in the home
hos two highly accurate scales calibroted ...in a maller of seconds. Saves time and work in the shop,
06000 and 0-18.000 micromhos too. Simple to operate. Easily portable $10995
Automatic line compensation is maintcined by o in luggage-type case. Weighs only 12 lbs. NET,
special bridge tho! continvausly monitors
line voltage See Your B&K Distributor or Write for Bulletin No. 500-N
Builtsin 7-pin and %-pin straighteners are mounted -58\‘).’
on the panel b —”#‘,
* NamES OM REQUEST e T .
oo
oy J
Makers of Dyna-Quik, CRT, —
Dyna-Scan and Colibrator
Model 1000 DYNA-SCAN Model 400 CRT Model 750 CALIBRATOR
B ' ] K MA " U F A C'l'll R l “ G C 0 ' Picture ond Pomtern Video Cothode Rejuvenator Tester. Designed to check ond odjust
. . . . Generoter Complete Flying Tests and repairs TV picture  test instruments with loboro-
3726 N. Souihponl Ave. Chuugo 13, Winois Spot Scanner. Net, $199.95  1ubes. Net, $54.95 tory ocCuracy Net, $54.95
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THE B8/6 PROFIT
LINE OF HOME
PLUG-IN-TYPE

“Podable.

BATTERY CHARGERS

NINE PORTABLE PLUG-IN-TYPE MODELS

Jtyﬂ@ﬂ

LUG T
JUST P = (EPTACLE

(lGARHTE llGHTER RECEP 2=

s

MAUSTRATED
o $712 Ve
4 Ay yout

o

ILLUSTRATED
Single ond 6./12 Volt
6 Amp, Unit

truck clamp-type portable
BATTERY CHARGERS

Easily connccted ditectly to slorage battery termi-
nals by means of large botery clips. Espacially
recommended for charging storoge batterics in
trucks, fractors, boa's, and plones.

FOR EVERY HOME USE!

For keeping the storage batlery fully charged right
in the car, truck, boal, or plane! A storage battery
necessity—needed more now than ever before—
makes motor slarting easy!

+ Light in We-ght
+ Porlable
* Rugged

+ Economical

* No Redic interference

g

RUATRATED
Singie ondt 0/ T2 Veut
10 Amp, Unr

® Noireless

Anerican Tewevision 2 Ravio Co.

Luatlity Products Seuce 1957
SAINT PAUL 1, MINNESOTA—U. 5. A,

MANUFACTURERS OF DC-AC INVERTERS, PORTABLE BATTERY CHARGERS,
AT BATTERY ELIMINATORS, AUTCO RADIO VIBRATORS

BUILD 16 RADIO

CIRCU|T5 AT HOME WITH THE NEW
UXE PROGRESSIVE RADIO

A Prochcol

Home Rodio 2295
Course ONLY

FREE:

Set of Tools, Soldering

Iron, Tester, Mcmbersn-p in Ras
Jio-Fv Co n Serve
ice, TV, i i uiz-
Books, FEC Amal!ur License
Training,

c-rcmtn‘.

Pri
Plicrs. Cuuerl, Allgnmcnt Too

The 'Edu-Kit’" ofers you a3 outstanding PRACTI-
CAL HOME RADIO ZOURSE at a rock-bottom Price.
You will learn radlo lheory, cOnstruction and servic-
Inll You will learn to bulhl radios. sol(lcr and wire in
a dios. You wilt
build 16 Heceiver, Transmitter. Code Osclllawr Sig-
nal Tracer and Signal Injector ¢ircults. and learn how
to operate them. Yom will reccive an excellent baek-
ground for TV. In bricf, %(au will recejve a basie edu-
cation in Elcctronics aad Radlo, worth many times the
small price you pay.

You will receive all parts, topls and instructions
necessary to build ls ditterent radio and clectronic
circuits, each guaranteed to operate. Qur kits contain
tubes, tube sockets. variable. elcetroiytie and paper
dicleetri€ condensers, ccsistors. tie strips. colls, hard-
ware, tubing, punched metai chassis. Instruction Man-
uals. ete. In additions. You reccive Printed Circuit ma-
terlals, Including Printed circuit chassis. speclal tube

kets. hardware and instructfons. You also receive
A uscful set of taols. pliers-cutters. an alignment tool,
a Professional_electric soldering iron, and a_self.pow.
ered dynamic Radlo mnd Electronies Tester. The “"Edu.
Kit’" also includes Cede Instructions and the Progres-

s8iveé Code Osciltator, You will #lsc recelve lessons for
!ervitin[! with the Progressive Signal Tracer and the
Pro;!renlw: 8Signal Injector, TV. Radle. HI-Fi and
Quiz_Book Armmieunr Licease Tralning.

Al p"!s. componunts. ctc. of the *'Edu-Kit'* are
1000 unconditionally guarantaed, brand new, care-

fully sclected, tested and matehed. Everything 1s yours
t¢ keep. The complete price of this practieal home
$22.95, Seold

radio and electronicr course 5 only
St.aunltll of 25 Pop-

only by ressive "-Edu-
You v learn to trou. o
ble-shool service ra- | tar Pl.. Waterbury, Conn.,
wrlles I have rep'\lrod
several sets for my

dios. u!|nyz‘ the
sional Signal Tracer. !hc

.rrrkvnds. and made money.
he -~

Signal  Injector
!vn'nmlc

oSt
Our Con <ull at lon So'\-(ce

found vyour ad and

will help vou with any
sent for vour kit.”’

technical prohlems,

ORDER FROM AD—RECEIVE FREE BONUS RESISTOR
& CONDENSER KITS WORTH

497 UNION AVE., DEFT. 62-E, BROOKLYN 11, N. |

o it enclose full payment of $22.95 for “Edu

sent postpaid.

O I will pay postmanu $22.05 plus postage for “Edu-

RIL® sens COD

0 Rush me FREE descriptive lterature concerning
“Edu-1iit."" Also send me FREE valuable Radie, TV

Alllf."':nlure. I

ADDRESS

" Outside U.5 A No €OD
220v_model S23.

. 110v modet $23.95,

it s |

' 2 VOLUMES

SWER RADIO
.QUESTIONS

DIO
SSERVICE LIBRARY

pw~ HERE IS LATE INFORMATION IN A
HANOY FORM FOR TELEVISION ANO RADID
REPAIRMEN, SERVICEMEN AND STUDENTS

5 AUDELS T.V, RADIO
SERVICE LIBRARY-
Highly Endorsed — Over 1500
Pages—1048 I[llustrations &
Diagrams. 1001 Important
Facts & Figures on Modern
Television, Radio, 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 Basic 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, ete. In-
cludes Ultra High Frequency
—Valuable for Quick Ready
Reference and Home Study.

Get this Information
fer Yourself.

7 DAY TEST—PAY ONLY $1 A Month
pusenneennsc MAIL ORDER:--ssssscnesss

AUDEL, Publishers, 49 W.23 St.,N.Y.IO,N.Y.
Mail AUDELS T.V. RADIO SERVICE LIBRARY {2 Volumes) $6
on 7 days free trial. If O, K. | will remit $1 in 7 days and
$1 monthly until $6 is pald. Otherwise | will return them.

Name —

Adoress

o

Employed by _

www americanradiohistorv com

cations, servicing, aviation, guided mis-
siles, and civil defense.

This film is available for free show-
ing at high schools, educational groups,
Boy Scouts, and social service organi-
zations. Running time of the film is
24 minutes.

For information on bookings, con-
tact: Registrar, in care of the school at
350 West Fourth St., New York 17,
N. Y.

CAPACITOR SERVICE KITS

Cornell-Dubilier Electric Corp. has
introduced two service kits for capaci-
tor replacements.

The Kkits are flat, clear plastic,
hinged cover (11" x6%”x17%") cases
that fit into a regular field service bag.
The “Cub” kit is made up of 76 molded
tubular capacitors of assorted retings

| and types most frequently needed on

service calls and bench service. The
“Blue Beaver” kit comprises 22 of the
most widely used electrolytic types.
Each kit also contains a location chart,
ratings, and prices of each capacitor,
and a guide which lists the complete
lines.

These cases are supplied free of
charge with the purchase of a pre-
selected assortment of capacitors. The
service technician pays only for the
capacitors in the kit. The company’s
distributors can furnish additional de-
tailed information, or write direct to
the firm at South Plainfield, New Jer-
sey.

£ 3 ® £
NEW MULLARD TUBE PACKING

Mullard, British electronic tube man-
ufacturer, recently introduced a blue-
plastic pin protector which guards min-
iature tubes against the possibility of
damage in transit.

These protectors fit snugly over the
tube pins, effectively padding them
against any damage which might be
caused during shipment. When the
tubes have been put into use, the pro-
tectors can be fastened to the work-
bench or perhaps a piece of board as a
storage rack, thus preventing the
breakage that often occurs when tubes
roll or are knocked off the table. This
is a convenience which is readily ap-
preciated by the experienced anc ef-
ficient service technician.

For further information, write to the
firm's representative, International
Electronics Corp., 81 Spring Street,
New York 12, N. Y. 30—

RADIO & TELEVISION NEWS
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at home |
Radio-TV
electronics,

TV servicing,
olor TV

SEND FOR THIS EREE

BOOK NOW!

RCA INSTITUTES, INC.

A SERVICE OF RADIO CORPORATION of AMERICA
350 WEST FOURTH STREET, NEW YORK 14, N.Y,

February, 1957

RCA offers you the
finest training

‘The instruction you receive and equipment you
get (and keep) will start you on your way. Pay-
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,

A e ey — e eEn G —— ——— S S — Cmm P S .

RCA Iastitutes, Inc., Home Study N-27.

350 West Fourth Street New York 14, N. Y.
Without obfigotion, send me FREE CATALOG J VETEBANS
on Heme Study Courses in Rodio, Television'
ond Color TV, No salesman will call. KOREAN G.|,
o P.L. 550
Please Print CHECK HERE
Address. {)
City. Zone, State.
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uring TV L.F.

By DONALD QUARANTA
CBS TV Technical Operations Dept.

shown in these two pictures.

of a TV set due to misalignment

of the i.f. strip may not only de-
grade the picture quality of the re-
ceiver but can be the source of other
troubles. Weak sync, poor a.g.c., and
poor blanking many times result from
misalignment of the if. This article
will explain the effect an improper
response curve can have on the pic-
ture and a way of interpreting and
correcting any improper alignment in
the i.f.

Possible i.f. misalignment is a prob-
lem because of the critical design of
this section of the television receiver.
Some television manufacturers use
specially chosen tubes for the if. strip
to obtain optimum picture results. Ac-
tually, the alignment of the if. cir-
cuits of a television receiver deter-
mines, to a great extent, the kind of
performance which the receiver will
give.

When a television receiver becomes
inoperative due to a defective i.f. tube,
the new replacement tube may cause
the picture quality of the receiver to
change. This does not mean that every
time an if. tube is replaced, the re-
ceiver needs alignment. However, over
a period of years, the picture quality
of the receiver may change due to the
replacement of a few i.f. tubes and the
heating of the i.f. circuit components.
The deterioration of the response
curve in the i.[. section due to these
changes can be seen in the workshop
on the sweep scope display.

Variations in the i.f. circuit may oc-

110

CHANGES in the if. response curve

A misodiustied if. strip can lead to the troubles
One indicates loss of
horizontal sync with the resulting tearing, the other
shows picture which is washed out—loss of detail.

roubles

cur to such an extent that it is hard
to say beforehand what form or shape
the if. curve will take with the chang-
ing of if. tubes or circuit components.
These changes can cause among
others: high picture carrier, low pic-
ture carrier, increase of bandwidth,
decrease of bandwidth, and/or tilting
of the response curve. These varia-
tions in the i.f. curve can eventually
result in poor sync or blanking, loss of
high and low frequency detail, or poor
a.g.c. operation.

To help in the interpretation of
these troubles it is important to have
a knowledge of the i.f. response curve
and its effect on the picture. Fig. 1
shows a normal i.f. response curve with
the response down 50% at the picture
carrier frequency—the actual band-
width is determined by the manufac-
turer’'s design. If a test pattern were
being displayed by the picture tube of
a receiver with this response, it would
be interesting to note that it would
show good reproduction of the fine
picture details, good low frequency
performance, and a good contrast
range.

Fine picture detail can be checked
on the test pattern by observing the
lower vertical wedge. A normally
aligned receiver would show distinct
vertical lines far up towards the cen-
ter of the test pattern hefore they he-
gin to blend together. Low frequency
performance of the receiver can be
checked by observing any thick hori-
zontal lines on the test pattern. These
thick lines should be clean cut. Good

www.americanradiohistorv.com

Weak pictures, loss of detail, smearing,

and poor a.g.c. action are often due to

poor Lf. curve. Here is possible cure.

contrast affords many shades of bright-
ness ranging from white, through
grey, to black. By proper adjustment
of the brightness and contrast controls
the test pattern should show these
distinct and different shades.

If the picture carrier were located
at 10% of the response curve height,
the low frequency response would be
reduced and this effect would show up
in the receiver as poor blanking, weak
sync, and poor a.g.c. operation. It is
important to know that major picture
components and the blanking and sync
pulses represent relatively low fre-
quencies. On a test pattern this con-
dition would show up readily as weak
horizontal wedges and smears on any
dark lettering or large picture areas.

If the picture carrier were up at
90% of the response curve, the low
frequency picture signals would be
strong but the high frequencies would
be lost and the result would probably
be poor pictur= definition. On a test
pattern this would be clearly indicated
by the blending together of the verti-
cal wedges at a relatively low fre-
guency and the loss of definiticn in
small picture areas.

I.LF. Tests

The frequencies to which the if.
transformers and traps are tuned in
different TV receivers are not the
same, therefore it is necessary that
the service technician obtain complete
service data before attempting i.f.
alignment or tests. Also, the proce-
dures to use for different sets vary in
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some respects, such as the amount of
grid bias to apply or the method of
peaking the i.f. coils, etc. For this rea-
son, the information to be given in
this article concerns a basic procedure
rather than a specific method. How-
ever, as an example, one definite pro-
cedure is included for checking a stag-
ger-tuned i.f. strip.

TV manufacturers often recommend
use of a particular pad or network
when aligning their sets. Valuable time
can be lost in making up these special
“heads” or detector pads, particularly
if the service technician only wants to
check the i.f. strip. The quick and ac-
curate method of checking if. strips
described here is the result of actual
experience in servicing receivers.

The basic test equipment needed to
check the if. strips of most TV re-
ceivers includes:

1. A sweep generator covering TV
intermediate frequencies. The exact
frequency setting should be deter-
mined by the use of external or built-
in markers. The flatness of the sweep
generator output should be checked
before making any adjustments of the
i.f. response curve. A simple detector
which can be used for checking the
flatness of the generator output is
shown in Fig. 2. The output of the
sweep generator should be flat for at
least 10 mec.

2. An oscilloscope with good low
frequency response. The vertical input
should be calibrated to 3 volts peak-
to-peak.

3. An accurately calibrated signal
generator to cover the intermediate
frequency range.

4. A low impedance bias box for
different bias levels (0-6 volt) to be
applied to the a.g.c. bus. If the receiv-
er has keyed a.g.c., it is best to re-
move the keyer tube before aligning
the i.f. strip. The low impedance sup-
ply is necessary to prevent any of the
receiver bias from developing. A cir-
cuit for a low impedance bias supply
for this purpose is shown in Fig. 3.

5. A “spray shield,” as shown in Fig.
4, for feeding the sweep signal into
the mixer stage of any receiver. This
signal injection device is capacitive
and looks into the complete i.f. strip,
from the mixer output to the detector
load. This special piece of test equip-
ment is not only simple in structure
and easy to make, but it has proven
satisfactory in servicing most receiv-
ers. Using it is better than coupling
the signal into the regular mixer tube
shield. The latter method gives erro-
neous responses because the sweep
signal is not evenly distributed onto
the tube elements of the mixer and
the final response shows either a tilt
or an incorrect carrier position.

This “spray shield” should match
the output impedance of the sweep
generator. If the sweep generator has
a 75-ohm output impedance, the shield
should be terminated in this value.
This is accomplished by connecting
four resistors in parallel across the
two parts of the shield to give a com-
bined resistance of 75 ohms. In this
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case, four 300-ohm resistors are used.

The *“hot” generator lead is con-
nected to the upper part of the shield;
the bottom portion accepts the ground
lead of the generator. For even dis-
tribution of the sweep signal, it is best
to use as round a shield as possible
and to position each resistor at equal
distances around the shield.

Now, let’'s examine a typical stag-
ger-tuned if. strip. On the schematic
diagram of such a circuit, Fig. 5, the
mixer tube is not shown but it is a
6AT8. The second detector load re-
sistor is R..

Connect the sweep generator output
to the “spray shield” and slip the lat-
ter over the mixer tube. Next, con-
nect the scope lead through a 27,000
ohm isolation resistor to the top of
the detector load resistor. For this
particular circuit, insert a —3 volt
bias at the top of C. and to the tuner
a.g.c. terminal.

Turn on the receiver under test,
tune it to an unused channel, and ad-
just the sweep generator to produce
a 3 volt peak-to-peak signal on the
scope. After the i.f. response curve is
observed on the scope, inject the sig-
nal generator signal by placing its out-
put lead near the if. circuitry. If the
response curve shows that the picture
carrier (45.75 me.) is too low and the
original trouble with the receiver was
that it had weak sync, the trouble
could be this low carrier. As a quick
corrective step touch up coil T. (45.7
mc.) to raise the carrier side of the
response and then straighten it out
with Ts which affects the tilt.

If the response curve shows that
the carrier is up too high, it would be
necessary to adjust T: (45.7 mc.} to
lower the carrier response at the car-
rier frequency.

It is not necessary to completely
align the i.f. section if only the carrier
side of the response curve is wrong.
Complete realignment is needed only
when the picture quality is exception-
ally poor.

Even in cases when the picture qual-
ity on a receiver is very poor and the
technician may feel that complete re-
alignment is necessary, it is advisable
to try the method outlined here first.
A simple touchup of the response curve
can save lots of valuable time and the
results may be very effective. How-
ever, if a complete realignment is nec-

45.75-§-50%

/

47.25 41.25

Fig. 1. Normal picture i.f. response curve
showing the picture carrier at 50% of the
peak amplitude. If this carrier is higher
or lower on the curve. the picture suffers.
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Fig. 2, The circuit shown here is a detecto?
which may be used to check the flatness ol
the output of a sweep irequency generator.
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Fig. 3. This low impedance bias supply is
useful for supplying the proper a.g.c. bias
voltage lo the i.f. and tuner circuits dus-
ing alignment with the a.g.c. disconnected.

fs—— TuBE SHiELD

CUT 4 FROM BOTTOM

INPUT FROM
SiGNaL

GENERATOR 4-3000a dw

RESISTORS SOLOERED
BETWEEN EACH
PART Of SHIELD

Fig. 4. This modified tube shield fits
over the tuner mixer tube and is used
as feed.in point for the sweep signal

essary, be certain to refer to the serv-
ice data for the receiver under repair
to obtain the correct bias and frequen-

cies. —{30-

Fig. 5. Schematic diagram of the picture i.f. circuits of @ CBS-Columbia TV set.
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Within the Industry
(Continued from page 28)

ber of the board of directors of Kay
Lab. . . . EVERETT S. LEE, well-known
engineer and past president of the
American Institute of Electrical Engi-
neers, recently retired after more than
40 years with the Gemneral Electric
Company . . . The Ramo-Wooldridge
Corp. has announced the election of
ROBERT J. HIGHT as treasurer .. . AlL.
LAN EASTON has been appointed vice-
president and sales manager of General
Transistor Corp. . . . HENRY F. AR-
GENTO has been appointed vice-presi-
dent. commercial sales, for Raytheon
Manufacturing Company. He was vice-
president and general manager of the
firm's former television and radio op-
erations in Chicago . . . The National
Company has named PHILIP R. HEATH,
recently retired Lt. Commander in the
U. S. Navy, to the new post of field
service supervisor. He will make his
headquarters in Nagoya, Japan . . .
HARRY G. McKENZIE has been named
general sales manager of the Gray Re-
search and Development Company, Inc.
He was formerly with the Rudolph
Wurlitzer Co. . . . DR. JOHN T. HEN-
DERSON has been elected president of
the Institute of Radio Engineers for
15657. He is principal research officer
of the National Research Council. Ot-
tawa, Canada. YASUJIRO NIWA, presi-
dent of Tokyo Electrical Engineering
College, Tokyo, Japan, is the new IRE
vice-president. Elected as directors for
the 1957-58 terms are: D. E. NOBEL,
vice-president in charge of the Com-
munications and Electronics Div. of
Motorola, Inc., Chicago, Ill.,, and SAM-
UEL SEELY, professor and head of the
Department of Electrical Engineering
at Case Institute of Technology, Cleve-
land, Ohio.
J. P. ARNDT, JR. has been appcinted
assistant to the vice-president and
general sales man-
ager of Brush Elec-
tronics Co., division
of Clevite Corp.,
Cleveland, Ohio.
He joined the
company in 1935 as
a patent engineer.

came manager of
the Patent Department, manager
the Crystal Measurements Depart-
ment, and Crystal Sales manager.

In his new post, he will concentrate
his activities on product planning and
development.

* ¥ E3
DONALD B. HARRIS, manager of elec-
tron tube research at General Klec-
tric’s Microwave Lab. in Palo Alto,
Calif., has been elected chairman of
the 1957 Western Electronic Show
and Convention.

Vice-chairman in charge of exhibit
operations for the show is Norman H.
Moore, vice-president of Littor Indus-
tries and managing director of that
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company’s electron tube division in
San Carlos, Calif.

B. M. Oliver, director of rescarch
and development at Hewlett-Packard
Co. in Palo Alto, has been named vice-
chairman in charge of convention ac-
tivities, and H. Myrl Stearns. vice-
president and general manager of
Varian Assoc. in Palo Alto, was clect-
cd secretary-treasurer.

The four additional convention di-
rectors are Bruce S. Angwin of the
General Electric Tube Div, E. P.
Gertsch of Gertsch Products, Inc.,, C.
Frederick Wolcott of Gilfillan Broth-
ers, Inc.,, and Gramer Yarbrough of
the Elgin Electronics Division.

* * *

DOUGLAS F. HUDSON has been ap-
pointed to the position of president of
Permo, Incorpo-
rated, Chicago, Iii.,
manufacturer of
the ‘‘Fidelitone”
line of phonograph
needles and acces-
sories.

During his ten
years of association
with the organiza-
tion, he has served as division mana-
ger, manager of industrial sales, and
most recently as vice-president and
director.

Mr. Hudson attended college at
U.C.L.A. "and prior to his employment
with the company served in the U. S.
Navy as Lieutenant, Senior Grade.

X ®* ¥

)

SYLVANIA ELECTRIC PRODUCTS INC.
announced plans for a multi-million-
dollar research and development center
in Amherst, N. Y., for the company’s
Electronic Systems Division ., . . CBS-
HYTRON, tube manufacturing division
of the COLUMBIA BROADCASTING SYS-
TEM, INC., has opened a new sales of-
fice and warehouse in Seattle, Wash-
ington. The new facility is located at
102 West Roy Street . NEWARK
ELECTRIC CO. announced plans to con-
struct a new 35,000 square-foot build-
ing in Inglewood, Calif, to house its
West Coast headquarters. It will be
located at Rosewood and Century
Blvds.,, and occupancy is planned for
early fall . . . A branch communica-
tions laboratory of FEDERAL TELECOM-
MUNICATION LABORATORIES has been
cstablished at 809 San Antonio Road,
Palo Alto, Calif. . . . A $250,000 expan-
sion program has been announced by
KAY LAB. Completion of this addition
to the present plant is scheduled for
late spring . . . Construction has begun
on an addition to the assembly plant
of SERVO CORPORATION OF AMERICA,
New Hyde Park, L. I, N. Y. . . . SYL-
VANIA ELECTRIC PRODUCTS INC. will
construct a 50.000-square-foot addition
to the Electronics Division headquar-
ters plant in Woburn, Mass. Comple-
tion is scheduled for July, 1957 . . .
MICROTRAN COMPANY, INC. has moved
to its new plant at 145 E. Mineola Ave.,
Valley Stream, N. Y. .. . A new elec-
tronic research and development build-
ing, containing 40,000 square feet, will
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be constructed by HOFFMAN LABORA-
TORIES, INC. in the 3700 block on South
Grand Ave., Los Angeles, Calif. Ground
is also being broken for a new admin-
istrative building immediately adjacent
to the present facilities . . . TRIPLETT
ELECTRICAL INSTRUMENT COMPANY
of Bluffton, Ohio, is planning to con-
struct a 10,000-square-foot plant in
Oceanside. Calif. . . . KOESSLER SALES
COMPANY, and its division, KOESSLER
INDUSTRIONICS, recently announced
the purchase of a building at 818 North
Fairfax Avenue, Los Angeles, Calif.
The new housing includes larger offices
and demonstration room, more ware-
house facilities, and 3000-square-feet of
parking. The move into the new quar-
ters was effective October 15, 1956.
& £ &

RETMA will consolidate and move its
Washington headquarters’ operations
about February 1, 1957.

The trade group will occupy what
will be known as the “RETMA Build-
ing” at 1721 De Sales Street in
Northwest Washington, D. C. Original
plans, approved by the Board of Di-
rectors, calls for the transfer of the
RETMA Engincering Dept.,, now in
New York City, to the new consoli-
dated offices. However, this move is
deferred for the time heing.

The building is a four-story struc-
ture and is being remodeled and mod-
ernized to the organization’s specifi-
cations. A large conference room will
be available for committee meetings,
and it is felt that a single duplicating
and mailing unit will result in sub-
stantial economies and greater effi-
ciency.

* * *

ETA KAPPA NU ASSOCIATION, national
electrical engineering honor society,
has named Dr. Jordan J. Baruch as
the Most Outstanding Young Elec-
trical Engineer of 1956.

Dr. Baruch is a 1948 graduate of
Massachusetts Institute of Technology
and is now vice-president and director
of New Products Development of Bolt,
Beranek and Newman, Inc.,, Cam-
bridge, Mass.

Robert B. Seidel, president of Aufo-
matic Temperature Control
Philadelphia, Pa., and a 1948 graduate
of Cornell University, was chosen to
receive the honorable mention this
year.

* * &*
JOHN J. BURKE, formerly head of the
guidance and electronics divisions of
the US. Govern-
ment’s Jet Propul-
sion Laboratory,
has heen elected
vice-president in
charge of engincer-
ing of Hallamore
Electronics Com-
pany, Anaheim, Cal.

He has been with
the Jet Propulsion Laboratory since
1948 and had a major role in that unit’s
development of the U. S. Army’s “Cor-
poral’” missile, the country's first guid-
ed ballistic-missile to be placed in pro-

duction. 30
113

www americanradiohistorvy com

Co. of |

.

BUILD THE BEST-

knight-
Kits

knight=-kiis

knight-kits

knight-kits

WHEN YOU BUILD A KNIGHT-KIT

YOU BUILD THE BEST

For a Complete Selection of

Famous knight-kits

SEE PAGES 117-123



www.americanradiohistory.com
www.americanradiohistory.com

Take the advice of experts:

Do a Better Service
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. spray high voltage connections to

prevent corona, and arcing caused
by moisture.

. spray bell part of picture tube to
repel dust and arcing.

.. Spray antennae to prevent rust,
corrosion, pitling, signal loss.

... insulate and moisture proof lead-
in connections.

[ ]
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Behind the Giant Brairs
(Continued from page 71)

business such a short time ago. Every
computer research center in the coun-
try is straining at the seams, and
every engineering staff is heavily over-
burdened. Computer engineers and ex-
perienced computer programmers have,
within the last two years, discovered
that they can practically write their
own tickets.

Computer research has borrowed
heavily from every known science and
technology, and has managed to solve
many of the most pressing problems.
Frequently, however, each solved
problem turns, hydra-like, into & hun-
dred more questions. The name =mush-
rooming technology is apt: computer
research has frequently tried to grow
in all directions simultaneously.

Industry and business now have
heavy investments in the development
of newer and more capable electronic
tools, and our economy is gradually ac-
customing itself to depending on them
more and more. Properly used, they
can make life simpler and easier for all
of us—and more rewarding, too, as the
time-consuming and deadly dull repeti-
tive tasks which are part of so much of
our commercial and industrial effort
are given over to the machines. Their
growth was inevitable, because there
were too many jobs to be done, and too
few manhours to do them in; without
manpower, we must inevitably fall
back on the machine. And whether for
better or for worse, automatic con-
trols and electronic computers are
with us to stay.

RETURNS VIA HAM RADIO

ADIO amateurs throughout New York

State combined forces election night

in a unique demonstration of the hams’

ability to gather detailed information

from a large area and forward it swiftly
and accurately to its destination,

Participating in the demonstration
were members of the N, Y. State Civil
Defense Command Nets, N.Y.C. RACES
group, Amateur Radio Teletype Society,
other cooperating hams. Election re-
turns were gathered by counties and
then transmitted via 80 meter c.w. and
75 meter phone to Civil Defense llead-
quarters. From this point, the reports
were put on a high-speed 2.-meter radio
teletype printer circuit which termi-
nated in Studio € of Siations WNYC
and WNYC-FM.

Participating in the demonstration
were Robert Link, W2VKF, RACES su-
pervisor; Leonard Nachemov, W2DUP,
asst. supervisor, RACES; Clay Cool,
W2ZBZ, ARTS who set up and main-
tained the equipment; Tony Landry,
W2IRT, who supplied the teletype and
converter at WNYC; David Penner,
K2JVB; and Dick Daynard, K21AD—
all at the station. Vincent T. Kenny,
W2BGO, state radio officer, and Wil-
liam Knott, W2QGH, Westchester radio
officer who supplied the radio teletype
at the state control, held down the state
headquarters post. Forty-two other hams
throughout the state also contrikuted
their time and gear to this project.

=
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silicone rubber that
cures at rocm temperature, en-
gineers at Northrop Aircraft, Inc,
have develeped a quick, easy, and al-
most foolproof guarantee of top per-
formance for vital high impedance cir-
cuits in the Snark guided missile, the
F-89 interceptor, and other projects.
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provides a protective coating for vital circuits.

coated with Silastic RTV, the room
temperature curing silicone rubber
developed by Dow Corning Corp. Ac-
cording to Northrop designers a single
coating of the silicone rubber cushions
vibration, provides moisture resist-
ance, improves surface resistivity of
the panels, and protects the assemblies
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rubber to expose the unit. Slit is then

designed to record or transmit infor-
patched with the same rubber. -30—

mation during flight, the panels are

1 Among the electronic components which Northrop Aircrait protects with the new
silicone rubber are these junction boxes, shown here before and after the potting.

The siliccne rubber material is applied with an cir-pressure gqun to many electrical
components of the Snark missile. Here is a filter assembly during and after poiting.
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FEATURING PHANTASTRON
LINEAR SWEEP CIRCNIT

Model F-123

night-kits!

LATEST DESIGN EASIEST TO ASSEMBLE

Ly

MONEY-BACK GUARANTEE: KNIGHT-KITS FULLY MEET
PUBLISHED SPECIFICATIONS, OR WE REFUND YOUR MOMEY.

knight-Kkit LOW-COST GENERAL-PURPOSE 5 OSCILLOSCOPE XIT

RSEar Fid Feature “or Feature the World's Best Oscilloscope Value

This new oscilloscop= delivers performar.ce equal to wired urits costicg several
$ 50 times more and defies comparison with any other 'scope kit at anywhere nezr
its price. It’s the ideal choice for radio and TV servicing, audio work and
hundreds of otter applications—meets 907, of all *scope requirements. Here
are some of the Jeatures that make this kit a standout in its class: Phantcetran
Swecp Circuit—versions of this circuit are used in $1,000 ’'scopes; provides high linearity of
sweep from 15 to 150,000 cps. Regulated Ca.ibration Voltage—fully regulated square wave
calitrating voltage is injected into s.gnal circuit by spring return switch. 25 Millivolts Per I'ne}
Sensitivity—three times the sensitivity of other ’scope kits in its price class. Retrace Blakirg
—found only in hizk-priced ’scopes. Vertical Amplifier—{requency respons2 £3db from & cps
to 1.5 me (+6db tc 2.5 mc). Inout controls are frequency-compensated. Rise time, .25 micr)-
seconds. Impedance, 3.3 meg. and 45 mmfd. Includes positive and negative internal sync.
Ontstanding construction feat ires: CRT provected by heavy rubber ring; sturdy steel caze
witk disappearing handle. For easy assembly: pre-cut color-coded wire; resistors carded arc
keyed to match imstructions; printed circuit: laced wiring harness; “Step-and-Chek’" coa-
st-uction manual with wall-siz> picture diagrams. Supplied with all tubes mcluding CRT, ell
perts, graph screen, wire, solder. Sige, 914 x 1334 x 173, ". Shpg. wt., 26 lbs.
Model F-146. Comglete 5" Oscilloscope Kit. Net only
F-148. RF Demodulator Probe Kit. Net.
F-147. Low Capacity Probe Kit. Net. . . .

knight-kit TV-FM SWEEP GENERATOR KIT

Guaronteed Linearity - Fool-proof Calibration - Wide-Range - Electronic Blarking

All-new: precision-d=signed for lab use, TV and FM servicing, production line test-
ing. Covers 300 kc te 250 mc contim:ous on 4 bands (all fundamentals). Cente- fre
quencies of VHF TV channels appear on scales. Exclusive ENIGHT-KIT sw~eep
circuit assures perfeet linearity—RF sweep output in excess of 0.15 volts, fat u ithie
I db, is available on all bands. Sweep width continuously variasle, 0-13 mec. Duwal
crystal marker oscillator and input for variable marker (RF Signal Generator on
next page is ideal). Phas= control provides blanking shift, 0 to 180°. Step-tyre and
continuous output eontrols; separate marker amplitude control. Filter conn=ctad
to 0-50 mc output jack provides 20 db attenuation of frequencies above 50 ric t>
assure pure, fundarental output. Sweep voltage for 'scopes onm front panel. Prc-
fessional-looking blue-finish steel case with gray panel. Has "disappearing’ hand €.
814 x 12 x 714", Wita all parts, tubes, test cable, solder and multi-color pre-cut wi-e.

$ 75 Less crystal. Shpg. at., 1314 lbs. %
PAYMENT TERMS 4 Model F-123. TV-FM Sw=ep Generator Kit. Net only %Al

P-286. 4.5 mc Crystal (.C05%). Net . . O 1 ...$4.3)
P-143. 5.0 mc Crystal (.C2%). Net.
P-145. 10.7 mc Crystal (.02%). Net

ALLIED RADIO
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ALLIED'S own knight-kits... better by far

knight-kit 5" ALL.PURPOSE WIDE-BAND OSCILLOSCOPE KIT
2 Printed Circuit Boards e 5 Mc Width for Color TV

Model F-144
\dee-band, 5° Oscilloscope; equals or betters the performance of commercially-
00 wired ’scopes costing several times the price. Two printed circujt boards and

$ laced wiring harness assure wiring accuracy and reguce assembly time. Ideal
for lab use, color TV servicing and high frequency applications. Provides

unusually wide sweep range—from 15 to 600,000 cps. Locks in at frequencies as
high as 9 mec. Vertical response, 5 cycles to 5 mc. Response, down only 1 db at 3.58 mec color
burst frequency; down only 3 db at & mc. High vertical sensitivity of 25 mv /inch. Input capacity
20 mmf and 3.5 megs. Outstanding features: cathode-follower vertical and horizontal inputs;
2nd anode provides 1400 volts high-intensity trace; push-pull vertical and horizontal amplifiers;
positive and‘ negative)ockil}g; faithful square wave response; frequency-compensated attenu-
ator; Z-axig input for intensity modulation; one volt P-P calibrating voltage; astigmatism con-
trol; blanking circuit to eliminate retrace lines; DC positioning control. gomplete with CRT,
all tubes and parts. Handsome, professional, blue-finished steel case with *‘disappearing”

Ready to build. Shpg. wt., 5 lbs.

NEW knight-kit
VOLTAGE CALIBRATOR KIT

Model 5] 2 75

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 DC scopes. Portable case, 735 x 514 x 4%%”".

Model £-136. Voliage Calibrator Kit. Net .

$12.75

Model F-135

knight-kit s2650

VISUAL-AURAL SIGNAL TRACER KIT

A remarkable value 1n 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. Identifies and isolates
“dead” stages. Features: usable gain
of 91,000: "“magic eve” 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 RF or
audio tracing. Provides noise test;
built-in watt meter calibrated {rom
25 to 1000 watts; provision for exter-
nal scope or VTVM. Blue-finish steel
case. Shpg. wt., 13 lbs.

Model F-135. Signal Tracer
Kit. Net only C....$26.50

knight-kit s3795

6-12 VOLT BATTERY ELIMINATOR KIT

A valuable new unmt for servicing
auto radios, mobile gear, etc. Delivers
continuously variable filtered DC
output from O to 15 volts. Provides
DC output at 0-8 volts or 0-15 volts.
Continuous current rating: 12.5 amps
at 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 12!'4 x
7% ". Shpg. wt., 20 lbs.

Model F-129. Power Supply

Kit. Netonly. ...... pp . $37-95

handles. 144 x 9% x 16”. Shpg. wt., 40 lbs.

Mode! F-144. Wide-Band 5” Oscilloscope Kit. Net only
F-148. Demodulator Probe. Net. $3.45.

Model F-145

19

wired instrument. Ideal
ment of RF and IF stages inradio
. and TV sets, and for trouble-
shooting audio equipment. Delivers output on fundamentals from
160 kc all the way out to 110" mc; useful harmonics to 220 me. Has
built-in 400-cycle sine-wave audio oscillator for modulating RF;
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 volts.
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 5°. Shpg. wt., 10 lbs.

Model F-145. RF Signal Generator Kit. Net only

..$69.00

F-147. Low Capacity Probe. 12 mmf. Net. .. $3.45

knight-kit LOW COST

RF SIGNAL GENERATOR KIT

Build this wide-
range extremely
stable RF signal
generator and save
two-thirds the cost
of a comparable

li:',or align-

. $19.75

knight-kit
AUDIO GENERATOR KIT
Modef F-137 An ideal audio fre-

quency source for
$ 50 checking audijo eir-
3 7 cuits and speaker re-
sponse. Covers: 20

cps to 1 me in 5 ranges. Output voltage: 10 volts into 600
ahms impedance. Offers the flat response of a lab standa-d—
+1 db to 1 meg. Generator imp., 600 ohms. Less than
.25%, 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.

Mode! F-137. Audio Generator Kit. Net only. .. 537-50
knight-kit RESISTANCE SUBSTITUTION BOX KIT

Model
F-139

5595

Simplifies determination of resistor
values needed in a circuit. 36 st&nd-
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, Extra switch wafer serves as
tie points,eliminating buss bar.5x3x2". Com-
plete with test leads and clips. 2 lbs.

Model F-139. Resis. Sub. Box Kit. Net.$5.95

knight-kit CAPACITANCE SUBSTITUTION BOX KiT

Modei
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., £20%.
Values are 600 volts, except .15 and
.22 which are 400 volt. 18-position

switch selects all values quickly and eas:ly.
In bakelite case, 5 x 3 x 2". Complete with all
SEeomy parts, test leads and clips. 2 lbs.

Modei F-138. Cap. Sub. Box Kit. Net .. $5.95

QUALITY ELECTRONIC TEST EQUIPMENT IN MONEY-SAVING KIT FORM
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...etusiest to

Modet F-128 sl 695
knight=-kit
1000 OHMS/VOLT VOM KIT

Exceptional accuracy and versa-
tility at amazing low cost. Ideal
for service shop, lab and Amateur
use. Uses 415° meter (4CO micro-
amp movement) with separate
scares for AC voliage and current,
DC voltage and current. decibels
and resistance. 38 ranges include:
AC, DC and output volis, 0-1-5-
10-50-100-500-5000 (1002 ohms/
volt sensitivity); Resistance, 0-
1000-100,600 chms 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 /9, pre-
cision resistors. 3-position func-
tiord switch and 12-position range
switch. Complete kit with bake-
lite case, (6% x 54 x 333 "), bat-
tery, pre-cut wire, solder and test
leads. Shpg. wt., 215 lbs.

Mode! F-128, 1.000 ohms /
volt VOM Kit. Net only $16.95

e

Model F-140 s

ISR L

20,000 OHMS/VOLT VOM KIT

Qutstanding quality and perform-
ance at extremely low cost. Fea-
tures 32 ranges; full vision 414"
meter; accuracy +2% of full
scale; 50 microampere sensitivity
for 20,000 ohms /volt input resist-
ance on DC; front panel “‘zero
adjust’ Single switch selects
function and range. Range: AC,
DC and output volts, 0-2.5, 10-
50-250-1000-5000; Resistance, 0-
2000-200,000 ohms and 0-20 meg.;
DC ma. 0-.1-10-100; DC amps,
0-1-10; Decibels, —30 to +63 in
6 ranges. Uses precision 1%, mul-
tipliers. Moisture-resistant film-
type resistors. Complete kit with
bakelite case (635 x 514 x 33;7),
batteries, pre-cut wire, solder and
test leads. Shpg. wt., 5 lbs.

Maﬁl F-140. 20,000 ohms/volt
v Kit.
Net only 600000000 529-50

knight-kit RESISTOR-
CAPACITOR TESTER KIT

Model F-124 Afoasures capacitance

so and resistance by ac-
5] 9 curate bridge method:

checks for opens and
ahorts in paper, mica

build . . .you get

and ceraniic capacitors; shows
power factor of electrolytics.
Large dial shows capacitance and
resistance at a glance; bkalanced-bridge circuit with ‘‘magic eye’’ null
indicator measures power factor from 0-507;. Tests capacitors with
rated voltages applied. & 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 ohms 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. 519 50

Modei F-124. Resistor-Capacitor Tester Kit. Net only
NEW xnight-kit 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-
ductionofseleniumrectifiers; usefulforcontinuity
and short checks. Easy-to-read meter. Features:
spring-return leakage gain switch; calibration
conirol; separate sockets for PNP and NPN
transistors. Headphones or signal tracer may be
used with checker for noise measurements. Case,
5x 3 x 2". With 2214 volt battery. 214 Ibs.

Mode! F-149. Transistor Checker Kit. Net 58.50

EASY PAYMENT TERMS: tf your totel KNIGHT-XIT order
is over $45, take odvantage of our liberal Time Payment Plan
—only 107, down. Write for application blank.

ALL PRICES NET F.O.B. CHICAGO

more ...YOU SAVE MORE

knight-kit YIVM KIT
with: Printed Circvit Boord

Model F-125 An extremely stable,

9 and highly accurate

$ VTVM. Greatly sim-

plified wiring—entire

chassis is 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 most accurate readmfs.

Also measures peak-to-peak for

FM and TV work. Ranges: AC

P-F volts, 0-4-14-40-140-400-1400-4000; AC rms volts and

DC volts, 0-1.5-5-15-50-150-500-1500; resistance, 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 1%, precision resistors. Balanced-bridge cir-

cuit. 415" meter, 200 microamp movement. Polarity revers-
ing switch. Input res., 11 megs. Shpg. wt., 6 lbs.

Model F-125 Printed Circuit VTVM 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

knight-kit LOW-COST TUBE TESTER KIT

Model F-143
7 5 Offers high accuracy, top versatility and convenience

s at lowest cost. Tests 4, 5, 6 and 7-pin large, regular
and miniature types, octals, loctals, 9-pin miniatures

and pilot lamps. Features test for new 600 ma series

string tubes. Tests for open, short, leakage, heater continuity and
quality {(by amount of cathode emission). 413" square meter with
clear “GOOD-?-REPLACE” scale. With line-voltage indicator and
line-adjust control. 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, 10-lever
function switch. Entire switch assembly is installed as a single unit—
saves time and greatly simplifies construction. Illuminated rofl chart
lists over 600 tube types. Shpg. wt., 14 lbs.

Medel F-143. Counter Model Tube Tester Kit. Net only 529-75
Model 7-142. Portable Model Tube Tester Kit. Net only.. . $34.75
F-141. TV Picture Tube Adapter for above. Net only .$3.75

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 "megic eye” instantly
shows opens and shorts {not leakage). Tests
opens and shorts on ony capacitor of 20 mmf
or greater capacity, even if it is in parallel
with a resistance as low as 50 ohms. Tests for
shorts may be made on any capacitor even
when it is shunted by as low as 20 ohms.
Blue-finish steel case, 7% x 5% x S”. With
tvbes, all parts, wire and solder. Easy to
assemble. Shpg. wi., 5 1bs.

Model F-119. Cop. Checker Kit. . . 312.50

order from ALLIED RADIO 100 N WESTERN AVE., CHICAGO 80, ILL. ?

February, 1957
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ALLIED'’'S own MONEY-SAVING knight-kits

FAMOUS knight-kits FOR HOBBYISTS & EXPERIMENTERS. .. FASCINATING, INSTRUCTIVE...

knight-kit
"'SPACE SPANNER”
BAND SWITCHING

RECEIVER KIT

Model sl 59 5
5-243
Thrilling Short Wave and Broadcast

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 highly 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, 35W4
rectifier. Six controls: Bandspread; Main Tuning; Antenna Trimmer;
Bandswitch; Regeneration; Audio Gain. Includes tubes and all parts.
7 x 10} x 6°. Shpg. wt. 414 lbs.

Model $-243. “‘Space Spanner”’ Receiver Kit. Net only
§-247. Matching Cabinet for above. 2 lbs. Net

. $15.95

...$2.90

1 i |
': ; |
@ -= |

i . . .
upmll" o o .
Model 5-295 $I 475 =

NEW knight-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 Ramote
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 amplifier; each unit has 4" PM dynamic s er.
Complete with Antique White cabinets (43§ x 614 x 433"),
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..$14.75

Model $-740 51175
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 PM 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-
spread, Antenna Tuning. Off-On-Regeneration,

ith all parts and tubes (less extra coils and
headset). AC or DC. Shpg. wt., 5 lbs,

Model S-740. “"Ocean Hopper” Kit. . . ., $"-75
EXTRA PLUG-IN COILS
5-741. Long Wave, 155-470 ke. Net. .. ... 79¢

5-742. Short Wave, 1.65-470 kc.

R Model 5.735 51725

"RANGER II” SUPERHET RADIO KIT

Thousands have built and enjoyed the
“*Ranger” Broadcast Band Receiver. Care-
fully engineered for easy construction and
gowerfu , sensitive performance. Latest

uperhet 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
guality from Alnico V PM dynamic speaker.

upplied with following tubes: 12SA7GT con-
verter; 12SK7GT IF amp.; 12SQ7GT det.-
AVC-audio; 50L6GT audio output; 35Z25GT
rect. Complete with handsome brown plastic
cabinet (6 x 9 x 5) tubes, speaker, all parts,
and instruction manual. AC or DC operation.

knight-kit e .5:730 51995

3-WAY PORTABLE RADIO KIT

A low-cost portable radio coverirg the
full standard broadcast band from 535
ke to 1650 kc. Delivers excellent receﬁ_-
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 followmﬁ tubes: 1R5 con-
verter; 1U4 IF amplifier; 1U5 detector-
AVC-audio; 3V4 audio output. Complete
with attractive portable case (756 x 10 x
514", tubes, speaker, all parts and in-
struction manual, Shpg. wt., 6 lbs.
Model 5-730, 3-Way Portable

5.743. Short Wave, 2.9-7.3 mc. [ Net Shpg. wt., 8 Ibs.

$.745. Short Wave, 7-17.5 mc. each... .. 65¢
$-744. Short Wave, 15.5-35 mc.

knight=-kit LOW COST PHONO
AMPLIFIER KIT

Model S.790 1t’s easy to build this
fine-performing, low-
cost compact phono
amplifier. Ideal for use

@ g%
in a portable phono-
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 output with less than .25 volt input.
Includes efficient 1one coatrol; has AC outlet, controlled from ampli-
fier switch. Complete with tubes and all parts. Sizeonly 414 x7x4"—
fits into almoat any portable phono case. Shpg. wt., 3 lbs.

Model 5-790. Phono Amplifier Kit. Netonly..............., 58.95

Model 5-735. “Ranger II'" Superhet
Radio Kit. Net only.............. $17.25

Radio Kit (less batteries). Net. $19.95
J-651. Battery Kit for above. . ... $2.50

FAMOUS knight-kit
CRYSTAL SET KIT

Model 5-261

Thousands of beginners have s ]5

started in radio and electronics

by building the KNIGHT-KIT

crystal set. This feature-packed set delivers

loud, clear reception of local broadcast stations.
ermanium crystal diode detector assures

gi sensitivity and simple operation—no crystal adjustment re-

quired. “Hi-Q" coil boosts sensitivity. Ball-bearing variable capacitor

for easy tuning. With all parts and simple-to-follow instructions.

Shpg. wt., 1 1b.

Model 5-261. Crystal Set Kit. Net only.................... $2.15

5.267. Accessory Kit, 2000-chm headphones and all parts
for outdoor antenna . . ... . .......... ..

A
hi

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 knight-kit
ELECTRONIC PHOTOFLASH KIT

New feature-
Model $-244 1, )ed photoflash

it—designed f
$2850 ttl)p 332 i!;ey dgl:
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 Aashes at less than l4¢ each! 1/700-second flash
freezes the fastest action. Has 50 watti-second output.
Provides light approximating daylight in spectral quality;
permits fhe 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
[.whoto supply dealer) and either battery or AC supply
isted below. Comnlete outfit with battery weighs only 34
lbs. Kit includes
instructions. Shpg. wt., 3 lbs.
Model 5-244. Electronic Photoflash Kit. Net. .. $28-s°
5-246. AC Power Supply Kit. Easy to assemble. .. .$3.75
J-526. Battery for above (Burgess U-200)......... $

1 parts, carrying case and easy-to-follow

knignt-kit TRANSISTOR RAPIO KIT
Printed Wiring ¢ Works from Penlight Cell

Model Smooth
5-765 s435 Variable Capacitor
Tuning

Experiment with the marvel of transis-
tors! 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—fits in the palm of your hand—
operates for months from a single
penlight cell. Transistor provides plenty
of power for strong headphone reception.
Complete with all parts, transistor and

penlight cell. Shpg. wt., 8 oz.

Model 5-765. Transistor Radio Kit $4.33
§-266. Accessory Kit. 4000-ohm head-
phones and all parts for outdoor an-
O DA o i o o e o A b $3.15

1) 2 P '

FAMOUS knight=kit LAB KITS

6-IN-1 RADIO
- LAB KIT

Lrighe
"j&f‘ Model §-770

s ! ﬁ,’)‘ s795 Ezéii?::lyfonic.

e
A fascinating and instructive kit.
Enables you to build any one of
the following projects: Standard
Broadcast Receiver; Wireless
“‘Home Broadcaster’’; Code Practice Oscillator; Code Practice
Broadcaster; Signal Tracer; Sine Wave Generator. Perfect for be-
ginners. Once baeic 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 elecironics. Kit ineludes mounting board, tube, all
parts and easy-to-follow insiruction manual. Less headphone (also
serves as mike). Shpg. wt., 6 lbs.

Model 5-770. ''6-in-1" Lab Kit. Netonly................. 57-95
J-112. Single 100C-ohm headphone for above.........0.... $1.05
C-100. Antenna kit forabove, ............0.... e $1.05

10-IN-1
LAB KIT

Model §-265

126

A wonderfully instructive electron-
ics kit, Ideal for experimenters,
beginners—fun to build. Construct
a sensitive Broadcast Receiver: L

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-instruction in circuit funda-
mentals, and packed with practical applications. Kit includes
mounting board, tubes, all parts, hardware, microphone, and 12-
page builders’ manual. Shpg. wt., 10 lbs.

Build Any of
10 Electronic
Projects

Model 5-265. "10-in-1" Lab Kit. Netonly............... $12.65
J-112. Single 1000-ohm headphone for above. ............. $1.05
C-100. Antenna Kitforabove. ... ...........c0ivvven..n- $1.05

knight-kit WIRELESS BROADCASTER KIT

5950

Broadcasts a clear, full-toned signal.

Model 5-705 This fascinating unit makes it possible to **broad-
cast” witn 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.
igh-gain stage permits

knight-kit
CODE PRACTICE
OSCILLATOR KIT

Model 5-239 Trantsistor

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 raceiver
up to 50 feet away. Requires no direct connection
to radio set. Operates on any frequency between
600 and 800 kc. Has controls for adjustment of modulation
level and selection of clear frequency on radio receiver. Uses
S50L6GT tube and 35Z5GT rectifier. Complete with all parts,
tubes and instructions. 4} x 414 x 414", Shpg. wt., 1 1b_

Model 5-760. Phono Oscillator Kit. Netonly. ......... 55.85
ALL PRICES NET F.0.B. CHICAGO

8 g 8 3 Cirevit—
using magnetic cartridge without need for external preamp.
Complete with all parts, tubes, wire and solder (less micro- s 95 Powered by
phone). 414 x 5 x 6°. Easy to assemble. Shpg. wt., 3 lbs. Penlight Cell
Model 5-7_05. Wireless Broadcaqter Kit. Net only ....... 59-50 An ideal code proctice oscillotor. Uses transis-
5-556. Microphone for above with 5-ft. cable. ... ...... $3.95 tor circuit. Extremely tow current consumption

—powered by single penlight battery. Pro-
vides crisp, clear tane (400 to 600 cps). Has
input jack for earphone; screw-type terminal
strip for key. In compact bakelite case (2%
x 3% x 14"} with anodized aluminum
panel. Complete with all parts, transistor,
battery and easy-to-follow instructions. Shpg.
wt., 1 lb,

Model $-239. Code Practice Kit. .. .$3.95
See Next Page for Amateur Kits

order from ALLLIED RADIO 100 n. wesTERN AVE,, CHICAGO 80, ILL. ?
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ALLIED’S own knight-kits give you the

BUILD YOUR OWN QUALITY Hi-Fi AMPLIFIER!

BASIC 25-WATT
LINEAR-DELUXE
HI-FI AMPLIFIER KIT

Model 5-755

54450

Williamson-Type Circuit
Printed Circuit Board
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 k¢, measured gt 20 watts. Harmonic
distortion is_only .15% right up to 30 watts. Intermodulation distortion is only .27% at 10
watts and only .4, at 20 watts, using 60 cps and 7 ke, 1:4 ratio. Hum level is —85 db befow full
rated output. Qutput impedance, 4, 8, 16 chms. 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 dampin
control, and on-off switch. Handsome chrome-plated chassis, 14 x 9 x 27, 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 §-755. Bagic 25 Watt Hi-Fi Amplifier Kit. Netonly..............cociveennns 544-50
§-759. Metal enclosure for above; black finish. 31ba. Net. .= ... .......... PP 781 }

i : A
knight=-kit

20-wATT HI-FI AMPLIFIER KIT

Model] 5-750  Chrome-Plated Chassis
quency response, +1 db,
20-20,000 cgg at 20 watts.

Distortion, 1% at 20 watts.

53575 True hi-fi for less! Fre-
Hum and noise level: tuner

s 2 3 5 0 Famous for wide response

put. Frequency response:

ut. Controls: on-off-volume, bass, treble.
Shpg. wt., 14 1bs.

knight=kit
10-WATT HI-FI AMPLIFIER KIT

and smooth reproduction

at low cost. Only 0.5 volt

+ 1 db, 30-20,000 cps at 10 watts. Harmonic
distortion less than 0.5%, at 10 watts. Inter-
nput for crystal phono or tuner. Chromed
chagsis; punched to accommodate magnetic
Model 5.753. Amplifier Kit. Net. .. $23.50
Model $-235. Preamp Kit for above ...$3.10

in?ut. 90 db below 20 watts; phono 72 db
below 20 watta. 4 inputs: magnetic phono,
microphone, crystal phono 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 lbs.

Model $-750, 20-Watt Kit, Net ... 935.J 5
§-758. Metal Enclosure. 3ibs. .. ....$4.15
5-752. Chrome-plated escutcheon for cabi.

LOW-COST TOP QUALITY
KITS FOR THE HAM

knight-kit
S0-WATT CW TRANSMITTER KIT

Built-in Pi-Type Antenna Coupler

Model 5.255
$ 895 Check the features packed into this

new transmitter kit and you'll see why

it's one of the greateat AmatevLr valucs
ever offered.- Compact and versatile, it is the perfect
low-power rig for the beginning Novice or seasored
veteran, Features: 50 watts input to 807 final; high-
efficiency 6AG7 modified-Pierce oscillator 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 ochms
—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, ahielding,
byJJassing, and coaxial SO-239 antenna connector pro-
vide excellent TVI suppression. Meter reads either
plate or grid current of final. Jacks for VFO, cryatal and
key. Supplied with all parts and tubes. Less crystal
and key. 814 x 113¢ x 83", Shpg. wt., 18 lbs,

Modet §-255. 50-Watt Transmitter Kit. Net. .. $38.95

knight=-kit
SELF-POWERED
VFO KIT
Model §-725

52850

Complete with built-in power uul]‘)ply! Careful design
and voltage regulation assure high stability. Excellent
oscillator keying characteristics for fast break-in with-
out clicks or chirps. Full TVI suppression. Hae plenty
of bandspread: separate calibrated scales for 80, 40, 20,
15, 11 and 10 meters; vernier drive mechanism. 2-
chassis construction keeps heat from frequency deter.
mining circuits. Output cable plugs into crysta! socket

Model $-753  Chrome-Plated Chassis
drives amplifier to full out-
mod. distortion less than 1.5% at full out-
cartridge preamp. Matches 8 ohm speakers.
of transmitter. Qutput on 80 and 40 meters. With Spot-
$-757. Metal Enclosure, 3 lbs...... 12..93.95 Off-Transmit switch for “no awish” tuning. Extra
switch contacts for operating relays and other equip-

ment. With all parts and tubes. 8 lbs.
Model $.725. Sel. Powered VFO Kit. Net.. . $28.50

net installation of amplifier. Net..... $1.40

ALLIED RADIO

100 M. WESTERMN AVE., CHICAGOD 80, ILL.

_E‘C&‘i:_'}_ NEW knight-kit
e AMATEUR RF
ALLIED RADIO CORP., Dept. 01-B-7, 100 N. Western Ave., Chicago 80, Ill. ﬁm “Z” BRIDGE KIT

Ship me the following KNIGHT-KITS:
~ Guontity '

| =, | Model 5-253 Measures stand-

X i vommiid s ing wave ratio

# (SWR) and imped-
._i_-#ﬁ §8;

Description Model No. Price

ance of antenpa

systems; also for

adjusting antenna

networks for optimum results. Any VOM may be used
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; incfudee 1% gvrecision resistor for
Rreciae calibration adjustment. ith all paris and
andy plasticized SWR chart. 1}4 lbs. ss 85

. o

Model 5-253. “Z" Bridge Kit. Net only .

$§  enclosed. For parcel post include postage {express is shipped collect).

Name _ _—

Address_ —

City_ Zone, Stote.
L-----—----—---_
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LATEST ALLIED

knight-kits

Hiw RUALH

Serviceman

knight-kit
FLYBACK
CHECKER KIT

it $|950

Race threugh TV deflection circuit repairs for
extra servicing profits with this new Flyback
and Yoke Tester! Instantly checks all types of
standard horizontal output transformers as well
as linearity and width coils. Positively indicates
shorted turne for any coil with a “Q" greater
than 1, and inductance between .003 and 2
henries. Determines continuity of any circuit
with resistance from zero to .5 meg. Checks
wider range of inductances than any other simi-
lar unit. Has highly legible 43" meter. Uses
654-A pulsed oscillator circuit. Supplied with all
pl;;t? and test leads. 734 x 53 x 5. Shpg. wt.
5 ba.

m:‘:ul V-'l'rl. F.’lybac?k -Checker Kit._ 519.50

‘ ‘ﬂ m for the Ham
r;
B -

knight-kit

2™ w00 kccrsTaL
CALIBRATOR KIT

Model $ 80 New universal frequency
Y-256 calibrator to fit any com-

munications receiver—

priced s0 low every Ham
can afford it. Uses hermetically-sealed 100 KC
crystal. Generates 100 KC markers all the way
up to 35 me. Compact case isonly 3x 144 x 114",
has universal mounting flanges for mounting in
any of several positions. Requires only 6.3 v. at
.15 amps and 150-350 v. at 3.6 ma. Includes
crystal zeroing trimmer and on-off switch which
mounta on case. Connects to receiver input.
Uses 6AKG6 aa electron-coupled oscillator. Com-
plete with formed and punched case, 100 KC
crystlall.btube, all parts and instructions. Shpg.
wt., J

R 358 Oyl Calfraser K. §10.50

o

knight=-Kkit

TRANSISTORIZED
ELECTRONIC LAB KIT

v_;‘;;' $|545 It's sensational—learn

how transistors operate
—see all the projects you
i can make with this all-
new eloctronic marvell You just assemble the
basic parts once. Them you complete project
after project (10 in all), just by inserting the
“'plug-in”’ leads into the proper jacks on the
printed-circuit board—without additional sol-
dering! You can complete and enjoy any of
these: a ine AM radio; a wireless home “broad-
caster’’; phono amplifier; code practice oacilla-
tor; electronic timer, switch or flasher; voice-
operatec, capacity-operated and photoelectric
re_]nya. It’s the most fascinating experimenters’
kit ever developed! Includes all parts, two
transistors, bntteri. headphones and special
cards showing you how to plug in each project.
Shpg. wt., 3 Ibs.

use order blank

on opposite page

February, 1957

| Mon | Tue | Wed |

| [ Fri | Sat |
mwrnne
'CALENDA

of EVENTS JE3
M M s i ) -

FEBRUARY 1, 2, 3

High Fidelity Music Show. Sponsored by
Rigo Enterprises, Inc. Statler Hotel, De-
troit, Michigan. Contact the sponsor at
Suite 1002, 500 N. Dearborn, Chicago
10, |

FEBRUARY 7-8

Conference on Nucleonics in !adustry.
Sponsored by American Management
Association. Hotel Statler, New York,
N. Y. Contact the association at 1515
Broadway. New York 36, N. Y., for full
program data.

FEBRUARY 14

Symposium on Recording of Heari Sounds.
Sponsored by PGME. University of Buf-
falo Medical School. Buffalo, N. Y. God-
frey F. Buranich, Bell Aircraft Corp., Suf-
falo 5, N. Y., program chairman.

FEBRUARY 14-15

Conference on Transistor Circuits. Spon-
sored by PGCT, Philadelphia Section of
IRE, and AIEE, Philadelphia, Pa. Dr.
Geo. H. Royer, Westinghouse Electric
Corp., 356 Collins Ave., Pittsburgh &,
Pa.. program chairman.

FEBRUARY 15-14

Spring Meeting. National Society o
Professional Engineers. Hotel Francis
Marion, Charlesten, S. C. Contact so-
ciety at 2029 K St N.W. Washington
6, D.C.

Cleveland Electronics Conference. Ma-
sonic Auditorium. Euclid Avenue & East
36th, Cleveland 14, Ohio. D. C. Griffith
conference chairman, 18511 Euclid Ave.,
Cleveland 12.

FEBRUARY 22, 23, 24

High Fidelity Music Show. Sponsored by
Rigo Enterprises, Inc. Holfenden Hotel,
Cleveland, Ohio. Contact the sponsor at
Suite 1002, 500 N. Dearborn, Chicago
10,

FEBRUARY 25-27

Special Conference on Electronics in Ac-
tion. Sponsored by the American Man-
agement Association's Finance Div. Stat-
ler Hotel, New York, N. Y. Contact
AMA at 1515 Broadway, New York 36,
N.

FEBRUARY 24-28

1957 Western Joint Computer Confer-
ence. Sponsored by the IRE, AIEE, and
Association for Computing Machinery.
Hotel Statler, Los Angeles, Cal. Infor-
mation on program from IRE, | E. 79th
St. New York 21, N. Y.

]
R ey

SENSATIONAL NEW
knight-kit HI-F}

FM TUNER KIT

et
"

e knight-kit
HI-FI BASIC FM TUNER KIT

Model Y-751 o Featuring deluxe custom high-

fidelity styling

$ 75 ¢ With latest AFC and Flywheel
Tuning Control

® Latest printed circoit—no criti-
cal wiring required

Advanced Tunet Circuit— noise-free and
highly sensitive. Automatic Frequency
Control “locks in’* on station; AFC dis-
abling feature helps tune in weak stations.

Flywheel Tuning— Printed Circuit—all critical
Weighted flywheel wiring is already completed
tuning mechanism —greatly simplifies assem-
permits velvet- bly and reduces wiring
smooth, accurate time. Circuit board clearly
station selection shows placement of basic
over entire band. components.

INCOMPARABLE HI-FI KIT VALUE

Here is not only the best-looking tuner kit your
money can buy, but the only FM tuner kit
offering all thesc features: Printed circuit for
easy assembly, automatic frequency control for

lock-in” tuning of stations, with disabling fea-
ture for tuning in weak stations: pre-adjusted
RF codls on rigid forms—no further adjustment
required; pre-aligned I.F's: front ventilation—
an integral part of panel design (no unsightly
perforations on cahinet.)

SPECIFICATIONS: Tunéing Range: 88-108 nic.
Output: 2 volts at 1000 microvolt input. [F
Bandwidth: 200 ke, Audio Response: 20.20,000
cps with only .06% distortion. 2 Output Jacks:
one for feeding amplifier, the other for tape re-
corder. Sensitivity: 10 microvolts for 20 db
quieting across entire band. Cascode broadband
RF amplifier. Drift-compensated oscillator. 1deat
for use with the Model $-750 kKNIGHUT-KIT 20-
Watt Amplifier kit (sce o‘:posite page), or any
amplifier equipped with phono-tuner switch. 11
beautiful graf/ cabinet with polished aluminum
control panel; 4 x 13 x 87, illmninated lycite
pointer highlights station selection. Complete,
ready for easy assembly. Shpg. wt.. 12 Ibs.

Net... o0 hanie T Tuner Kit. $37.75

SPECIAL TUNER-AMPLIFIER OFFER

Exclusive hi-fi value—the new FM tuner
kit, plus the 20-watt amplifier kit on oppo-
site page (including metal enclosure) for
only $73.65! Buy this matched Hi-Fi com-
bination and save $4.001 Shpg. wt, 35 tbs.
Y-761. Knight-Kit Tuner and 20-Watt
Amplifier. Net. .. $73.65
Only $7.37 down &n our Easy Pay Plan

www.americanradiohistorv.com
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QUARTZ
CRYSTALS

Fast Service—Unconditional Guarantee!

We will grind and etch crystals to your spec-
ified frequency ot the lowest cost in the in-
dustry— supplied in popular FT-243 holders,
%" pin spacing, .093” pin diameter—also in
DC-34 holders, %” pin spacing, pin diameter
156 or FT-171 holders, pin spocing %" with
banana plug pins (fits 5-prong tube socket).

In FT-243 holders from
1100KC to 9000KC. In
DC-34 or FT-171 hold-
ers from 1100KC to
8000KC (specify holder
wanted).

oo

First Guidance
System for
Satellite Rocket

Honeywell describes operation
of inertial gquidance system.

HE first guidance reference system
for the dozen or more proposed earth-

| satellite-carrying rockets has come off

a pilot production line at Minneapolis-
Honeywell Regulator Co. more than a
year before the Project Vanguard ve-

Tolerance: N ; *
05% $1.35 hicle is scheduled to be launched. Un- Fi . i -
05% cnasssmman d like systems that require radio or ra- irst guidance reference system for rock-
01% T 1.50 d trachi the V d id ets that will attempt to put man-made sat-
IO R w1 250 | dar tracking, the vVanguard guidance ellites in their earth-circling orbits gets

ers at 79 cents.

With thousands of frequencies in stock for
immediate delivery, we list a few of the
more popular frequencies.
plete listing. Crystals listed are in FT-243
holders kut can be supplied in FT-171 hold-
(Add 5¢ per crystal for
postage and handling.)

Write for com-

reference system is entirely rocket-
borne. Its job will be to keep the fin-
less rocket from swerving off course
because of sloshing fuel, air currents,
or other forces, and to gradually "tip"”
the rocket's trajectory so that it en-
ters a globe-circling course some 300
miles above the earth. Heart of the

the once-over from test pilot Jim Bailey.
whose job is testing automatic flight con-
trol systems on supersonic jet aircraff.

thereby avoiding shoek and vibration
problems. Signal generator pick-offs
and torque generator units are at the
ends of the gyro cases.

2910 &150 720
2945 4300 722§ g}gg control system are three highly accu- If the rocket incorrectly rotates—
S ) NE M (AR | rate gyroscopes that will be calibrated because of sloshing fuel, engine irreg-
3195 8575 7273 B175 | to a “memorized” heading reference ularity, etc.—about any of the three
CHOICE 3245 ¢425 7275 8200 1 | in the three axes or directions of flight axes “memorized’ by the roll, pitch,
3885 6706 7306 8250 —roll, pitch, and yaw. and yaw gyros even an infinitesimal
50¢ ol oo R B ‘ Temperature controllers will be used  part of a degree, the gyro motor will
44: ;g gggg ;g;g 3%3 to keep the gyros at operating tem- respond by rotating the gimbal on its
EA. 1845  &900 7375  B425 | perature through built-in heaters. The jeweled bearings. This movement is
oF gggg 67338 ;:gg g:;g ‘ cor}trollers are all-transistor amplifiers sensed by the gyro sig_na] pick-ot’:‘ and
Il FOR 3305 7006 7500 8500 built around a half-dozen H-6 power sent out as an electrical signal from
5 gzgg ;ggg gggs gggg | transistors, which are used for both the gyro through the autopilot am-
5.00 2000 7075 8006 8375 | | power and switching functions. There plifier to the error-correcting servo
POST- 4025 7100 8025 8600 are no relay contacts in the system, system. —30—
gl [ Dol R (GG ' '
g%g ;:gg gg;g | Functional diagram of three-axis guidance reference system for Project Vanguard
6125 7200 8100 ‘ rocket shows placement of three gyros on platform in second stage of the three-

stage rocket. These and other tomponents will be housed in container resembling
two derby hats placed brim to brim. Each gyro will have its own temperature
regulator, amplifiers, and other electronic equipment. A schedulirg device will
operate through the pitch gyro only to conirol the arching path of the rocket.

WRITE FOR FREE CRYSTAL CATALOG |

Nevice Crystals 80 meter band within 1KC of
specified frequency from 3701KC to 3749KC in
40 meter band from 7152KC to 7198KC within
IKC af specified frequencies 79¢; in DC-34, FT-

171 or FT-243 halders (specify heolder wanted) |
79¢. {Add 5¢ per
handling.)

Stock crystals in FT-243 halders from 5675KC to
8650KC in 25KC steps 50¢.

FT-241 lattice crystals in all frequencies fram
370KC ta 540KC 50¢.

ROCKET WALL - =
e 8

crystal for postage and

FROM PITCH
SCHEDULER

\

ELECTRONICS

4.50

100KC Frequency Standard Crystals SIGNAL

200KC Crystals 2.00 AMFELIFIERS

455KC Crystals 1.00

500KC Crystals 1.00 T0 SEFVO
1000KC Frequency Standard Crystals 3.50 -~ AMPLIFIERS

Jobbers and manufacturers, write far
quantity prices and catalag.
Address all mail to Dept. R

Texas Crystals

The Biggest Buy in the U.S.
8538 W. GRAND AVENUE -| RIVER GROVE, ILL

_TEMPERATURE
REGULATORS

ALL PHONES — GLADSTONE 3-3555

Terms: All items subject to prior sale and change of
price without notice. All ¢crystal orders MUST be ac
componied by check, cash or M.C. WITH PA\'MEN‘.l
{N FULL. NO €.0O.D.s. Pestpaid shipments made in
U.S. and possessions only. Add 5¢ per crystal fo
postoge and handling charge.
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STANLEY ELECTRONICS™
- Joins the :
tube crushing program__

Send
for FREE - {

Cataleg

In line with its policy of providing service and guality to its custemers, Stanley Electronics of Passaic,
N. ). hat entered into an agreement with a crusher to crush and dastroy any and all old or obsolete
tubes to take them off the market.

For the first time: You can send all your old tubes to one focatien, Metallic Enterprises, Inc., 113
Mill St., Paterson, N. ). and receive credit dollars for them.

Your arder willl ieclude obr or morc of these
farous brands

UNCONDITIONALLY 3UARANTEED FOR ONE YEAR
Pretested Tubes Individually Boxed

Broken Tubes — Smashed Tubes -

® Zenith

H o0 Tubs Price | Tube Prico | Tolm  Price ) Tubs  Price | Tube Prico
es in any condition
OA2 70| 2071 100 | 64LSGT .4C 4SHIGT 43 | 128A7 80
g::c :g ;v;s 'So Iyyvs :g 6347 4 1284 .8
X2 100 | eavscr 6SJ7GT 43 | rasEs as
are worfh o082 70| lag 51 |eave ¥ esk? 80 | 128W7 60
os) 01 345 100 | erwia 20 6SkIGT 50 128HTA 80
0C) 0 | 3a3GT 138 A4 KT 6SLIGT 57 128K3 80
Pull th § o% o] 3as s | oeazsor 3 ss7GT 37 | 1aevz e
vll them out o ovr 3AUG 57 | 684G @ 6 L3 12Cus 108
" Dig th OJ of lﬁm g 3AVE 57 | ey . 650767 4d 11SGY  4C
attic. g them A | 30 s | e e 6SR7 42 | 12K8 4%
your garden. Crush arcriia s 80 | e e Sl AT ®
. . 3 . F 'l
them before shipping if 1ABS 90| gery 4 ::;c ':: 8116 43 | 12567 s
you want to. Regard- S B RO i) 5o | 1aiper s
less of the shape its O EHYEH o3 07 | ag o S
in, any tube is worth o BRI syser 4t 1 a2skrer st <
money. Any quantity - u;v ﬁ owscor 53 ::2:‘1’?‘ ;g a
—1 to a million. o 187GT .89 ox4 3% | 12507G1 .40 3.
2 1C3 .88 6X3GT 39 | 325k7 4 ]
; 1CSGT A +X8 5] 20 3
» RO Taexxe w7 | 3023 3
1€a es 53 | 1ems «
105GP 3 ;‘; :: 1458 oa
= 1076 93 ey © 407 $1
HERE'S HOW IT WORKS . . . 1ESGP 1 13 a0y e | ¢ T
: TA87 53
Suvppose you send in 100 old, broken or U b racr sy | Q0! 3
; 3 1656 43 JaWr 33 | asaror 15
smashed tubes. You will receive 5¢ credit 119G a4y JAK; s | dawser 1
1G6GT 41 rAu 8 | 2ssoect Jl; o
. 34 ]
for each tube to be applied toward the pur- e 4 78 & | Beue Tags
1HSGT 9} ;'; :’ zs"s " 4
chase of 100 new tubes of any type you o [ERLUCUNEH A o 2 . o
ol A % | pie 3 RS
. 2
want. If your order is for less than the 3 (s ia HH S| e o B
. £ Mes 89 17 43 e - 2
number you have shipped to the crusher, o I g B 3scs o ]
1ILCe .86 0 31 Jseer @ T
. . . ) oS 5 767 a0 | RSt 3
you will receive a credit for the balance to = BRI 4 5P 1 33ve | C
w 1LGS 39 o 20 3523 1 ]
b d inst P h LY :t:‘s :; 167 4] aszser  Je -
H? 50
e used against any future purchases. 2 REEEY 2 s | suer « g
: g P se K s
Pack and ship your tubes as scrap materinl Toscil iss W sv | Socs a
[ 184 8 Loy 39 | soeer &
. . . " . &4
post or freight prepaid to Metallic Enter- 154 se 07 w | 7 »
158 :! ;37, t'»: 78 ]
- - - 1
prises, Inc., 113 Mill St., Paterson, N. J. wi*h LRl rw? = 1 i B
104 47 ;:: ;: VTLPGT ;.oo
. - Py . 50 N i
a packing slip listing the quantity of tubes e 8 724 w | e T
o 2 R e -
shipped for credit. Send Stanley a duplicare % Crn B ooe | FUEESE Ll
TwW4e [ %] :;AL’ 1 ¥ -
S o 1WS &6 AUs 4
of that slip with your order so that proper X218 68 1av7  Se S
. 28 %o s 42
. . s 87 1287 &7 @
credit can be given.— DO NOT SEND a8 71| sasze 225 | Si2)cr 3 [ ViAxe  ea '
A7 41 | sass A0 | 4sc7 4 124x7 A2 w
ANY TUBES TO STANLEY e voo| Al W | ewer &7 1Y 0 o
- 287 8% | eAus &5 | 45c7 a 12848 4 =4
‘ Brand New DUMONT AND One year Guarantee—in factory
935 M l RCA Ik. TV PICTURE TUBES sedled carton— Mo Oud reqaired
RIN AVE AONinep. Temms: FAEE POSTAGE on all prepax) continental
14 inch. L. 3. A, orders on recelving tubes onlv. 30¢ handlhe
16 jnch. . charge on all orders under $5, 259 ceposit on a i
PASSA'C N ‘ §7 inch CCDis. Picturc tubes F.0.B. Pasrale. No-J. vis Ral-
e ol e ot e FNpress.
20 inch.
B 4. i ¥
ELECTRONICS CORP gory g ICTL T IN ELECTRONICS
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Pages of
Mail-Order

Bargains

LEATHER BOUND
TRANSISTOR BOOK RADIO

$2995

One_ of the most sensational money-savers we've ever run across, Fabulous
CROSLEY TRANSISTOR BOOK RADIO made 10 actually net for $49.95!
You save a clear $20.06 at RADIO SHACK. What's more you get
one of the most luxurious, hottest transistors ever built. Lift the cover
and radio plays, close cover and radio automatically shuts off. Richly
bound in durable top grain leathers with handsome gold embossing.
Latest combination transistor and subminiature circurt . provides out-
standing performance ard an amazingly long bawery life. Has all of the
most desirable electronic developments including printed circuits chassis,
alnico V. PM  speaker, automatic volume control. buwlt.in  ferrite
antenna. sensitive superhet <ircuit and push-pull transistor output_ for
greater usable audio level chan receivers using a tube in this stage. Ship
wt. 21 lbs. Order ltem A-1E

Order (tem A.2E Batteries for Above ...

Sold
for

*49.95

PORTABLE RADIO AND

Complete with: i
$1.10 MERCURY BATTERY 3-SPEED
PHONO

$1.39 CRYSTAL EARPHDNE

4 Reg. $39.95

$24.95

molded

jewel-like
holds a fine 3.speed record pilayer
with an all-groove cartridge and an

Compact, case

Reg. $22.44 $i_2—95‘,

New powerful mudger, 2

AM superhet radio
Order Item A-BE.

DIAMOND-SAPPHIRE for

Ship. 7 Ibs.
teansistor ..Sale 524.95
you every.
assrmblvi in-

14 Ibs.

portabie (0 (ake with
where' Step-by- -Step,
cludes chassis, parts?
Order Item A 3E

Ship.
.Complete §12.95

VERDUN EARPHONES!

For Transistor and

GE RPX-OSO, RPX-050A

p o List $30.00
C 1 Sutminiature Use 40
0o 139 $|0
Just 3 oz 1n weigh; wide range,
sensitive  Crystal earphone c¢an be

NEW.type stylus assembly with slip-
on diamond .001” LP 1ip and sap-
phire 003" 78 up. Guaranteed Ist
quality whole stone. Shlp 14 1b.
Order [tem A-9E... ..Sale $10.40

used as lln.y mike Less plug and
rack. -Ship %

Order Item A-4E..... ... .Sale $1.3¢
“"Dynamic’ "—3000 ohms @ 1000 cps.
Qrder item A-SE ... Sale $1.89

12" PM SPEAKER

WORLD’S
SMALLEST&

Do You Have
Radio Shack’s Complete

212 Page
Catalog?

8-ohm voice coil ump. Shallow cone
with shiclded por <onstruction. mag-
net totally enclosed 15716” depih,
6732 mtg holes Ship. 14 1Ib

Order Item A-6E Sale $1.95

i rri
With Maiching Output Transformer? lt s FREE' e
Order 1tem A-TE .. ... Sale $2.90

RADIO SHACK CORPORATION

167 Washjngton St., Boston, Mass.
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@ 230 Crown St., New Haven, Conn.

PRECISION MICRONTA MULTITESTERS

% ALL WITH SILVER SWITCH CONTACTS!

% ALL WITH RUBBER LEADS, 3" METERS!
% ALL WITH MICRONTA-RETMA GUARANTEES!
% ALL ASTONISHINGLY LOWER PRICED!

NOW WITH 1% WIRE- WOUND RESISTORS

RADIO SHACK s answer 10 high quality at a sensible price.
5-AC ranges to 1000 volts. 6-DC ranges 10 5000 volis. 4-DC
current ranges from 50 ua. 10 500 ma. 4-resistance ranges
to 10 megohms. 2-db ranges — 20 10 +36. Nort a kir!

Order [tem A-12E Ship wt. 4% ibs.................Only $19.90

Exclusive MICRONTA mulutester would cost at least twice
our price if made in this country. Same ranges as abcve ex-
cept DC current 4-ranges from 250 ua. 10 500 ma. 150 ua.
jeweled meter. Bakelite case, Complﬂtly mred and :ested.
Order Item A-11E  Ship wt. 4 Ibs... ..Only £14.50

Lowest priced high sensitivity (4000 /v DC) multitester 1n
America'! 16 ranges: 5-AC ranges 0 1000 volts; 4-DC
ranges to 1000 volts. 3-DC current ranges from 250 ua. o
250 ma. 2-resistance ranges to | megohm. 2-db ranges — 30
w0 +36db. “s ired, with test Ieads and bauen:s

Stz ...Only $9.95

HALE-PRICE SALE!
RCP FLYBACKER

Fast. accurate, reliable ctester has 3
direct-reading  cslibrated  GOOD
BAD scales for high and low im-

Reg.
$39.75

s1ges

FABULOUS TAYLOR
WEATHER KIT!!

Exclusive Sale!
aade by Taylon
Instrument Co.

to sell for $24.95
I :
b \

s 4 $995

with $11.00 Prepared under guidance of Encyctopedia Britznnica
Mercury Column  and Chicago Museum of Science and Industry!
¢ Over $30 Parts Value!
Y Builds 34%2~ Barometer!
v Builds Hygrometer!
s Builds Max-Min Therm'r!
v Builds Wind and Cloud
Speed Dir. Indicators!
s 48-Page Weather Book!

pedance. 4147 illuminated meter.
Operates dynamuczlly Sh| 8 Ibs.
Order item A-13E. Sule $19.38

Save $15.00 on chas lavishly complete
weather measurerrent and forecasting
kit! Packed in a huge 37 x 1214 x
2'4” carton — an immense variety of
parts, mstrucnons. chares, this kit is
the ultimate in education, enterrain.
ment and useful practicality. Deluxe
components of glass, meral and wood.
Ship. 10 Ibs.. Railway Express only.
Order Item AV4E..... ampiete $9.95

SEE ORDER BLANK

ON LAST PAGE »—
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REALISTIC "AM’" TUNER CLOSEOUT!!

RN (7Y Exclusive “Archer” Brand | st TIME EVER AT THIS PRICE!
Ry MIKE SALE! | a1L 1956 MODELS MUST BE SOLD

Complste LIPSTICK” CRYSTAL
$39.95 9 ‘I 95

with instructions, “E T CI0e
Value

Macching Mate to Realistic FM in size, appearance, controls, electrical

m.E{.\‘go‘.{a 558nf:2:JN£E.T;:fu3:: specifications. Features: tuned RF stage, superhet circuit, builtsin AC |

10 feet of cable ST attachment for | SUPPLY, sk“" ’If{""”‘“'y- 8 kc bandwidih, response 20-3000 ¢ps +3 'db,
LS e "1 $30-1650 k¢ AM range.

ll:i?\c 'uls(c 'Ilpe’%r:d;t::gag:‘;o::: hsa'::g Order ttem B-10E Ship. 6% Ibs. P ......Closecut ot $21.95 |

2 Ibs.
Order Jtem B-5E .. Sale $5.95

1st Available Below $70

‘ & BULLET. CRYSTAL Radio Shack's "FM” Buy of a Lifetime!
RELAY ACTUATED r

o $17%% |- S0 | REALISTIC “FM” $3Q9
s Solume. adiims e, adions o QESSS L cant HI-FI TUNER

feer from set! Superbly engineered {
{,",?ﬁ‘}‘{! ?Z(:ﬁ'? ':;m';’;:g;;'ém“:g NEW imported mike has 85-7000 cps| Features Armstrong FM wita Foster-Secley discriminator, $ uv sensitivity
KCS97 series chassis Also fts most | response and outpur 1000 ¢/s —i8 db, [ 10or 30 db quicing. double-tuner limiter, automatic frequency control
teceivers KCS66 thru KCS92 series | yet cost 30% less than if made here.| (AFC), wuner RF siage, buili-in AC power supply, 20-20,000 cps response
chassis. (Complete listing of  Sets V.gray, 15 feer of cable, swivel| *0.3 db, pilot light, shide rule dial, function swiich. Solid 1-piece gold-
and Chassis availsble upon request.) | neck ,}..'27 thread. Ship. 1 ib. tone metal frone ganel. IOutpm I.\l' for 100% m.od. For 117V 60 cycle AC.
Complete assembls consises of - Relay | Order Item 8-8E Sale $3.85| SUPER-SMALL S ZE: 41/, l;{ x 914 W x 63 D!

Unidear sl colre s o) Order Item B-11E Ship. 8% Ibs. - 4 ..Exclusive ot $39.9§

i relay. local-remote  relay and  relay

wransformer; Channe) Seyltuor Drive SI'D DYNAMIC
Motor Unit; Remote Control Tuning i

Head with 30 fret of flat control ,-:‘ List $40.00
cable. Official RCA insiallation book- s

let included. RCA factory boxed with .i" 9
al] necessary pares. RCA Cai. No. o’

963099, W 12 Ibs ﬁxﬁ

Order Item No. B-1E $17.95

When you think of AMPS, think of the Realistic

$29.95 10W g
AMPLIFIER  "®%:

Realistic "AF 10 wau hi-f amplifier, marches Realistic tuners in ap-
peartance. Features: 10 wates (18 peak), + 1 db 20-20,000 ¢ps @ | wait
level, built-in RIAA-equalized preamp. «reble control 18 db artenuaiion
@ 18 k<. bass control 15 db boost @ 50 ¢ps. hum 80 db bclow 10
watts; output 4.8:16 ohms, jack for direct fecd 10 tape recordor; inpurs
for tuner or ceystal pickup, magactic pichup oc high-emp. mrke.

Order Item B8-12F Ship. 10 Ibs. Exclusive ot $29.95

NEWLY restyled for 1957 wich lus-
trous gray body, gold screen, gray

Do You Have cord. High im?. (30K), hi-h (s0-
M

E lI,I,(!)(J() <ps) SIL dynamic feacures

H uitan on/off switch, tuned cavity
Rﬂdlo Shﬂ(k S (omp'ete design. 12 fr. cable. Has slip-out
cradle rest. Ship. 2 Ibs,

2'2 puge Order Item B-7E Sale $10.95
Catalog? SALE! HI-Fi ORGAN

. DEMONSTRATION! | 8 "
It's FREE!!! NEW “REALISTIC

Reg. $5.85

FAMOUS RECORDING | 17
TAPE BONANIA! RECORD| $295 suﬁ:’ﬁ‘gﬁ'ﬂ;&"f

List $10.95

2ips)] S M98
230 ® VERIFIED 50-12,000 CPS! 51995
TAPE ULTRA-COMPLIANT CONE! COMPLETE
CASE FINISHED ALL 4 SIDES!
. - A rare record at any price! Al EXCLUSIVE AT RADID SKACK! lN FURNH’URE'FINISHED
:Ell.naucal selections:  Farnam. Kl.ugﬂ LIST PRICE 1S $41 50" N
ert. Dupre. Vierne, Mulet, Alamn, .
;0':;".‘;:';:;: (4 Brabms, Widor. Organist: Adam WDDD ENCLOSURE!
" B-2€ [ Hamme, S.M.M. instrument: 3.man. i @ y o
pularty 3225 ual Acolian-Shinner pipe Organ of Here's compactiness — 14047 x 11 x 10Y, for small.space hi-h sys
Zw“' Lutheran Church, York. Pa tems, for paired stereophonmic systems, for school or P AL use! Here's
16COF1 ACETAIE This i - Radio | wualicy verihed by lab chedks and thousands of sales plus cabinerry
08 TiNCH REEL s 39 N ooy sLIggT (TR0 that’s right gur of the audio handbookss tuned. vented. ducc-type Helmoliz
WITH NEW 2V~ HUB B-3€ | Shack. All selections are complete . ' : - yi b
* = 6 resonator. Includes leg raals tor use if desired. Solid wood case Anished
and uninterrupred cak
Regularty 3550 Shi ’ P N0 PEAXIN- | o hirmonize cither with walnut mahogany; lumite-type gratle cloth
h|p4 j‘ 3 ) ] cither 1 i or r} w b Y. umute-type Kr [ 4 orh
210041 MYLAR Order item B-8E Sale $2.95 | front. Sealed wood back with wrminal steip connecuon. lleavy PM
ON 7.INCH REEL s 99 muRnet speaher has cone attached (0 super-solt leather suspension rim Jor
WITH NEW 2%~ MUB B-4€ | PRE.RECORDED TAPE of above | vnhunced low froquencty reproduction. An exclusive Radiu Shack imporc

Regutarly $8 95 organ disc. 7Y, ips dual track. [0 save yuu money
Order item B-SE Sole $4.98 | Order Item B-13E Ship. wh. 12 ibs. ... .Realistic System Complete $19.9%

RADIO SHACK CORPORATION | ste oroer sLANK

167 Washington S¢., Boston, Mass. @ 230 Crown St.. New Haven, Conn. ON LAST PAGE —>
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BN, AN

SALE! 40 FAST 35mm /3.5 CAMERA

IO

ﬁ‘ﬁ‘ -t _t_‘

% Shutter; Bulb, 1,25,
of Radio Shack’s favorites for color or black-and-white! Solidly buily, |

Ultra-Compact-and-Light
1/50, 1/100, 1,/200!
% Flash Synchronized!
all meral camera has all the requirements you'd expect in 2 $40.00 camera.
Takes as many as 36 pictures per roll! L}ENS £3.5-116, shacp from 3 feet

% Coated f3.5 Lens!
Reg. $40 * Semi-wide Angle,
I 8 PC Flash Tip!
% Save At Least V2!
0 infinity. tlas double-sprocket take-up accessory cIJp. removable back.
A mere handful (4% x 2% x 2%”) —— chis imported satin-chrome-and-

40mm Focal Length!
Brand new, multi-feature 35mm MICRONTA-guaranteed camera is one
black beauty is NEWLY cestyled t’or 1957 W'¢ believe thete’s no finer

to give or receive ar Radio Shack 1 dollar s:retchmg pnce Shlp wit. ll/z Ibs.
Order Item €-2E ... T A 18.95
OFder 1%em Co3E| ucsommemommvesimsmvs tsvrssmmres i e e immsiumte - SZ 95

PHOTO ElE(TRI(
EXPOSURE METER

Most Sensational Meter
In Qur 34-Year History!

$70 35mm (AMERA

Reg.

PRISM BINOCULARS
BELOW OUR (COST!
8 x 25

Plus

$l 095 10% Tax

Never before so low — includes year
guarantee! Hard-coated optics; fully
colot-corcected. Includes pigskin case.
Individual focus. Ship. 2 Ibs,

QOrder ltem C-9E.......... Sale $10.99

100X,
200X,
300X

$699

COUPLED RANGEFINDER
AUTOMATIC FILM ADVANCE

$16.95

@ SELF TIMER
® SYNCHRO-FLASH

® FAST 35
3 ELEHENT LENS

element coated lens; built-in self-tim-
er: double-exposure prevention device
INCLUDES 2.PART LEATHER
CASE! Ship. wt. 2 ibs.

.$37.50

Order ltem C-4E
51995

Light and Compact!
Apertures f1 to f45
8 sec, to 1/1000
YEAR Guarantee!

Preferred

praised by
7 movie speeds.
allowing automatic changing of scale
for incident reading. Full ASA and
shutcer ranges for ail film emuls:ons;

by professionals (and
amateurs}. Meter has
push-button control

Your
Choice

for movie or still pictures. indoors,
or out. Highly accurate even in dim
light. Has both standard and new
Compur shutter speeds.

Order Item C-5E 36,99
INE WIDE ANGLE LENS MIRACLE |
REG. $41.50 iﬂ-‘ SCREEN | woiione

SALE

Reg. $21.95

SII‘)S
‘RADIANT’ 40x40 SCREEN
WITH VYNAFLECT FABRIC

World-famous RADIANT color-slide
and movie screen with permanently
white million-glass-beaded Vynaflect
is washable and flamc-and mildew-
roof ! The 40x40” size is just right
or slides and for movies. Latest 1957
type chromed tripod assembly and
end bells; full length suspension bar
that seals out dust from sturdy mecal
Radiant screen <ase; latest-type pres.
surc-adjust levers — no screws (o
tighten! F.‘lbrlt. covered by 10-YEAR
guarantee! Ship. we. lZ‘,z Ibs
Order ltem C-1E

Gives your Smm m0vn. ‘camera an
extra eye for “‘atea’’, for shooting
in confined spaces, or for extreme
depth of feld! Pictures are sharp
to the very edge without distortion !
Fully color-corrected. Standard fixed-
focus mount. Coated.

..319.95

Order tem C-7E..

FAST F/1.4 MICRONTA

TELEPHOTO 1+ LENS
REG. $69. so#ﬂ .

~A|——

SUPER-FAST f1.4 telephoto Ims for
all Revcre. Bolex. DejJur. Keystone,
Kodak and other 8mm movie cam-
eras. Magnificently zonstructed. Five
elements. coated, fr.4 lens yiclding
3X magnification click-s(op ins
f1.4.f16 . focusing mount 35 fr.
¥+ mﬁnlty Ship. wt. 1 1b.

Order ltem C-6E ... — LA 1

.$11.95

RADIO SHACK CORPORATION

i
Qutstanding Features: | (QRIG.

“Flick” For Incident,| $1495
Has every wanted feature of $§70 Reflected Readings!
cameras including: couplrd tange- New LVS Synchro
finder; 9 SPEEDS: 1, 1/2, 1/5, 1/10. Compur Readings!
1/25. 1750, l/lOO. 17300, bulb: 3 ONE HAND Operation;

MICROSCOPE

s399'~

UNHEARD-OF for $3.99! PLUS fea-
tures are l-year guarantee, all metal
construction, ground and polished
achromatic lenses, itiple objectives.

Ship. 3% 1bs.
Order Item C-10E Sale $3.99

STYLUS MICROSCOPE

50-TIME MAGNIFICATION

List $I 9 Ship. 4 oz.
L ]

$3.00 Order C-8E

“PRISMATIC”

Binocular Microscope
1st Available Below $90
TWIN 30X

0BJECTIVE
LENSES

~  EXTRA WIDE
L FIELD FIR
B | COMPARATIVE
LSS STUDIES!

Exclusive indusirial and biology lab
3.D microscope has full color-cor-
tected lenses and  stereo-binocular
vision. Also fearures adjustable eye-
picce tubes. dual optical  prisms,
ground glass view stage. Complete
with hatawood czse, Micronta 6-mos.,
guarancee. Buy-of-aslifetime, 4 Ibs.

Order Item €-11E .Complete $19.95

Radio Shack’s Great New

1957 Catalog

Has the Latest

Comprehensive Product
Listings dncluding
Industrial Electranics,
Transistor Components.

Send Fer Your
FREE Copy Today

IPORTABLE 35mm VIEWER-PROJECTOR

| % It's a TABLE VIEWER
% It's a WALL PROJECTOR
* It's PORTABLE

* For COLOR SLIDES

* F3.5 LENS

screen. Projects COLOR slides onto
10 ft. sq. picture The size of your
MICRONTA-VUE's picture!

167 Washington St., Boston, Mass. @ 230 Crown St., New Haven, Conn.
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Projects a direct view amage om0 its self-contained $%3”
Semi-automatic 36 shide changer

AC DC opcmnon Sh:p we

convectton cooling.  Finest opucal parts.
carry-case; Ixt0x314” D. Weighs only 4 Ibs.
cord, instructions. For IISV

Order ltem €-12

$75 P

Value

2750

SEMI-AUTOMATIC CHANGER

sq. ground glass
any light colored =all Sharp focus
wall is the only |imit to the size of
Efficient
F/3.5 lens. All-metal portable
With 100 Wate bulb, line
5 Ibs.

SEE ORDER BLANK

ON LAST PAGE 3»—>
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SALE! RCA 45 rpm SLIDE-O-MATIC

FAMOUS MAKE
7" POWER SAW

S

$: 995

Nationally-famous clectric saw  fear
tures FULL ¥ AMPS. 5000 rpm saw
arbor speed, helical drive gears, re-
tractable saw guard, power cord ar
45° angle. Operacing controls are at
rear of saw: air-stream blows dust
awdy from saw line. A $60-570 value
m everyone's book. Ship. we. 12 |bs,
Order ltem D-1E. Sale $29.95

5-PC. JEWELERS
PLIER SET SALE!

Reg.$12.95

$599

o Drop
Forged

e Chrome
Plated

Magnifhcent set includes: End Nipper,
Diagonal Cutter, Round Nose, Flat
Nose, Half-round Flay Nose.  Has
our Skillman brand. Ship. 144 Ibs
O¢der ltem D-2E .Sole $5.99

Reg.
$44.95
List

POWERFUL GE 6 RPM

DISPLAY MOTOR KIT
Worth $11.95

5395
4

/}m, il $
Designed to continuously operate a
30 Ib. load on GE's famous revolv-
ing shelf refrigerator. Can be adapied
10 serve a2 hundred useful funcuons
in display work. hobby and industrial
applications. Consists of very heavy
duty AC synchronous motor with re-
duction gear assembly to 6 epm. 2-
314”7 pulleys with spring belt drive,
line cord and light socker AC adap-
tor. Brand new packed in original
GE Box. Ship. wt. 6 Ibs.
| Order ltem D-4E e e 33,49

WILSON “TINY ATOM"”
REVERSIBLE DC MOTOR

Has Clear j”i’
o T | T ]
i

Plastic Case

e $149

$2.50

Operates from + or 2 tlashlight bat-

teries. Ideal for mode! builders, hob-

t\);-srs Precision construction. Alnico
ficld. Brass slecve beanings. Speeds

from 3500 co 9200 rprm. Instantly re-

versible, Ship 4 oz,

Order Item D-SE Sale $1.49

POWER DRIVE ACCESSORY KIT
Contains all the nccessary pares for
belt, direct connected spur gear, and
worm drives at a wide range of
speeds. Hundreds of  hard-to-get
power drive parts. Wi 2 |bs.

| Order ltem D-SE .$3.00

PRECISION MICRONTA
LOG-LOG SLIDE RULE!

$25.00 J

Value
$"95 -

Standard-size! Fearures 18 different
scales. Graduations engraved in ivory-
finished veneer body. Includes leather

casc. Ship. _
Order ltem P-3E .Sole $11.95

| 14-PART
DRAFTING
SET!

s1a.00 $"F75 |

Value

Deluxe  sec of nickel'plated  brass
drafring instruments i velver-lined

case. Sell-centering style construction.

Ship. 1Y, Ibs.
Set $7,75

REMOTE CONTROL

Remote Control Functions:
Forward $
Reverse
Left Rudder
Right Rudder
Running Lights
WORTH $35 00 -
hand held K/C ungr.
lacquered. NOT A KIT, bur a
Uses 3 standard Rashlight baueries.
Order ltem D-BE

RADIO

2-3cater molor

99 <matmmdis

Battery-Powered

MODEL BOAT!

boat has all functions controlled by

Built 10 scale oll Lightwerght woods. Hand made and
1%

/(: -

long, 5° wide fully wired boat
aterproof control cable. 4 |ps.

.Complete $7.99

SHACK

167 Washington St., Boston, Mass.
February, 1957

~ RCA “Victrola™ Super-Sale
Reg. 514,95 *
For a!l the Family

$4£99
6 Safe for Children

Below DEALER cost at Radio Shack! Compact 4" x 7%” » 10%". fully
himpact plastic encased, has Miss Francis decal. Automatic single-play
operation: ship in any 45 rpm disk. rip up Flay Bar, concealed arm
descends and disk starts automatically: stops automatically after playmlg.’l
Plug into any amplifier, any radio or TV with phono input. Complete with
AC plug. phono cord. RCA guarantee, 1n Orig. Victor carton. ldeal for
kids — they can’t get at arm or mowor, ¢an't damage disk, ¢an't get hun
everything's enclosed. Sold everywhere for $14.95, it's over 50% off ac|
Radio Shack. Ship. wt. 7 Ibs. |
Order Item D-9E 5 $6.99 |

POWER SUPPLY KIT IR K 1700

1
IYYM|  22.RECORD 45.RPM
400 VDC @ 150 MA_ | sort i
With 2 45.EP Discs
$995
3% |
Famous Artists:

frankie Laine
RoseMary Clooney
5 Buck Clayton

X And Others!

20 Different hat-(une, jazz and other
hi-h 45 rpm  dises featuring {
Columbia aruists! Sale has BONUS

Slide in 45rpm Disk
Starts Automatically

[ ]
e Stops Automatically
[ ]
[ ]

i

A complete sell-out the last time we
advertised ¢his great power supply

kit! Designed for continuous opera-
uon at 400 VDC.150 MA with less
than 14 of 1% r1ipple! Excellent reg-

of 2 (Reg. $1.49 ea.} Columbia 45
EP discs' Ship. 3 Ibs.
Order ltem D-11E Sale $3.95

ulation. Makes an ideal power supply
for Williamson-type amplificrs and
other equipment. Kit includes metal
¢ncased power transformer. 400.0-400
@ 200ma., 5 V. @4 A.63V @
5.4 A 28 mld. 600 VDC oil
filled capacitors, 7 heary @ 150 ma
open cased choke. $T4 rectifier. 100
W. bleeder. line cord. switch. socker
and 7x12x3” chassis. Complete with
schematic and chassis layout. Ship.
wi, 18 lbs.

Order Item D-10E .$9.95

BACH’S MASS IN B MINOR

5499 |

COMPILETE on 2 fabulous hi-h
VANGUARD 127 LP records in
an album featuning the complete
text in English and Laun. Ship
24 Ibs. Order Item D-12E

Reg. $11.90

RADIO SHACK CORP. 187 Washington St. ‘Boston 8, Mass,

Plecse Rush the fallowing items:

Quan. Item  Net Quon. Item  Net Quan. Jtem  Net
A-E B-4E -8E
A-2E B-SE C-9E
A-3E B-&E C-162
A-4E B-7E C-11E
A-SE B-8E C-122
A-8E B-9E D-1E
A-7E B-10E D-2E
A-SE B-11E D-3E
A-9E B-12E D-4E
A-10E _ B-13E . D-SE
A-1E C-E D-6E
A-12E C-2E D-7E
A-13E C-3E D-8E
A-14E C-4E D-9E
B-1E C-SE D-10E
B-2E C-5E D-11E
B-3E C-7E D-12E

€.0.D. CUSTOMERS: Rodio Shack accepts C.O.D. orders of $5.00
and over ONLY if occompanied by o deposit of ot leoy 25%. It
should be noted that such orders €ost you more betause of postoffice
charges on the services involved. Add estimoted postage.

NAME
ADDRESS "
TOWN ZONE STATE

F RE E RADID SHACK

1357 CATALOG
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BUY THE WORLD’'S MOST

\ COMPLETE HI-FI GUIDE

1957 Eﬂ[TI‘Q'H

HI-FI

GUIDE AND YEARBOOK

164

PAGES!

T s e

trgr——
Compiled by the Editors of Popular Electronics

NINE BIG CHAPTERS ON!

B Why and How Hi-Fi

l Tuners

M Tapes

Il Record Players and Changers

B Tone Arms, Cartridges and Needles
B Preamplifiers and Amplifiers

B Loudspeakers

Il Speaker Enclosures

B Saving Money in Hi-Fi

Also Included in this new H-Fi volume is a giant YEARBOOK SEC-
TION covering all the latest trends in high fidelity. This “book within
a book” lists the nation’s best-selling records and artists, pre-recorded
tapes, all FM stations, and contains a new Hi-Fi glossary and much,
much more!

BE SURE TO BUY YOUR COPY!

ON SALE FEB. 7 AT ALL NEWSSTANDS AND RADIO PARTS DEALERS!
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Bench Puzzlers

By JAMES A. McROBERTS

An assortment of problem repairs,
from one technician's experience,
may rescue others from headaches.

lN THE spirit of mutual helpfulness,
the author offers the following jot-
tings from his service notebook in the
hopes that it will save some fellow
technician valuable time in tracking
down these unusual service faults.

» = L

Horizontal Output Blocking

A symptom of a sudden cut-off of
the raster, with a period of no raster,
followed by an increase to normal
raster brilliance, may be due to the
blocking of the horizontal output tube.

The trouble originates in the grid of
the output tube. This resistor may in-
crease in value to an open circuit, or
a nearly epen circuit. The schematic
diagram of this section of the receiver
is shown below.

When the value of this grid resistor
increases, the grid circuit of th2 hori-

COUPLING.
EREE HORIZ. OUTPUT
It === )} 6866 oR Equiv.
“—( 1 —‘,__
ODRIVE -y 2cRI0
comﬁou'? z R

zontal amplifier may block, as occurs,
for example, in multivibrator and
blocking-oscillator action. When the
tube blocks, it obviously cuts off the
high voltage (flyback type assumed)
and there is no raster. With a gradual
turn-on of the tube, the raster will in-
crease in brilliance and also in sweep
width.

* * *

Wow with Good Capstan

When the Pentron 9T-3C tape re-
corder exhibited wow and an inspec-
tion of the capstan assembly showed
no flats or other troubles, the most
likely source of the difficulty was the
spring which holds the idler wheel in
contact with the motor pulley (manu-
facturer's part #39) or excessive wear
of the idler wheel, or both.

Check the condition of the spring
even if the trouble is obviously a badly
worn idler wheel.

* * *

Poor Height-Compression

The Raytheon chassis 21T8 displayed
considerable compression at the bot-
tom of the picture together with in-
ability to secure quite enough raster
height. A new vertical output tube
(654, Vi) improved matters slightly
for a few minutes but the trouble
slowly returned.

When this problem is encountered,
check and replace C.x, the .01 gfd. ca-
pacitor connected in series with re-
sistor R.s (180,000 ohms, 1 watt), Clr
and R«s are connected from the plate

RADIO % TELEVISION NEWS
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TELEPHONE & CONTROL EQUIPMENT

e CONTROL UNIT RM.53—
{Pictured at
operate radio eQuipment and
provide remote control and in-
tercom. of such equiement by
use of the RM-52 Unit tisted
Up to
flashlight batt.
former has High-Low impe-
dance Sw. and Sidetone. Also

ic. & Pht:ne Jack & PL-5%
ugs.

vsen: $3.95 new:$5.95

below.

M
& PL.68 P

REMOTE CONTROL RM-52—
{Plctured at right) Can be used
with RM-53 or used as a separate
tetephone system. Up to ', mile.
Uses 3 Nashlight batt. Alse can
be used as a direct remote control
for radio equipment. Provides bias
for Mic. & Sidetone to headset.
High or Low tmp. Also Mic. &
Phone Jacks.

USED: $2,95 NEW:$4~95

TS:13 HANDSET for RM-53 or RM-52,...Used: $5.95

EE-8 FIELD TELEPHONE—Ideal for private telephone

system for twe or more phenes, up te 17 miles. Hand

ringer, generator with handset, carrying case, Uses 2

".l'l""“ batt. Price—Used, Checked.......... $14.95
WIRE—Weatherproo! Twisted Pair: 500 ft, $.75—I35

1t. $1.00—2500 ft. $19.95. Per Foot at 1%¢.

COMBAT W{RE—Rubber covered W.130..$ .01 per Ft.

PANORAMIC ADAPTER
AND OSCILLOSCOPE — ID-60/APA-10

Two Units in One. Panadapter and Scope with three
inputs for feeding IF Freq. of 455 KC, 5.2 or 30 MC
from Receivers, viewing on 3" ScoPe. Also can be
used as regular scope. Has vertical and horizontal
Push-pull amplifier inputs, Complete with 21 tubes,
I‘;nlt{u‘c‘;aony Il:ook.(Nar;dd lelhu'natic.d Operates from 115
o cYcle. ot demilitarized)

wew: $49.50

PRACTICE CODE TAPE:

.
SETS: \nKED PAPER TAPES—For code
practice and training—for Radio Operators,
Hams, Amateurs, Beginners, and Telegraphers.
15 lessons to a Set, on 16mm 400 ft. reels that
:’MI‘ be rseéa;odl;cg n;‘n ':G -34A and TG-10 Keyers.
rice: ] eels in wood
CASE . ..........i..iiiiiananeeaan s l 8-95
REELS: Lesson Reels l\mllble individuatly. Order
by number desired, ) thru 15.............. Each: $2.00

BC-1158 TRANS. & MODULATOR:

Frequency coverage 53.3 to 95 MC. 50 Watt. RF
Doubter, Amplifier and Modulator Sections, using

4/815 and 10/12SN7 Tubes. Can be converted to

%-'G-IG- or 20 Meters. Completa with Tubes, Meter,
ower,

ee. . ......... NEW: $39 95 Used: 329 95
MICROPHONES & HEADSETS

F-1 BUTTON CARBON MIC.
—{Pictured at left) High Gain—
Can be used on desk. car, hand.
or strapped to chest. Complete
with on-off Mom. sl 95
Sw |ch .......... EW: ]

T |7 Carbon Mic. —sUsed checked

95: N: $8.495

Sound Powered Mic.., no cord,

used. Checked: ............. $1.00

HS 30 MEADSET — Hearing aid

.................... U: §1.50
HS-IB HEADSET —i000 ohm

: $1. 95

goung lF:owere:—OnedhetldTusiece onty. ........ U $1.
oun owered Handse -10—Used. checked $5 95
TS-9 Handset—Push to taik Sw. No n uqs =

TS-13 Handset—Push to talk Sw. w/PL 68 & PSL 55

U: $5.95
DYNAMOTORS & GENERATORS:
H
INPUT QUTPUT: STOCK H
VOLTS: vOLTS: ma. No. USESTCENSEW:
12 vDC 220 80 DM.-34 $2.95 .
12 225 0-402 5.45 ¥ ggg
12 625 225 DM-35 9.05
12 230 90 PE-133 4.5 6.95
12 540 450 DA-12 14.95
:5 ggg lgg DA-14 3.95
DM-24 3
o 'g3g 26% 4.95 7.85
| 21 DM-42 4.9
] 25 163 WE-377 .’..!og 088
14 vOC 0 150 eD-87 3.95 5.95
[E) 50 50 om-2! 6.9 8.95
[£) 1000 350 BD-77 14.95
14 230 90 DMm-2| 605
24 250 60 DM-32 2.95 5.95
24 250 60 PE-86 8.95
28 1000 350 PE-73 8.95

12 to 24 YDC PM Dynamotor—Suppliss 24 VDG 2 A,
from 12 VDC. aiso 500 V 50 MA. @ 6 VDC will sup.
ply 12 VDC & 250 V 50 MA,

2051

(00000500000 500 000 06000000000a000 New: $4195

Address Dept. HN ® $5.00 Order Minimum, & 25%
Deposit on C.0.D."s e Prices are F.0.B. Lima. umo

feit.)

RADAR
TRANS.

Transmitter  Fre-
quency (43 to 194
MC. using one 3AS

Used to

Tube. '/I’p pln:ﬂs
Y2 mile, uses 2 case x 1Y
/I’ntarnll trans- mnnn(ed’ too of 58”

Telescoping Anten-
na with 47 Dipole.
Battery Case for
holding 2/BA 30
1% V. & BA-38

IOJV; Yoit "B "
et “Ant moums
ORDER side of batt, case
TODAY! price: 98,95

FM RECEIVERS AND
TRANSMITTERS

27 to 38.9 MC. FM RECEIVER

Four Pre-selected Channets & Sauetch Circuit, Gom-

olele with 16 Tubu and Speaker. Set size: 633" X
11%:" H x t1%” D, Power required 12 or 24 VDC

& 275 VDC (50 MA, BC-923 RECEIVER—Used,

Checked YNMOTOFBC 923 ............... $34.95
V. DYNA R For 8

2 Bco;isis 953 Uud'ss‘! .95

POWER SUPPLY For BC-923............32
f(l% of Paris & Wiring Diagram for BC-923.... Ha 50

27 to 38.9 MC. FM TRANSMITTER

30 Watt companion to BC-923 Receiver. Four Pre-se-
fected Channels, Voltage regulated 0 control, using
2/815, 2/65)7. t each 6SL7, GVG 615. 6AG7, &
VR-150 Tubes, Size' {i” x It 2 vm-os re-
quired: 12 or 24 VDC & 300 VDC @ 40

BC-924 TRANSMITTER. .. New: §24.95: Uud §14.95
Power & Control Plug f/BC.923 or BC.9 £1.00
Mounting Base FT-237 1/BC-923 L BC-924.Used: 59 98

BC-603 RECEIVER: 20-28 MC variable tuning. 10 Pre-

S ush button channels. squeich Circuit, 4" speaker:
I;tTnube: 2/128G7, 2/55L7 IIGVG. 1/615, 3/6AC7. &
1/6H6. Prices:........... : £39. 95 USED: $29.95
PLUG for rear of Rccelver ...................... £1.00

OYNAMDTOR. 12 V input: Output 2m V 80 MA—
#DM.34. ... NEW: $4.95: ReISSUE: $2.95
BC- 604 THANSMITTEH' 20.28 MC, 30 Watt, com-
panion to BC-603 Receiver. Crystal contrel. 10 _Pre-
Set channels, interphone communlcnlon 8 Tubes
FH6I9 & VJI624. . i0iniiniivivanairnaas D: §$18.95
PLUG for rear of Transmitter.......oooeiacaiors $1.00
DYNAMOTOR: 12 V input; Output 625 VDG 225 MA—
2DM-3 ; $0.05

$9.95

FT-237 BASE for mounting Receiver ln
Transmitter (No Plugs required)....USED:

NATIONAL DIAL
TYPE "N" Precision 47 di-

vided scale with
decimal vernier drive 5- | ratio. Plane.
tary drive fits ‘. shaft, 100-0 scale.

Prices: 3 for $5.00_ o s ' .95

POWER SUPPLY
10 V. For Army/Navy
COMM. RECEIVERS

Eliminates set conversion.
For use w/B(-453-454.455-
requiring 24

& 250 v. 50
MA Hudy to use: has 4"
speaker. volume control, CW
and on.off switches. Com-
plete with cord and elug

Price....new: 9 18:95

Price...

NOW—OPERATE BEACON
RECEIVER FROM 12 VOLT

BC-1206CM BEACON RE.
CEIVER: 200-400 KC. 5
;l'ubos.ASS I:)c {F. operates
rom v
) covosooonnargooa 85 95
For 12 Voit operation, use
this PM DYNAMOTOR—I12
vDC il:ﬂll‘. output 24 VDC.
Size: 22" x 4" x
7* Dym ....Dnly $4 95
AC POWER SUPPLY—To operate BC-1206 from (10
Volt 60 cycle. Complete with Speaker, efc.. in same
type cabinet as illustrated at ton of thil sla 95
colUMn—PFits .. iovierrreiaioronn

PE-110 AC POWER SUPPLY

115 Volt 60 cycle Power Supply for BC-669 Rec. Trlm.
Complete with Tubes, 25 ft.” AC Power Cord, Soars

Tubes, Vibrator. Capacitor. Fuses. Housed
in wood chest. Brand New............... 359 50

TA-12B BENCIX TRANSMITTER

Fnuuency 300-600 KC and 3000 to 7000 CW & MCw
100 wWatt. Four separate oscillators easily converted t
cover 20-40-80 Meters by using crystal for 10 Meter
Band. Selector channel switch changes ECO, IPA, and
Output Tanks at one time. All Controls mounted on
front panel. Uses 3/807, 4/128K7; ailso has output
Meter. Size: 15%" x 10%" x 6%". Com- 332 95
plete with Tubes, Plug and Cable... Used: L]

For Conversion—See Surplus Manual #2—Price: $2.50

MP-28-BA MODULATOR & POWER SUPPLY For
TA-12. Modufated Max. Sianal Carrier output 75 Watts
Class B. Uses 2/807. | /6F6, 1/6N7. Dynamotor input
24 vOC output 530 VDC 450 MA.

Prices.ooeean.cnovei oo, New: $14.05—Used: $10.95

RA-10 BENDIX RECEIVER

150-1100 KC and 2-10 MC, Excellent for range and
marine use. 7 Tubes: 3/6SK7. {/6K7. 1/6C5. I /6K6&.
1/6K8. Complete with Oynamotor. MR-9 Control Box.
Plugs. Remote Tuning shaft. Size: 10” x 8'2" x 17",
RA-10 DA—24 volt 150.1100 KC & 2- !0‘ MC.

sed
RA-10 CA—12 Voit 150-1100 KG ﬁ 2-10 MC. U: S'H) '|5
RA-10 FA—24 VoIt 150-400 KC & 2-30 MC. U: 2595

Surpius Conversion Manual—#! or 22....Ea.: 2350
For List of contents in each Manual, sond 3¢ stamp

948 or nny se
@

COMMAND EQUIPMENT

USED:
550 to 1500 REC., Nav¥....covueenraras $14.95
550 103I500 RECC Nvay wllnt. ioon. Sw

NEW:
$14.95
21.95

18.95
$.95

1.95

TRANSFORMERS and CHOKES

115 V. 40 CYCLE PRI. TRANS.:

600 VCT/100 MA—6.3 V/5 A.:§ V/3 A, ..
24(‘)”\gc1/35 MA—24 V/.9A: 6.3 V/.6 A
1300 vcr}'z'sb"ﬁ'.{.'_'é's'"\ijé A—65 Vi A o
.................................... 92.95
700 v 1/150 MA—5 V/3 As 6.3 V/a.5 A. CSD.. 3.05
2500 V/.015 A.z 2.5 V/175 Avi 6.3 V/o6 Av crrues . 5.95
1890 V/12.6 MA—Tapped 2.5 V 2 A. .. .

6.95
IIS/230 24V—l Amp 1.50
1.85

6.3 V/2.0 ‘A, and § V/3 A
600-0-600 VAC—ZOO MA,. (2 2A 1

@2A;5V 3 A—4#H. 108—Price.
250.0.250 'VAC—S0 MA 24 v, I A.

and 6.3 V.
| A,—#H10%=Prlte .....covvieiinnnannss ... 4.85
Choko—12.5 Hy/100 MA. .. .....c.cviviivivannns $1.95
Choke—38 HY /150 MA—200 Ohm—Open Frame.... 1.25
Choke—5 Hy/150 MA-—&.’; Dh ................ .. L.50
Choke—10 Hy /250 MA. " x 2* x 3" Potted 4.95
ChokH Hy/400 MA—4'/= X 47 x -

* Choke—.1 Hy @ | A .7 ohm. s.ie- 2%” x
ZV.." 3 7AYo 000000000000000000000800000 Price: 1.95

FAIR RADIO SALES
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METERS:

WESTON AC AMMETER:
(Ptlcu.gedt) l; nol;/t-bla leather case,
with Test Leads, 212", 0-15
AC and 0-3 AC Scals........ $5 95
DC AMMETER HOYY: in portable
metal case. with Test Leads, 44", Fan
Mirrored Scale 0-15 ADC...........on0vvee
DB METER—I0 to u
NC-35 1mp. 600 ohms IODO cyclu
0-1 MA Welt n 506 2Yy

0-3 RF R 8. I28 2'/: EW

0.8 Amn HF w Thormocouoh IS 89 2" . 403
0-15 AC-DC—2%," S-12 495
0-500 MA 00—2"1" Hd 18-22. ..... 495
0-150 V, 60 cycte: Simpson: 3'/; ... 395
0-250 MA DC—Delur, 3" SQ............... cv. 305
OUTPUT—5 Ranges. 4000 obhm (mp.—VUsed...... 4.95

FAMOUS ARMY
SCR-625 MINE DETECTOR

For Prospectors, Miners, Ol Companies, Plumb-
ers, etc. Portable unit for locating all types of
buried metal objects up to 24% or more depending
on size and ground condition. Detection by
means of a tone, Packed in a chest. Operating
weight approx. 15 Ibs. Shipping wt. approx. 40
Ibs. Complete with

batteries ........ boocooo0000000 oo L

100—156 MC TRANSMITTER
& RECEIVER—SCR-522 TRANS. &

RECE!VER: 100—156 MC, 4 Channel. Crystal Contvol,
AM Voice Operation. |8 Tubes—Trans.: 2/832, 3/12A6,
1/6887, 1/6G6—Rec.: 1 /9002. 179003 3/12A6. 2/12AH7,
1/12C6, 1/12H6. & 3/125G7. Complete with Tubes.
Schematic¢, and Converslon info, for ama- 334 95
teur use—Good Cond. O
REC.—Chassis Only. w/Tubes $19.95 t .....
TRANS.—Chas. Only. w/Tubes $-_.5U wmwul b
SCHEMATIC and Conversion Info. Oniy........8.50

132 SOUTH MAIN 5T,
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Europe’s
largest selling
electronic tubes

.and at standard prices!

TELEFUNKEN

electronic pioneer
since 1903

MICROPHCNICS

NO

DISTORTION

NO

COMPROMISE
WITH
QUALITY

Write for your Telemaken Tube Manual and
for the name of your nearest jobber.

Exclusivel imported by

CAN ELITE, INC.

Bve e, New York 16, N. Y.

g Hi-Fi Home Systems.

| the raster.

of the 634 to ground, the resistor be- !
ing next to the tube.
I

Black Lines on Raster

The customer complained that his
Motorola TS 292A chassis displayed
black vertical lines on the left side of

Adding a 120-ohm, 1-watt resistor in
the screen grid lead of the horizontal
output tube Vi (6BQ6GT) suppressed
the parasitic oscillation which caused
this pseudo-Barkhausen effect. |

® ok % |

Picture and Raster Stretch [

The Admiral chassis 20A2 displayed
vertical nonlinearity at the top of the
raster by stretching or expanding the
first twenty or so visible lincs. Some
variation in the amount of stretch
could be obtained by an adjustment
of the vertical linearity control, R,
although too much stretching remained |
at the limits of motion of this control.

The difficulty was traced to Cha,
cathode-to-chassis electrolytic bypass
capacitor for the vertical output tube,
Vie. This capacitor had lost some |

capacity, but also had an abnormal §

power factor when tested with a ca-
pacitor checker. Replacement was
made with a tubular unit after clip-
ping the lead to the original onc, which
was part of a multiple unit. This case
was a puzzling one inasmuch as the
clue furnished by the linearity con-
trol indicated something wrong in the
circuit associated with the wvertical
output tube, but shunting the cathode-
to-chassis bypass did not cure the
trouble and no evidence of cxcessive
leakage show ed on an ohmmeter check.

Wa shed Ouf Plcfure

In those casecs where the grid of the
cathode-ray tube is fed the video sig-
nal through a coupling capacitor,
leakage in this capacitor will result in
increased brilliance of the picture and
a washing out of the video information
on the picture tube. The case is espe-
cially true if the “B-+" to the video
amplifier is fed through a resistor of
relatively high value so that the video

LEAKY
CAPACITOR

{

B+

plate voltage drops only a little from

| normal, and the grid voltage of the

CRT is only a trifle more positive than
normal. The schematic diagram above
shows such a typical case.

As a check prior to direct substitu- |
tion of the suspected capacitor, have

www americanradiohistorv.com

Trav-Electric

x5u CONVERTERS

Give You

(110 A.C. HOUSE
CURRENT
ANYWHERE

You Drive or Cruise

For € and 12 Voi
Cor Eotterize —
Copaxities 10 to

125 Wans

NO INSTALLATION
Just plug into cigar lighter
on dash >f car, treck, or
boa-—ond away we go

® OPERATE PORTABLE TV,

® SMALL DO-IT-YOURSELF

® T1O00LS WHEREVER NEEDED
One of the great conven-
iences of our electronic age

ALL ELECTRIE DO-I1T-YOURSELF
SHAVERS HOBBY TOOLS

SEF YOUR ELECTRONIC PARTS DEALER OR JOBEER

TERADO COMPANY

DESIGNERS & MFRS. OF ELEICTRGNIC EQUIPMENT SINCE 1927
1058 RAYMOND AVE, ST. PAUL 14, MINNESOTA

GET INTO ONE OF THESE
E TOP OPPORTUNITY FIELDS
= Electronics 0%

TELEVISION

= Radio-Color TV
TRAIN IN THE GREAT SHOPS OF

(LDEST, BEST EQUIPPED

SCHIOL OF ITS KIND IM LS.
Vetarans and Non-Veterans—Prepare for a better
job NOW that offers a real future, too! Get
practical training in TELEVISION— RADIO
— ELECTRICITY — ELECTRONICS — (Re-
frigeration & Electric Aprhance Repair can be
incladed). Learn on real equipment—no ad-
vanced education or previous experience needed.
Lifetime employment service to graduates.

Finance Plan—enroll now, pav most of tuition
later. Part time employment help to students.

Clip coupon for Eig Free Illustrat
FREE BOOK Bc;oLLNosalcsn:un ifm call. Ac:sNrs\'i;‘

8.w.COOKE FOUNCED
President [ ] A 1895
ELECTRICAL SCHOOL

A TECHNICAL TRAOE INSTITUTE OPERATED
NOT FOR PROF

$00 S. PAULINA &t.. CHICAGO, Dept. 27.85H
ELECTRICITY o JELEVISION © RADIO © RZFRIGERATION o ELECTRONCS

rB. W. COOKE, Pres., COYNE ELECTRICAL School 1

| 500 £. Paulina St., Chicago 12, IUl., Dept. 2 7-85H l
Send FREE BOOK and details on:

{0 TELEVISION-RADIO |

O ELECTRICITY-ELECTRONICS :

———

| NWME!. <500 e b AT bl s |

1
: ADDRESS. s.au- + + siiem smms s cm apaas m1ms mm s 1
l city STATE -
e e e |
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the set running and tuned to an un-
used channel (no signal present). Clip
off one lead of the capacitor while
monitoring the grid voltage of the
CRT or the plate voltage of the video
amplifier tube with a voltmeter. If the
capacitor is good, no change will be
noted in the meter reading.

Snow Due to Flux Leakage

The photograph below shows a leak-
age path between the third and fourth

contacts of a turret tuner. The darker
area is soldering flux with its accumu-
lated dirt and grime.

The leakage path resulted in a re-
duction of the a.g.c. voltage applied to
the tuner. Thus the tuner operated at
nearly full gain irrespective of the

developed a.g.c. As a consequence,
more snow was developed since the
noise pulses easily overloaded subse-
quent stages. These pulses were un-
duly prominent even when overloading
did not occur.

Record Changer Trouble

After considerable service the RCA
Victor RP 176 record changer may de-
velop an intermittent case of no sound.
The symptom will become progressive-
ly worse. The trouble spot is the
muting switch on the pickup arm
which serves to kill the input to the
amplifier during the changer cycle.
Due to the constant pushing, the
switch blade, in time, will jam against
the other switch blade to form a per-
manent, or near permanent, closed cir-
cuit

The remedy is to manipulate the
blades ol the switch so that they make
contact only during the change or re-
ject cycle.

Poor Horizontal Syne

When the report of poor horizontal
sync was made on the Philco r.f.
chassis R-191, we replaced capacitor
Ceo in the sync feed filter from the
video amplifier to the sync separator
tube, V., a 6CS6.

Capacitor Cso has a value of 220
pufd. and is located in series with an-
other capacitor, Cow (4700 pufd.) which
is connected to the sync separator
(V) grid, pin 1. Ce is shunted by a
150,000-ohm resistor, Reo, to form a
filter for the sync.

When Ceo opens, as in this case, the
high-frequency (i.e, horizontal) sync
pulses are greatly reduced in ampli-

February, 1957

tude. The low-frequency pulses pass
with relative ease through the shunt-
ing resistor Ren so that the vertical
pulse group's flat tops are not appre-
ciably affected. The capacitor, Con,
even though disconnected, will leave
some capacity in the circuit due to
stray wiring so that some horizontal
syne action can be effected.

No Sound from KCS-81

Some audio buzz was noted in the
RCA KCS-81 when the volume control
was touched. The 33,000-ohm resistor
connected to pin 6 of the 2nd sound
i.f. tube. V., soon heated up suflicient-
ly to reveal the passage of heavy cur-
rent through it. Capacitor Cieas, part
of a dual unit, was the cause of the
trouble.

As several complaints have been
traced to either this section or its

mate in this particular capacitor, re- |

placement of this dual capacitor is a
recommended procedure when servic-
ing this chassis, even when the specific
complaint doesn’'t involve this particu-
lar component.

Lines and Hiss

The complaint on the Crosley chas-
sis No. 431 concerned a series of heady
vertical lines on the left-hand side of
the raster with the lines to the far left
the most intense. The symptoms were
present with or without a picture. A
slight hiss could be heard on all sta-
tions or in the ahsence of a station.

The cause of the trouble was a para-
sitic oscillation at the screen grid of
the horizontal output tube, Vs, a
25CU6. 1Installation of a 100-ohm,
1-watt anti-parasitic resistor between
pin 4 (screen grid terminal) of the
horizontai output tube and the drop-
ping resistor, R.» (a 12,000-ohm, 3-watt
unit) and the bypass capacitor, C
(.05 pfd.) cured the complaint.

The resistor damps out the high-fre-
quency oscillation at the second sub-
harmonic of a frequency near the
sound carrier in the i.f. passband. The
oscillation is started with each hori-
zontal line, hence its steadiness.

Blooming in Admiral 20D2

Blooming, exemplified by an abnor-
mal expansion of the raster area with
a change in setting of the brightness
control, may be due to trouble in the
horizontal output circuit. The resist-
anece in the screen grid circuit in-
creased abnormally in this particular
case.

The output tube for this chassis is
Vi, a 6BQBGT. The screen grid drop-
ping resistor is R.. with a rated value
of 8200 ohms and a rated dissipation
of 2 watts. The case history revealed
that this resistance had changed its
value to approximately 17.000 ohms. A
5-watt, 8200 ohm resistor was used as
a replacement so as to allow additional
dissipation with less likelihood of fur-
ther trouble due to a resistance
change in the circuit. -3¢
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BUID THE BECT-

suo ALLIED’S own
knight-
kits

ALLIED stakes its 36-year reputation in the
Electronics field on your complete suxccess
and fullest satisfaction with KNIGHT-KITS.
Join the thousands who have discovered
the ultimate in kit value in...

kKnight=kits

LOWESY COSY because our
giant buying power passes biggest
savings on to you...you do the
easy assembly and your finished
instrument Is equal in performance
and agpearance to equipment sell.ng
for several times the KNIGHT.KIT cost.
(Easy Payment Terms available, t30.)

knight=kits

EASIEST TO BUILD because
KNIGHT-KIT “Step-and-Chek’* instiuction
manmals are marvels of clarity—it's
just like having a good instructor at
your side. Proved professional design
and premium quality parts help
insure your building success.

knight=kits

MONEY-BACK GUARANTEE:
When properly assembled, KNIGRT-KITS
fully meet published specifications,
or we refund your money.

WHEN YOU BUILD A KNIGHT-KIT

YOU BUILD THE BEST

~-

For a Complete Selection of

Famous knight-kits
SEE PAGES (17-123

Available Only From

ALLIED ~
100 N.
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BRAND NEW
DM35 DYNAMOTORS
12 VOLT INPUT. $I4.95

OUTPUT 625 V. @ 225 MA

SMALL PIONEER DYNAMOTORS
Ideal for Amateur or ComitncPeial Servlce 5.5 to 6
velt DC input—ootput 400 volis at 175 MA cont. B
or 275 MA intermittent duty. Comes complete with B
A & B Alters. RF hush filter & internal 51 4 ss
coOling fAh. ... .......iinaesa. each

DYNAMOTOR STARTING RELAY
12V DC coil. Sdlencid type fully enclosed. Will
easily handlie 30 amps. Conucts nnd s‘ 75
winding isolated from Eround......ga.

2'tor $3-00
MARION 272"

METER

Buslc Oclomll nag dual scale. 0-100 ma and 0-500 & 4

Mulupuer &

REDMOND BLOWER
110V. 60 cye. .3 Amp. 1600 Rpm. 334” Blower
wheel—Dutlet 27 Diameter, Suitable for s-, 95
cooling Transm, tubes, etc. . ea .
2 for $15.00

REVODEX MICROMETER DIAL
17 Oiameter didi, Satin Chrome plated. Grad.
0:100 div. Black face front Grad. 1-10. - Actually
counts 1000 div. or 10 turns, Contains mounting
hardware and fulll instructiona. For rotary in-
ductors, helipots,
with 147 shaft. .

Ottt eaie et imrated | FTL SHe
el ™| calc ca TR a
in 20 divisions..33.9% g’g‘;"{]&ﬁg@ "3,'1“""

TELEPHONE HANDSET ELEMENTS §
Recelving elements fit aundard W, E. or 556 ?
Conn, Tel, handeets . B

G. E. RELAY CONTROL

{1deal for Model Controfa, Ete.)
Contains a --gnn midget 8,000 ohm, relay {trips
at less than ma), high |mpedance choke, bi-
metal stri neon pilot and many usefyl parts.

The sensitive relay alone is worth mu:h more |
than the tota)

low price ol.,,silio ea. f0r Sg 25 l
Seated Claire SPSY. Norm. ciosed 3000 ollm coll,

2l MA et 9sc
Claire Telephone Type 11,300 ohm cnnl DPD‘I’ [
contacts 10 amp SV. Sens. 4MA. . ..ca. $3.95

€Cutter Hammer co-lactcr—uov 60 cy. 4 pole sin,
gte throw, Norm. €pen 25 amp contacts.ca. $6.95
Wermetically suﬂed Relav Coll 110v Ac 60 cy
SPDT Contacts 5 Amps - .ea. 51.85 1
1z voit DPDT DEC Rel:y T .ea. 51.35
Cramer YTime Delay Relay. 220V 60 ty 45 sec,
adj. 2 poie DT. a. $6.95
G.E. Plug In lelay 5 nreng 2000 ohm cml 4 mil.
SPDT ... e nesccnmy T ta. $1.75

2 for $3.00

OIL CONDENSER SPECIALS
BRAND NEW

2 MFD 60 .30 1 MFD 3000 VDC 1.85
4 MFD 6800 V .79 | 4 MED 3000 VDC 5.95
6 MFD 600 VDC .85 | & MFD 4ooovnc l .95
& MFD 800 VDC .95 | 1 MFD @& 15
10 MFD 800 VDC 1,19 | s mFD -rsnovnc
12 MFD 800 VvDC 1.50 | 1 MFD 10.000
2 mFD 1000 VDC .85 VDC 22.00
4 MFD 1000 VDC 1,335 | 2 MFD 10,000
1S MFD 1000 VDC 2.98 VDC 39.95
1 MFD 1200 VDC .45 1 1 MFD 15.000 i
1 MFOD 1500 VDC .78 VDC 29.50
2 MFD 1500 YDC 1.10 | 1 MFD 25.000
6 MFD 1500 VDC 1.93 VDC 49.50
10 MFD 1500 VDC 3.50 S MFD 330 AC
1 MFD 2000 VDC .BS 000 DC) _.9S
2 MFD 2000 \'DC 1.50 | 20 MFD 330 AC 2.50
4 MFD 2000 VDC 3.350 8 MFD 660 AC
10 MFD 2000 voc 6.95 (2000 DC) _2.35

NEW PANEL METERS
WESTINGHIUSE, W.E, SIMPSON, =t¢
0-9 Amps A.F.
3" METERS
20s oripg iy frane

G.E.,
1" METERS

0-1 Mil. -$3.98

llz' 050 il

ll/‘ 0-5 Amns
F with ext.
Thermocouple 3.95

3.45
©0-1 Amp DC... 3.95
©0-2 Amp DC. .. 3.9%
METERS 0:500 Volts DC 4.50
8-36 Volts DC $3. 9! 50-0-50 Amps
-50 Microamp. 3.9 Y] . 4.50
0-1s0 Volts DC 3 95
o-1 mil .

Il'\! Thermo, 0-11/3 Amps AL 3 55

BUD CE2008
Variabte Condenser 1Isolantite lnquhllon Alr

gap .03 Cnpacu) 300 MMF. Reg net 84. 65
OUR PRICE ..... k5
CNDKE—FuIIy cased, hermet-cal]y scaled
IO MENRY BO Mil (unshiclded). . 90¢
HENRY 200 Ma. $1.95
io HENRY 13 Ma, 3.50
HENRY 630 Ma 3.50
6 HENRY 450 Mil 4.95

ZRead 'u’ Save ’zs’mgamc

9 Pin tube pin aligne:
Prcelslon Meter \lumnllcr—l \1egohm

P/o to ernnce $1.49 ea

IRC M Meg Resistor 35 ales] L liakatd - Se¢

HEIN’EMANN CIRC. BRI 5
. i

80 cy
Dl M\!F 1000 VD!
000 5

1 MFD Ol Condenser 400 VDC. ... . en.
for 1.50

Thordarson Filoment Transf. pri IISV 80
aecond ary 212V, 10 amps. 7500V Insul.

v Amps. B o o K - 3.25
rchandise sold on a 0 day money back guarantee basis

3.00~25% with Order—F.0.8. New York

AK |

Sa comprPanyl
J , wWo-2-5439 |
. J

HIGH-GAIN WIDE-BAND ANTENNA

Winegard Company, Burlington,
Iowa, has anounced another antenna,
the “Color Beam Deluxe,” incorporat-
ing the “Electro Lens” feature. The
result, according to the manufacturer,
is an all-channel antenna with per-
formance comparable to separate cut-
to-channel yagis, yet retaining the
small physical size and good mechan-
ical design of the yagi. It has been
designed to meet the requirements of
color reception. Factory-assembled, it

opens like an umbrella at the installa-
tion site. setting up the possibility of

convenient, one-man installations.
Completely anodized in gold, the unit
is corrosion-resistant and weather-
protected.

Included with the “Color Beam De-
luxe” is the “Jigger Mount” device, a
universal mount that permits quick
attachment to any type or pitch of
roof. Also included is lead-in wire with
attached terminal clips and other ma-
terial needed for the complete instal-
lation.

SALES REORGANIZATION

Snyder Manufacturing Company,
Philadelphia, Pa., will reorganize its
sales program in its Automobile Ac-
cessories Division during coming
months. According to President Ben
Snyder, sales representatives will be
established in all areas. Establishment
of a sales representative organization
for this division closely follows a simi-
lar, successful reorganization of sales
for the Antenna Division.

Newly appointed representatives for
the Antenna & Electronics Division
include J. W. Lehner Co., 367 Brynhild
Rd., Columbus, O., to cover Ohio,
western Pennsylvania, and W. Va,;
also Herbert L. Dienes Co., 1505 Paper
Mill Rd.,, Erdenheim, Pa. te cover

www americanradiohistorv.com

eastern Pennsylvania, southerr. New
Jersey, Maryland, Delaware, District
of Columbia, and Virginia.
INDOOR ANTENNA

Radio Merchandise Sales, Inc., 2016
Bronxdale Avenue, New York 62, N.
Y., claims for its
new ‘‘Focus,”’
model F-38K, that
it has the gain of
three separate
switch-type indoor
antennas stacked
together. Features
include the exclu-
sive diamond
phasing loops, a
criss-cross phasing
element, and a 12-
position all-chan-
nel phasing
switch. The ma-
hogany-finished
base has a felt
pad to prevent
damage to furni-
ture surfaces.

Edward E. Wineblatt, general man-
ager of the firm, has announced the
appointment of Ed Martin as repre-
sentative in the state of Virginia.

MAGNETIC AERIALS

Brach Electronic Division, General
Bronze Corporation, 711 Stewart Ave.,
Garden City, N. Y, is seeking new ap-
plications for the magnetic antenna
materials already introduced in a top-
of-the-set indoor antenna that has no
conventional elements protruding from
its modest-sized, radio-like cabinet. It
is presently conducting development
in the direction of aircraft antennas,
miniature in size and low in weight,
that maintain the same operating effi-
ciency of aircraft antennas currently
in use.

LIGHTWEIGHT ANTENNA
Starbeam Company, Box 3087,
Waco, Tex., uses a new principle in
its “Starbeam” antenna, in which
eight twisted aluminum elements are
arranged in a star pattern on each
end of a 34-in. two-piece aluminum

beam. Its designer is Dr. Corlett, a
nuclear physicist who once studied
under Albert Einstein and who be-
lieves that TV waves are composed of

individual particles of energy. He
states that the twisted antenna ele-
ments use more of the bouncing rays,
which have heretofore been a source
of annoyance in TV reception.

RADIO & TELEVISION NEWS
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Since the unit is light (9% oz.) and
relatively small in size. it may easily
be disassembled and reassembled for
portability, and may be used indoors,
as in an attic, or outdoors.

TUCK-AWAY INDOOR ANTENNA

JFD Manufacturing Company, Ine.,
6101 16th Avenue. Brooklyn 4, N. Y.,
offers an indoor dipcle antenna, the
“Periscope,” that mounts to the back

of the TV receiver. When not in use,
it can be telescoped out of sight. The
balled-socket nickeled brass telescop-
ing dipoles pivot in any direction in
use, drop out of sight behind the set
when not in acticn.

Encased in a high-impact styrene
housing and available in a choice of
four colors, models of the “Periscope”
are available in either special or de-
luxe versions to tit portable, table. or
console receivers of various sizes.

6-METER MOBILE ANTENNA
Hi-Par Products Company, Fitch-
burg, Mass., offers the “Saturn 6" for
the many amateurs who have gone
over to horizontal polarization in the
6-meter band. Design center is 50.5

.—TL"_

=]
1

mc. but a trimmer permits resonating
between 50 and 53 mc. As compared
to vertical whips, the antenna shows
improved results, especially over hilly
terrain, with less flutter and swish,
and less ignition noise. A universal

bumper mount is available. 30—

February, 1957 5

I REPAIRING PLASTIC-MOUNTED -FTRANS-
FORMERS. Your Weller Gun gives you precise
heat control for this delicate operation. Prevents
melting of plastic sockets; enables you to repair
loose contacts and hair-thin <coil-wnding wire
without damage.

2 SOLDERING VOICE COIL CONNECTIONS,
Heat-control characteristic of Weller Guns en-
ables you to repair loose or broken voice coil
connections on the reflecting surfoce of paper
resonating cone. The slightest mishandling of o
soldering iron would burn cone.

3 REPLACING CRYSTAL OSCILLATOR. Con-
trolled heot is imperative for replocing crystal
oscillator in color demodulator circvits. With a
Weller Soldering Gun you get perfect heot
control, thus avoid damage to delicate crys-
tol element.

4 REFAIRING REMOTE-CONTROL TUNING
UNITS. Your Weller Soldering Gun fi's neatly
inte the small spoces between the term nal tzbs
on telephone-type relay stacks. Also, heat shut-
off feature of gun prevents damage to insulation.
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YOU NEED IT!

as a “course,”

(you save $1.25!)

SAVE $1.25!

Make your service library complete! Have
the needed dota at your fingertips WHEN

If broken into "lessons” and sent to you
you'd regard this new
Ghirardi training as o borgain at $100
OR MORE! Instead you buy BOTH big
books at the bargain price of only $13.00.

A. A. Ghirardi

More servicemen
have trained from
Ghirardi books than
any other books or
courses of their kind!

These 2 Great Ghirardi Books

bring you the kind of
PROFESSIONAL TRAINING
THAT REALLY PAYS OFF!

Let these two up-to-the-minute Ghirardi books make it easv for
you to handle ALL types of AM, FM and Television receiver
service by the very best and Iatest methods! Learn to handle jobs

faster, better .

.. and with less testing! Whether vou're a service

heginner or an experienced technician you'll find the speedy, pro-
fesstonal methods that are so clearly explained can gzive BOTH
vour service efficiency and yvour earnings a big boost!

Almost 1500 pages and over 800 big,
elear pictures and diagrams explain
EVERY troubleshooting and repair
operation so simply it's next to impos-
sible to go wrong,

Books are sold separately at prices
indicated. Better yet. you can save

%1.25 by buying both together! Send no
money. Practice froin these great books
for 10 full days FREE.

Mail ecupon today to Rinehart & Co.,
Inec., Dept. RN-27. 232 Madison Ave.,
New York 16, N, Y,

COMPLETE TRAINING FOR BETTER RADIO-TV SERVICE JOBS!
Radio & Television Receiver

1

It's lots easier to repair ANY radio or
television set when you know all about
its circuits and just why and how each
one works! You locate troubles in much
less time and with less testing. You re-
pair them faster. better—more profitably!

That's why Radieo & Telerision Re-
ceiver CIRCUITRY AND OPERA-
T1ON ie invaluable to servicemen who
want to be well equipped to handle to-
day's complicated receivers! First it
gives a complete understanding of basic
circuits and their variations. It teaches

Circuitry & Operation

by Ghirardi & Jchnson
669 pages, 417 clear
illustrations, $8.75

you to recognize each cne quickly, Then

it shows how to eliminate useless testing

and guesswork in making repairs.

Throughout, this book gives you the
kind of above-average training that
takes the “headaches™ out of servicing
—the kind that fits yau for the better-
paid jobs, Covers all basic circuits used
in modern TV and radio as well as
phono pick-ups and record players.

Sold separately for $6.75—or sec big
MONEY-SAVING OFFER.

Radio & Television Receiver

2 Troubleshooting & Repair

Backed by the how-to-do-it meth-
ods and procedures so clearly ex-
glamed in this big book, you can

reeze through television and radio
service jobs easier and faster than you
may have thought possible!

Throughout its 822 e8. Radio &
Telecision TROUBLE-SHOOTING
AND REPAIR i3 an amazingly com-
plete, how-to-do-it guide to professional
service methods , . . the kind that help
you handle jobs lots faster and make
more money deing it!

For beginners, this blg book 18 an eas-
il¥ understood eourse Ln {ocating troubles
fast and repairing them r-j-g-h-t. For ex-

by Ghirardi & Johnson
822 pages, 417 clear
illustrations, $7.50

perienced servicemen. it Is a quick way
to "brush up' on specific 16bs: to develop
better methods and shorteuts: or to find
fast answers to tough service problems.

AModern troubleshooting is clearly ex-
pialned—from quick ‘‘static” tests to
dynamie signal tracing and all the rest.
Bpecial hard-to-fix troubles are fully cov-
ered. Step-by-step charts demonstrate
exactly what to do on different opera-
tions. A by, telectsion rection includes
everyihing you need 10 know for fast. ac-
curgle work on anv T'V receiver model or
make.

Sold separately for $7.50 or see
MONEY-SAVING COMBINA-
TION OFFER.

SAVE MONEY ON
INSTRUMENTS!

ey Work better with fewer
instruments—get more
work out of your old ones

Here, at last, ie an instrument
book especially for servicemen,
amateurs and experimenters!

Basic Electronic Test Instru-
ments helps you work better and
faster with fewer instruments;
shows how to increase the useful-
ness of old instruments; how to
choose the right instrument for

BASIC each job; how to understand in-
ELECTRONIC  strument readings and put them
TEST to practical use; how to avoid
INSTRUMENTS buying unnecessary instruments
254 pages, . .. and lots more.
171 illus., Over 60 instruments from the
Price 8486  old standbys to the very latest

. ones are fully described and ex-
plained. Work saving shortcuts are outlined.

Included are eommnlete details on simple meters for
current und voltage; ochmmeters and V-O-M’s, V-T
voltmeters; power meters; impedance meters; capac-
itor checkers: inductance checkers; special-purpose
bridges; oscilloscopes; R-F test oscillators; siznal gen-
erators; audio test oscillators; R-F and A-F measuring
devices; signal tracers; tube testers and many others

This handy book is a complete training conrse in
the latest instruments including grid-dip oscillators,

V sweep and marker generators; TV linearity pat-
tern gemerntors, square wave generators, distortion
meters, ete. Dozens of time-savings *‘tricks" help you
put old instruments to new uses.

Check Basic Electronic Test Instruments in
coupon for 10-day FREE trial.
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Now! FIX ARY
ELECTRIC MOTOR!

Handle ANY job
from minor
repairs to
complete
rewinding

560 pages—Qver
i 800 how-to~do-it pictures

L e e

i It pays to train for
! something different!
- ELECTRIC MOTO

4 guide that helps you
cash in on this vast,
rapldly growing fleid.
S8hows step by step how
to handle all repair jobs
(including complete re-
winding) on practically
AN C or DC motor
or generator In common
use—from fractional
20!‘88 oiwer to glasm l‘n-l
PAY IN A FIELD ustrial motors. Specla
duo-spiral binding brings
"

THAT ISN'T CROWDED! oyt and related how-to-
do-it diagrams slde by side so that you learn Iast, easily
and righe. Every eob is explained so clearly you cannot
fail to understand it. Over 100,000 coples in use in motor
repair shops, sehools and for home study. Fully ap-
proved by repair specialists, unions and instructots.

It’s the ideal book whether You want to train for a
good-pay motor regnlr]ob orsimply want to fix motors
as a sidetine or hobby!

Order ELECTRIC MOTOR REPAIR in coupon.
Price only $6.95.

TRAIN FOR BETTER

USE COUPON

SHORT CUT TO
TELEVISION REPAIRS

Eliminate
useless
testing « «
Fix sets twice
as fast!

Just turn the dial
of the handy, pock~
et-size Ghirardi &
Middleton PI1X-0O-
FIX TV Trouble
Finder Guide. When
the picture in the
PIX-O-.FIX win-
Finder Guides dow matches the

Only $2 for the two screen image on the
L. television set you're
répairing , , , presto! . , . you've pot your clue.

PIX-O-FIX then shows the causes of the trouble.
Next it indicates the exnct receiver section in which
the trouble has probably happened. Then it gives step
by step repair instructions.

The two PIX-O-FIX units No. [ and No. 2 cover
47 different television troubles . . . just about any-
thing you're likely to be called on to fix. No. 1identi-
fies 24 of the most common troubles and gives 192
causes and 253 remedies for them, No. 2 covers 23
more advanced troubles not included in'No. 1, To-
gether, they are a comprehensive guide to quick
“picture analysis” servieing of any TV set ... AND
THE PRICE 1S ONLY 8200 for tae two. Money
refunded if you are not mote than satisfied. Specify
PIX-O-FIX in coupon.

e

Pix-Q-Fix TV Trouble

[ &

ror JO-day Free Trial!
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ADIO EVER MADE :.,

Cash in on HIGH-FI Here's How to Get Started DON'T THROW OLD
SERVICE and BUILDING | in RADIO-ELECTRONICS! I_}ADIOS AWAY!

A complete guide to betrer
High Fidelity methods
and results

Get better results from “"Hi-Fi"
by having all the facts and Iatest
ideas at your Bngertips!

This big book brings you com-
pletedata on modern sound repro-
duction methods nnd equipment. [
It shows how to get better results
at lower cost; how to build your
own; how to service hi-fi equip-
ment; discusses all details of com-
ponents; compares different

cefh More service experts Here's the data you

need to fix old sets
in ajifiy!

Just look up the how-to-do-
it data on that ¢ld radic you
want to fix!

Four times out of 5, this
giant, 3'g-pound, 744-page
Ghirardi RADIOTROUBLE-
SHOOTER'S HANDBOOK
A tells what is likely to be caus-

ing the trouble. .. shows how
tofix it. Nouseless testing. No

got their basic
training from this
big book than any
other of its typel

Here's basie training you
can really understand—writ-
ten by A. A. Ghirardi who has
probably trained more service
experts than any other man
living today! From start to

HIGH methois—AND IS CRAMMED q i - e Covers aver wasted time. Using it, even
FIDELITY FULL OF HOW-TO-DO-IT ot T et el ) (s e ERMe £ Dy s Ol
TECHNIQUES TIPS AND IDEAS. PAY job in any branch of 202 mfrs. from :flrz:'l:lfll :“gbec?ltu:uim ise be
ByJohnH.Newitt  Here are just a few of the many RA:I;’U:;C‘YSICS radio-television-electronics 1925 to 1942 inlormali:n)i’s ki ::’ri:ll\c:
494 pages, subjects’ How toget theright hi-fi : i work. fewimplelrepaisamiiostrotriies oIl set carls
203 illus. equipment for your needs; Hi-f by Ghirardi Ghirardi's RADIO PHYS- { made to operate perfectly for years to come.
Price 87.50 - P.A. t.vpe_snenl:ier: lf.oud- ; o?fumefs'a g ICS COURSE is the oldest
Bpenkcer construction and periorm- U g Oy B &
ance; Adjusting basx-reflex cabi- eelf test questions D00k O lts kindmand aulll 2 § THE ONLY GUIDE OF ITS KIND!
nets; Controlling distortion; Getting rid of “hang- l Price only 8650 30O AMAZINGLY CLEAR Culs service time in half!
over''; Selecting & woofer-tweeter: Sound-proofing AND COMPLETE, You can understand it, even

materials; All sbout output transformers: Specinl hi-fi

Included are common trouble symptoms and their
circuits; YWays 1o suppress noise; Negative feedback

without any previous radio or TV training! remedies for over 4,800 models of old home, nuto

and how to use it; Amplifier construction hints; Mini- radios and record changers. Airline, Apex, Arvin.
mizing tuner di.stortign; Avoiding chatter; Limiter- r 3.6 CO_URSE,S, IN ON_E! Atwater Kent, Belinont, Bosch, Brunswick, Clarion,
diseriminatar va. ratio detector FM circuits: Avoiding § Starts with Basic Electricity. Then it takes you Crosley, Emerson, Fada, G-E, Kolster, Majestic,
record wear: Tips for custom builders; Bass-refiex step by step through the entire field Irom basic cir- Motorola, Phileo, Pilot, RCA, Silvertone, Sparton,
charts: Acoustieal horn design dnta; special installa- cuits, compenents, instruments, ete. to their final Stromberg and dozens more. [ncludes hundreds of
tion problenis; pre-amps and equalizers; pick-up reso- application in radio-eléetronic equipment. You can pages of invaluable tube and component data, serv-
nance; & novel horn system . . , and literally gozens buy newer, coatlier treining—but you can't buy better ice short cuts, etc.
of other subiects. Yo & Snvulstecir e pride Ask the Specify RADIO TROUBLESHOOTER’S
Order Higl. Fidelity Techniques in coupon VA L 5 HANDBOOK in coupon. Price only $6.95. 10-
today for 10-day FREE trial! Order RADIO PHYSICS COURSE in coupon. day trial.

Here’s everything you need to know ABOUT OSCILLOSCOPES!

that reall Oscilloscopes are “gold mines” if you learn to use them fully on every job.
d Y THIS BIG BOOK TEACHES YOU HOW!

teaches you Here, in a big, revised 2nd edition, is THE  justing eircuit coniponents and setting the oscil-
how to use Dbook that really shows you how to use oscille-  loscope controls. And you learn to analyze pat=

The book

" sco Iea!l AR T e e terns fast and RIGHT!

copes on enrly as A-B-C, ) - . ;

i SCOPES AND THEIR USES gets right down . Includes latest data on use of 'scopes in color
all kinds of | " ke in AT 0, Chesieg Gty V., industrial electronies, teaching . . . even in

2 > xr . H atomic energy work. Over 400 l¢lpful pictures
electronlc ::|¥§1ur:gdli):wo} ‘t:ll:z\lrf:ig:: t?nl::t:;tez ?.:h:rji“ﬁ";'t. including dozens of ggt!ern photos make things
service Even tough realignment jobs are made easy. doubly clear. Price $6.50. Oscilloscope axperts
No involved mathematics! Every detail is clear- Practice 10 days free. Order MODERN get the BIG PAY jobs?

ly explained—from making connections to nd~ OQSCH.LOSCOPES in coupon.

Now! PASS FCC
LICENSE EXAMS
easier! faster!

Dept. RN-27, Rinehart & Company, Inc.,
232 Madison Ave., New York 16, N. Y.

[[] Check here for MONEY-SAVING COMBINATION OFFER

. . . on Ghirardi's Radio & 1V Receiver CIRCUITRY AND OPERATION, and Radio & TV Receiver
TROUBLESHOOTING AND REPAIR, Price oaly $13.00 for the two books plus postage. {Regular price
$14.25 ... you save $1.25). Payable ot rate of $4 [plus postage) after 10 doys and $3 o month for
three months until $13,00 hos been poid. If not sotisfactory, return books in 10 doys ond awe nothing.

Mc lessons
lo wait for

Train for big pay in Check here to order INDIVIDUAL BOOKS

| f
| I
| 1
i l
SN | O Radio & TV Recsiver [ HIGH FIOELITY TECHNIQUES. .....$7.30 |
communication’s most | CIRCUITRY & OPERATION........$6.75 ] MODERN OSCILLOSCOPES AND 1
interestingliiobs {J Radio & TV Recsiver THEIR USES .........c0.r00000..56.50
g i | _ TROUBLESHOOTING & REPAIR...$7.50 . )
1] BASIC ELECTRONIC TEST HjRADIONEAOUBLESHOOYER;S
Here, at last, is o guide to FCC | INSTRUMENTS.......... ceierei 54,98 HANDBOOK. ... coevriiveesan.-$6.95 |
License Examinations . , , written I ] ELECTRIC MOTOR REPAIR........$6.93 ] RADIO PHYSICS COURSE.........$6.50 |
LICENSE MANUAL 80 you can easily understand AND RE- ] PIX-O-FIX TROUBLE-FINDER ] LICENSE MANUAL for Radio 1
for MEMBER it. Covers ALL EIGHT exam | ~ GUIDES (Nos. 1 and 2)......... .$2.00 OPErators...c.vvvteccscsscssss $5.00
Radio Operators :‘l;':“;':";ébb“:’t j:;:;:l!::::nd t}::;‘i‘o[f]:"“:i‘:ﬁ | If cash is sent with order, wa pay postage—some 10 day refurn privilege. Otherwise, postoge is extra. 1
by J. R. Johnson Btraight-to-the-point answers, Includes full | To order OUTSIDE U.S.4.—Special combination offer, $14.00 for both books. For |
Y ('W2'B[§L) 9 data on the recent changes in examination ele- all other books. add 50c each 10 above prices for handling through customs, etc. ’
ments ! and £. (Many I[olks do not even l Sold for cash only. Any book may be returned in 10 days arnd money icill be refunded. 1
A complete, prace know these changes exist!) Covers all neces- |
tleal study guida for sary examination data from electrical-radio | Name. . o.oveeieieieiniieiieiiiiiionieieieiiaesiieraeeetiatasaieisees I
ca Y guic fundamentals to navigation and related 1
@etting your “rick+ subjects. Anyone who has basic radio train- | Address
of" as a commarcial ing will find Johnson's LICENSE MAN- i e TR LR L R R I poooooeeeacs [
opsrator UAL the ideal training book for making this . i
all-important sw% ahead in his career! | City, Zone, State......... P . ... ... ...
Price only $5,00, Use coupon. '
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x ROCK
1&: !LETE)NN:S BOTTOM

SurermaRKET | PRICES
NEW HI-FI EQUIPMENT YEAR BOOK

Most complete guide in the in-
dustry. 128 pages crammed full
of techmical information of 100

mirs. Lists over 700 items, 400
photos of the latest Hi-Fi mer-
chandise. with costs. This is a with Md

.
Py ser oy bought from
limited edition! Year Book

RECORD CHANGER BARGAINS
WEBSTER NEW 4 SPEED: changer v.lth Magic
Mind. Automatically changes from 3315 to 45
RPM as the record drops. New 16 RPM speed.
\hth ceramic cart, dual sapphire 324 95

tyli
WEBSTER NEW 3 SPE
With 4 pole motor & GE RPX0O50A 321 95
Reluctance cart & dual sapphire styli. .

::;EIIJONQZLLYU(?#:S%SE NATIONALLY FAMOUS

RELUCTANCE CART TYPE
gg;:n'?refp'efxag 55; O0SOA. Triple play sap-
miil sapphive & 001 miil | Phire needles for all rec-

diasmond. Clip-in sulul. ords. clip-in stylus. stylus
Stylus preuure s 1 -, pregsure 6 95
6-8 grams. 1 6:-8 Rrams...»s o

45 RPM GARRARD .53.49 MONARCH .$2.95
SPINDLES WEBSTER .52.49 COLLARD .$3.75

DYNAKIT MARK Il

The most compact high fidelity 50 watt amplifier
made. 100 watt peak. Intermodulation distor-
tion less than 1% at 50 watts, less than .25 %
below 35 watts. Response 6-60KC =+.5db +.1db
20-20Kc. Input 1.5 volts for 50 watt output,
hamping factor of 18. 8 and 16 ohm taps. Uses
2-EL34, S6ANR and 5U-GB. Complete with all
components. Prewired XXXP circuit board. Only
top quality parts used throughout. 869

With bottom cover and cage. 27 lbs.. . .

Grommes Hi-Fi Amplifier Kits

]
10 Watts. 18 watts peak, Belp- 20
o 20,000 eps 1 db. Preami 4
= i puts. Hum—80 db. 2% lhrm- Dht
(S at 10 walts, CompDlete with detalled

el
. G
solder, Easy to m, 2-12AX 2—6\'0- & 324 95
5Y3, Bass & Trchle boosl. Limiled quantity .

New 20 watt Grommes amplifier
kit. mdl. 61PGK. 30 watts pcak.
liesponse 20-20.000 cps 14 db.
hum—80 db. full cqualization &
compensation, Complete with

e $598.50
FM-AM TUNER KIT

Electronic Agitator
(Continued from page 43)

appear on Ci.. When switch 8, is closed,
full line voltage is connected across
the plate-cathode circuit, but the tube
does not fire because of the negative
charge present on C.. This charge
blocks space current until it has dis-
sipated through R.. Resistor R. func-
tions as a coarse adjustment by shift-
ing the operating point.

The tube fires at the expiration of
the timed period and applies rectified
a.c. to the relay, RL.. The tube con-
tinues to pass current and hold RL,
closed until 8: is opened. Plate cur-
rent then ceases, RL: opens, and C, be-
gins to charge. After a second or so
the cycle may be repeated. R: pro-
tects the grid by limiting the current
during the charge and firing periods.
Rs connects the cathode to L: Fuse Fi
is used to prevent tube failure if Cs
or the relay become shorted.

In operation the film reel is clipped
to a string which passes through the
string guide and is attached to the mo-
tor drum. The drum on the motor
shaft need not be grooved as shown in
the illustration. A short piece of 1"
diameter dowel with a hole drilled into
the end to accept the motor shaft and
a screw tapped into the side is suffi-
cient. The string guide will keep the
cord from running off the drum.

The string guide is made from a
short length of coat hanger wire bent

sharply at one end and soldered closed
at the other. The slot left should be
sufficient to pass the string, but not
the knotted string. After assembling
the switch onto the chassis, the string
guide is soldered to the switch lever.

When the timing circuit fires and
closes the relay, the motor begins to
wind the string and raise the film reel
out of the solution. This is the drain-
ing period. The lower knot in the
string is unable to pass through the
string guide, thus raising the guide
and opening switch 8i. The motor then
stops, allowing the film reel to coast
down into the solution. As the reel
enters the solution. a second knot lo-
cated above the string guide, about
three inches from the motor drum,
pulls the string guide down, closing 8,
and starting the timing cycle again.
The period for which the film is drain-
ing may be changed by varying the
distance between the lower Eknot and
the string guide. The “in solution”
period is adjusted by means of the
two controls on the front panel.

The completed unit is supported by
a board which hooks onto a shelf
above the sink.

This agitator has given daily service
for over two months. It has operated
perfectly and assures us of consistent
results in our color film processing.
The advantages of automatic agitation
will also prove valuable to the careful
black-and-white processor.

Agitation is an important detail and,
unlike a person, this mechanical unit
is almost infallible.

Complete schematic diagram of the electronic agitater. All parts are standard.

qllli’ily Permrmlna 3 double
1 stages, Foster-Seeley
dlscrlmlnuor automatlc  fre-
ney control & defeat, 7 tubes
plus rectifier. Dl-mrtwn less ihan 12'. Hum level
=T0DB, Sensitivity 6 mi volts for & DB
on FM & 20 microvolts A.\l. FM selecuvlly 200K
bany width 83 DB dow B8KC band width 5 DB
down., 343" high x gl/g” wlde x 8% dee P szg 95
ComPilete with step-bv-step instructions.

FM TUNER ONLY—523.95 e COVER—-SB 95
ese units are ideal In combination with the Grommes
lli Fi_Amplitier. Kits listed above,

MULI.ARD I'II FIDELITY TUBES

Type Repla yp. Replaces Price

EL34 KTGB. GCAT 54 35 ECCS: 12aU7 $2.20

EL37 6L 58 ECC! 3 12AX7 $2.5%0
K (-1 $3.50 EFGG Z729;

EL84 6BQS $2.40 6267 52.75

ECCB81 12AT7 $2.60 | G232 5V4; Sud $2.95

FAMOUS UTAH SPEAKERS

12" coaxial., exclusive bullt-in crossover network as-
sures a fredquency response from 35 w0 17,300 cops,
12 watt cap. 3 OHMS 8
impedance. Rem. $24.053......0000000.0 g
15* woofer—response 3o to 8.000 cycles. 21.5 oz.
magnet, 25 watt capacily, L'a™ vaolce coil, 31 9 95
8 OHMS impedance. Reg, $34.95.......

5" guper Lweeter—response 3000 to 19,300 cps. 23
watt capacity. 34* voice coil, 8 OHMS im- s-, 95
pedance. with huilt-in crossover* network.

JENSEN SPEAKER ENCLOSURE KITS

Now you can bauild any of the basic Jensen speaker
enclosures at tremendous savings. All kits are cut
from 34~ plywood panels and all bafles are pre-cut,
All hardwiire, zlue. sound 8bsorbing materlal and
complete simple instructions are Included. You nced
only A screwdriver, Brochure nvnllnh e,

K-101. Imperial Cabinet Kit.

K-103, Tri:plex Calinet Kit
K-103, |5~ Base Ultra-Flex Cab Kit
K-107, Concelfto Cabinet Kit.
K-105, l“‘ Base Ultra-Fléx Caty k
K-111, 8" Base Ultra-Flex (‘nb Kit .
K-113, 'II‘reasurc Chest Caly Kit. ... . ........

Standard Coil Cascode TV Tuner
Replacement for any type TV set. 41 MC. ss 95
1F. Shaft len®th 304", .. ....... . ..., .

Knoba to match—868c. in lots of 3. $8.95 ea.

"
=-NWwW e bR

Building Your Own Hi-Fi System? Write Us FOR
PRICES ON OUR PACKAGE DEAL QUOTATION,

All merchandisc is brand new, factory fresh & guaran-
teed. Mail & phone orders filled on receipt of certified
Check or MO of 209 of itcms ay a deposit. Balance

0. F. factery N, Y. Prices & specifications
lub;e:t to chlnqe without notice.

AIREX RADIO CORP.

64 Cortlandt St. N.Y. 7, N.Y. CO 7-2137J
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Rr—5 megohm volume control

Re, Rs—50,000 ohm. 1 w. res.

Ry—5000 ohm wirewound por

Cr—16 ufd., 450 v. elec. cepecitor

Cs=—20 pid., 250 ». eclec. capacitor

Sr—3.position lever switch with delent spring
removed (Centralab =1452)

Fr—1 amp fuse and holder

RL—35.p.d.t. relay, 10.000 ohm coil

Tr—Fil. trans.,, 6.3 ». @ 1.2 amps. {Stancor
P-6134 or equiv.)

Motor—8 r.p.m. a.c. motor (Available from
W. W. Granger, Inc., 118 S. Oakley Blvd.,
Chicago 12, I11L.)

Vi—2050 thyratron

Over-all view of the
chassis and the back
of the front panel
with the motor and
2050 thyratron tube
removed. Top of unit
is at left. Plywood is
easy fo work but the
builder can use any
material for con-
structing the agitator.
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PROFESSIONAL TRANSCRIPTION TURNTABLE AND VISCOUS-DAMPED TONE ARM

N TURNTABLE AND TONE ARM FOR THE PROFESSIONAL USER AND THE AUDIOPHILE

PK-100A TRANSCRIPTION TURNTABLE

New 3:speed ‘nstrument with bhu n siroboseope and viewer for exaet speed determination. and magnetic
brake for instantaneous sbeed variation. Precision efigin€ered to meet professional standards for woor, rum-
ble and flulter content. Heavy 12 Last aluminum rim-driven turntable. Variable speed control perniits
adjustnmient of cach speed within *= 7 % using efficient frictionless magnetic hrake. Heavy-duty constant
sheed d-pole induction motor freely susnended -md isolated by shock-mountings to eliminate vibration
trapsferral. RC filter network suppresses “‘pop’’ in speaker. Truly a delight for the connoisseur. Size:
13%2” x 14” and requires 234" clearance above and 3%" below motorboard. For 110-130V and 60/50
AND SAPPNIRE cycle AC. Power consumption 12 watts. Handsome hammertone gray finish. Shpg. wt.. 20 lbs.

Net 49.50

<Ak PK-100-A

PK-90 VISCOUS-D. ED TONE
This transcriplion arm assures dependable and stable oDeration. utilizing the *‘floating action’” principle of
‘viscous-damping.’’ The arm is aubported at a single point by & pivot and jewel bearing having negligible
friction. Damping is accomplished by a silicone fluid occupying the gap between & ball and socket. This
damping control permits high compliance and megligible tracking error. and preventas deamage to either
record of stylus should the tone arm be accidently dropped. Low lrequency resonance, skidding and groove=
jumping are likewise minimized. The tone arm accepts ail recoids up to 16" and accommodates virtually
all hi-fi cartridges by means of precisely engineered adapters which simplify instaljation and provide proper
stylus pressure.
This tone arm s a quality companion to the PK-100 with matching finish. Shpg. wt.,, 234 lbs.

PK-90 Net 15.95

METAI.-CASED CONE TYPE HI-FI TWEETER
HIGH FREQUENCY TWEETER |. ul]aumcv RESPONSE 2000 -16,000 CPS * HANDLES 20 WATIS OF POWER

i b t high f t 1 G
WITH ACOUSTIC LENS  JRENRISATEN yx'?oé%'ey'fl‘l‘ie"fsy.m‘-’.ﬁf:fi-fﬁl‘:‘e'lﬁ
t

L-...-.-.....---

DIRECT IMPORTATION at higher end of audi ectrum where other cone type

Lweeters tend to lose clarity and volume. Entirely closed

MAKES THIS PRICE POSSIBLE! in a metal case with a base so that it can stanil by itself

or be mounted on a fal surface with mountlng hracket

supplied. Rated to handle 20 walts of power. A Cross-

over nctwork is required; the Lafavette LN-2 is |denl.

Voxcc coil impedance 8-16 ohms. Size: 3V
* Diam. Shpg. wt., 3 Ibs.

® FREQUENCY RESPONSE FROM 2000
CPS TO BEYOND AUDIBILITY
® LOUVERED ACOUSTIC LENS FOR

UNIFORM SOUND DISPERSION
® HANDLES 25 WATIS OF POWER
® PRICED EXCEPTIONALLY LOW

The frequencies above 2000 cycles are chan-

New high frequency twecter featuring a louvered acoustic lens for uniform sound ,

dispcrsion asd capmble of bandling up to 25 watts of distortion-free power. The = ?ﬁ.!-eg.:z?. L(;m h.iﬁ::i:;-‘é"i:ﬁyc‘n“:.?.f:n‘g- 2‘5::."3,3'
directional tendeney of high frequency notes Is overcome by the natural wide ing this efficient crossover n’("iwork The h': hs
dispersion angle the short horn and the acoustic lens which disrerses and and lows are brought into acoustic balane Kb

radiates the high notes sniocothly throughout the entire listening area. The lens is 3 o= ;ne,‘.“ of a continuously vﬂr,-.|,|,' |e,'.l.|"b;',||,;"¢¥
detachable for pasel mounting. with a separate base for the tweeter furnished 1 coatrol. Control has a 2o lon cable for re-
for external mounting whe'r'e desired. Aluminum voice co.l has 16 ohms impe- P mote mounting. Netv\ork m.,“,hﬁ 8-16 ohm

dange. Size; 414" lon x diameter. lens extends 2 ¥2". Requires a crossover
network, preferaply one with a level control, such as the LN-2. With full instruc- e
tions. Shpg. wil., 5 lbs. . 2%" D. With full insteuetions. Shpg. wt., 5 lhs.
Hw-7 .. Nct 14.95 et 8.75

IMPORTED
12" HI-FI COAX. SPEAKER :
® FREQUENCY RANGE 30-15000 CPs |
® HANDLES 20 WATTS OF POWER :
® COMPLETE WITH LEVEL CONTROL i f’?;"; u-}.li'.:.‘l'"r;.’:a'e‘n,“-j“.’,:’i;';.i';% ol
® POWERFUL TSK-5 MAGNETS  { famplowe wlth 3 comtiniousty " saivanie
]
1
]
1

speakers with insertion loss reduced to a mi
m. Enclosed in metal case 6” L x 253" I x

Carefully designed and e¢nglneered to
Lafayettes own specifications. Insertion
loss 1s well below the acceptable min-
imum. Crossover fs ay 330 and 5000

* SPECIAL SHEEPSKIN-EDGED CONE ““presenice’” and ‘‘brilllance™ controls for

A Lafayette exclusive import and exe
ceptlonal value. COII&Ibt\ of a 12”7 woof-
er, couxially mounted 212" tweeter and
a_bullt-in crossover network. The spe-
cially processed fibre cone has a she:p-
skin edge to suppress unwanted nodal
vibrations and insure beautiful tone
quality. Highly efficient TSK-5 magnets.
Level contrel provides variation to 6 db
cut. MaxImum input 20 swatts, Impe-
dance 8 ohms. Rugged all-metal frame.
If male in this country, would cost at
least $49.50. Shpg. wt., 11 lbs.

SK-58 Net 29.50

tonal adjustment and full instructions.
8”7L x 3% 7H x 2%”W. Bhpe. wt., 7 1bs.

LN-3 ..o Net 14,95

g
»

S$K-6 7

4
SK-63 12"\"&- /
\'

This 2-wax speaker system is another excellent buy for the moderats purse. Tt Is

A complete 3-way system capable of per-
formance hgretofare found only in sysiems

lmlully the same 2% the SY-§5 aystem descxibe at the top of the page. but fncor- I3 % at many times this price. The compo-
porates the de uxe NIK-68 =peaker with 21.5 oz. qAlnltﬂ V magnot. This results in ® 15" Woofer with 31,5 ox nenl‘:il wcrelspct[ally selected by L-rnlycllu
more efMicient reproiEtion 1nd extension of the lower reglster. Comulete system in- Mugnel :oun dclnz lnlaerls“ to .t)“ell; u}e 'm:'l m?m
¢ludes the SK-58 12¢ 25 watt weoler, HK-3 conc type tweeter and LN-2 crossover u 8,, Mid- Kk n Ttl:l (] 1 Iedy a t; e olu.e: ‘prbce
network wiih lerer-bellllance ountrol. Range of system 35-16.000 cycles. Shpg. wi., - 4 range speaker Egizenc‘k an'(!lc %r«laf”:?l:e n;t;lulsm);, va(r)rlng
1581 :’7 Complete Sy=t Net 27.50 Acoustical Lens Tweeter supech reproduction across the entlro
e S P oS il bogre b g pens e At ® J-Way Crossover Network audlo spectrum. Shpg. wt.. 25 Ibs.

SY-86—Complets System. safic as above except the MW.7 Tweoter with acoustical lens Y93 ot 55.50
Is supplicd instcad of HK-3, Shpg. wt. 20 Ibs....oovverivrnvveraoer..--Net 38,50 T - ) 3

100 SIXTH AVE., NEW YORK, N. Y.
BOSTON, MASS., 110 Federal St.
LAFAYETTE RADIO mmm oo win.,

NEWARK, N, J., 24 Central Ave.

JAMAICA 33;| N.Y. 165-08 Liberty Ave, write ror rRee Borgain Packed Catalog! gponx, N, Y., 542 E. Fordham R,
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ONAL IN COMPLETELY WIRED

LAFAYETTE SeNSATIRIEs: ., ppgsmesT Zouipmmnr

E—— ¢
LAFAYETTE SIGNAL GENERATOR NEW POCKET AC-DC VOM MULTITESTER

2,000 ohm per It Sensitiv:
"7 NEVER BEFORE HAS A COMPLETELY WIRED AND TESTED o "IVt on Both Ec-and Ac
'\ INSTRUMENT OF SUCH ACCURACY AND QUALITY 180 va 3” METER
o B8EEN OFFERED AT SUCH A PRICE! 1% PRECISION
| ® FREQUENCY 120 KC TO 260 MC RESISTORS
® 120 KC TO 130 MC ON FUNDAMENTALS SILVER CONTACT
o LABORATORY ACCURACY AND GUALITY SELECTOR SWiTey

A completely wiréd and tested instrument not to be confused
with units sold in kit form at almost the same price, but with

a quality and accuraey of instruments 3 to 4 times its price. SULL
Si? overlupping ranges generate signals of 120KC — 320KC, pe v S_CALE RANGES
420KC—1000KC, 1IMC—=3.2MC—11MC, I1MC—38MC and olts: 0-10; 0-50; 0-

5C0; 0-lo00 Volts — AC

37TMC—130MC al] on fundamentals with calibrated harmonies v
from 120MC to 260MC. Selector switch gives instant choice clts: 0-10; 0.50; 0.500;
of ranges. Switeh gives choice of internal modulation of '400 0-1000 Volts—DC Current:
22.50 CPS or use of any cxternal source at other frequencies. For 5C0 va and 500 mo ~—
audie testing the 400 eycle signal ean be used separately. Resistonce: 0-10K; 0-1 Meg
Outputs are dulated RF, dulated RF and 400 CPS audio. RF output js in excess of 100,000 — Decibebs: — 20 10 +22:
microvolts and jacks are provided for choice of either high or low RF output. Stability is insured +20 to 36 db (0 db —
by special circuit design. Has a fine adjustment RF control. AF output is 2-3 volts, AF input is 4 0.775 V)—Copacity: 250
volis across 1 magohm. Large clear 5 inch etched dial plate and pointer are protected by transparent mmfd to .2 mfd—.005 mfd
plastic bezel. Common AF terminals for EXT-AOGD input and INT-AF for sudio tests eliminate need to | mfd—Output Ranges:
for speciai AF output connectors. Machine engraved panel lettering. Handsome fray metal case with 0-10; 0-50; 0.500; 0-1300
carrying handle. Measures 612" x 10" x 4%2"”. Comes complete with pair of leads. AC line cord volts ‘

and plug. Operates on 105-125V 50-60 cvcle AC. Shpg., wte, 8 Ibs.

LAFAYETTE L5G-10 SIGNAL GENERATOR " . 22,50

Best Buy in America! A very aceurate iti
8 2 g ary ate and sw -
g This Muititester is a complete instrument (nt;‘l,n?quic‘.:)y\?i"tg;

AFA APACITA - . hi i ity
| gh quality and sensitive 160 mier
| ! oamp meter;
| ‘ A gﬁ;d\s?‘!’tnon both AC and DC, Single sélector sv.'zi?coht.' ‘l,h‘;:
‘ Decition lezustors. 3" meter. Features extreme versatility
H 1 racy and ruggedness. In attraetive plastie front pnnéll

COMPLETELY WIRED AND TESTED :I;‘J' p,‘lf‘t;‘e' !:‘g;wuir:egogaug%ﬁgnf\sé and shielding. First eapa.
7 i . |
Iange requires 10 volt AG source. Sire ,\f':',c:‘f,‘"e-: '9;”1..“;7;}”.,

® TWO INSTRUMENTS IN ONE { Complete. = 2 . =31
© CHECKS ELECTROLYTIC, PAPER, MICA AND 4lpo. 'e With test lcads and batteries. Shioping weight
CERAMIC CONDENSERS RWeRTA . Complete 7.95

® 4 DIRECY READING CAPACITY SCALES FROM
.00001 MFD TO 1000 MFD

¢ CHECK FOR OPEN SHORTS, LEAKAGE AND HIGH SENSITIVITY 20,000 3
o Toars PER VOLT DC 10,000 OHM peR

MEGOHM VOLT AC MULTITESTER

LOOK AT THESE

FULL SCALE RANGES!
D.C. Volts: 0-6; 0-30; ©-
120; 0-400; 0-1200; 0.
6000 Volts — A.C. VOLTS:
g-?gooo-so; 0:120; 0-400;

- Volts — RESIS.
TANCE: o0-10K; 0-100K;
0-1 Meg: 0-10 Mcgohms—
D.C. CURRENT: 0-40 Micro-
amp; 0Q-6; 0.60; 0.600
Milliamps — DECIBEL: — 20
to +17.db (0 @ —0.774vV)
= CAPACITY: ,0001-.01;
-008-.15 mid — INDUC-
TANCE: 20-2009 millihenry
—=OUTPUT RAMGES: 0-6;
0-30;" 0-120; 0-600; o-
1200 Volts
The new Lafayelte high sensi-
tivity Multitester is a complete
instrument (not & kit). In ad-
dition to its unusuval sensitivity
of 20.000 D “OLT

N D.C.

Here is a “‘must™ for servicemen and lab technicians. A
completely seli-contained AC operated capacitance and
resistance bridge, plus a quick check for in the set test-
ing. Larze 5 direct reading scale has 4 ranges of 00001
-.005 MFD, .001-.,5 MFI), ,1-50 MFD and 20-1000 MFD.
Resistance ranges are 100-50,000 OHMS and 10,000
to 5 megohm. Quick check feature enables you to check
capacitors for shorts, open orsintermittent while in cir-
cuit—no need to remove them from the set till you're
sure they need replacement. Leakage test swilch Rives
yvou choice of 25, 150, 250, 350 o 450 volts for checking leakage under correct potential. Separate
power factor eontrol with coniinuous settings from 0 to 50 9. Operation is simple and accurate. using
a magic-eye tube as:the null detector, Attrnctively finished steel eanse with ewched panel and rounded
comers, measures 14¥2”L x 8V4“H x 5”D. Shpg wt. 19 Ibs.

LAFAYETTE CAPACITOR-RESISTANCE TESTER
COMPLETELY WIRED AND TESTED

COMPLETELY WIRED AND TESTED
& CHECKS ALL TYPES OF CONDENSERS FOR

21 5 CAPACITY, LEAKAGE, OPEN SHORTS OR

. o INTERMITTENT CONDITION

® DIRECY READING SCALES FROM .00001
1 S loOOhMF:) A':D 100'10 .S‘MEGOHI:: Canacitance i ol its ranges, it is packed with

A stable and nccurate bridge type circuit measu apacitar feRtures" that Laonls 3
4 ranges of .00001-.005 MFD, .001 to .5 MFD, .1 to 50 MFD “gd cost at least twice as much if made in this g!ﬂum?kﬁse};
20 to 1000 MFD. Two resistance ranges of 100-50,000 and 10,- | [ ocicion resistors, silver contacts on selector suwiteh
000 1o 5 megohms, Check l€akage under actual load with choice {327 0 s arer. Dependable, ruggzed and accurate. Even the
of 25, 150, 250, 350 or 450 volts available by selector switch. 1.4 {ands are heavy duty with high voltage insvlation Yolt-
Power factor control from O to 50 %. Checks for leakage, open, | o0 couree required for low eapacity range is 120V A.C.. fo
short, or intermittent Operation. All readings tuken directly off §pioy ranre capacity and inductance scale is 6V A.C. Atteags
scales after setting magic eye to maximum. Completely self-con- |70 plastic front With metal hottom, Size 65/ wd e /s iis
tained power supply. Attractively finished steel case with rounded Compléete with batteries and leads. Shipping wcis:ht. RS l_bul

OHMS PER V

2 .C. AND 10,000 OIiNMS
PER VOLT ON A.C., and the
extraordinary numberand scope

corn>rs and etched panel. Operates from 110V AC. Size 93 "L X e s
7V H x 5, "D. Shpg. wt. L0 Ibs. RW-30A ... tareareneer ey i .Singly Each Ig‘;:
MODE. LC-15.............. B o i reerviieiene NET 21,50 n lots of 3, Each 19.

4 AND 6 TRANSISTOR SUPERHET KITS POCKET AND HOME RADIOS
FOR SPEAKER AND EARPHONE OPERATION

Completcly self-contained. pocket size portable set which oper-
ates a minlature earpicce S0 only you can hear. The eircuit
uses 4 transistors (2 high frequeney and 2 audie) pPlus a ger-
manjum diode, 2 IF stages and Lublt-ln high gain ferrite corc
and antenna, The result Is a sensitive, stable and selectlve
recelver covering the entire broadeast band. It reauires no
outslde antenna of ground conncetion. The kit is supplied com-
plete with transistors and all parts. Including battery. and
drilled and punched ehassis. Pietorlal and elrcuit diagrams
are Jncluded with simple. casy-to-follow instructions. (Note:
Earpiece and carrying casc are not supplied.)

Net 19,95

.. KT-94 —Complete Kit. Shpg. wi.. 2 lbs..
Net 1.95

~ MS-311—Leather Carrying Case........
'49 MS$-260—Super Power Dynamie Earplece Net  3.95 detector and features 2 spectally mnatched
IF transformers for maximum power
&'wW

OCKET §

4'!1. x 3-5/1 2-TRANSISTOR PUSH-PULL OUTPUT KIT WITH SPEAKER transfer. The conponeats are housed In
\ x 170 SELF-CONTAINED IN BEAUTIEUL PLASTIC CASE. a professtonal looking beige plastic case.
The recelver's nppearam;:) elnhanced by attractive 1llnl{!.'hor: and s‘;l\;er
s Converls 4-Translstor Kit KT-94 fnto a 6-transistcr home radlo | station dfa), Scnsitive built-in ferrite antenna ellinlmites need for
5 with speaker. 7Transitorized push-pull audio stage plugs into | exteérnal antemna. A‘deslzner s dream in s ml'pe Do~!cel supeg}etl.
{-transistor kit, sultable for groun listenlng. Perforinance | recelver! Complete with all pans, ll'a",5|ST-<H'Sl ;II§D3I¢EISOI-/16;
cquil or superlor to commereially wired sets sclling at much | and easy to follow step-by-step Instructions. 414”7 x2%” x1-1/16”.

higher prices. Iit Includes 2 transistors, 2 transformers. | Shpg. wt., 1 1o,
213”7 PM speaker, pre-punched chassis, speaker cnag (10103 | wy.116 ~—Complete Kit, less easphthe.................Net [6.95
all comnonents), battery, hardware, Instructions and diagramwms. M$-26¢ uper Power Dynamic Earphone,.............Net 3,95

KT-96—SIpg. Wi, 1 Ibiescisaiosivasaniseensas.Net 11,60

3 TRANSISTOR SUPERHET
POCKET RADIO KIT

® A TRYE POCKET SUPERMET RECEIVER-NO EXTERNAL
ANTENNA! ® NO ExTEANAL GROUNO!

A remarkeble sensitive, super-selective
pocket superhet recelver with asionish-
ing performance over the complete broad-
cast band. Uses 2 high-frequency and
ore audfo transistor plus efcient diode

"

100 SIXTH AVE.. NEW YORK, N. Y.
BOSTON, MASS., 110 Federal St.
PLAINFIELD, N. J., 139 West 2nd 5t.

NEWARK, N. J., 24 Central Ave.
BRONX, N. Y., 542 E. Fordham Rd.
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CATALOG

35 WATT HI-FI AMPLIFIER KIT WITH METERED OUT
PUT AND 4 PUSH-PULL PARALLEL NEV/ EL84 TUBES

New Lafayette high power amiplitier kit
witi: 2 host of features not in any other
single aniplitier. Calibr. ted output me-
ter pennlts use as either a recording or
rebroducing amblitier. ELB1 power peu-
todes provide high pueak power and low
distortion _reduired for better audio
quality. Feutures excedtional control
versatulity and awple Inputs ror all B8
assoctated custom hi-fi equlpment, DC
cperated hreawp fifamexts and balane-
ing adiustment to minfmlze hum, Mcter
can be switched to Indicate ¢lther Te-
cording voltage or outpblkt level of am-
plltier. Features rumble tilter. loudness
controk separate bass end treble con-
trols. silenelng swirch, rpeaker selector
switeh. outhut balaneing adjustinent and monitoring Jack.

SPECIFICATIONS
FREQUENCY RESPOMNSE: = 1 db 20-40.000 ¢ps.

HUM: 85 db below rated output.

POWER OUTPUTY; 353 watts with 45 1otal distortéon at full rated output, INPUTS:
TV Sound, Radlo. Mageetle Phone. Crystal Phono. Tape. OUTPUT IMPEDANCE: 4, 8
and 18 ohms; algh limedance for tape recorder. TUBE COMPLEMENT: 3-12AX7,

1-124U7. 4-EL84, 1-51K, FEEDBACK: Negative feedback loops virtually eliminate dis-
tortlon, POWER: 11TV, 60 cns. 80/130 watts with auxiliary power receptacles. Remova-
ble escutcheon. Slze 124”7 L x 9%” D x 44K~ H. i
A combination of hizh power. high Adelity, gleaming beauty and advanced engineering
features unmatched at sven bwice the price. Sunplied in complete kit form with sim-
plitied easy-to-follew irstruction sheets. Shpg. ., 2G 1bs,

KT-tt5—Completo kit, —

LA- &6 completely wired

— . ... Net 59.50
...................................... Net'79.50

ELECTRONIC CATALOG
PACKED WITH MONEY SAVERS

Packed with the largest selection of Electronic, Radio and
T.V. Parts, and equipment, PA Hi-Fi systems, tubes, an-
tennas, Transistor Kits, parts and components, Test Equip-
ment, new build your own kits, tools, books, Micrascope,
drafting equipment, Binoculars, Telescopes, All Radio, TV
and Haom supplies — ALL AT GREAT SAVINGS — For the
economy minded servicemen, dealer, engineer and tech-
nician. CHUCK FULL OF BUYS! SEND FOR YOUR FREE
COPY TO-DAY.

LAFAYETTE’S

SIMPLIFIED DETAILED INSTRUC-

TION MANUAL

MEETS FCC REQUIREMENTS FOR

RADIATION

GROUNDED GRID TRIODE AM-

PLIFIER

ARMSTRONG FM CIRCUIT WITH
FOSTER-SEELEY PISCRIMINATOR

e AFC DEFEAT CIRCUIT WITH
FRONT PANEL CONTROL

The cxcellence of its design and the quality of

fts coiabonents combine to provide this compact

high-fidellty FM-AM tuner with superb char.

acteristies normally found in units costing sev-

eral times as much. and with performance un-

bellesable at this low trice  Features Armstrong FM circuit with limiter and Foster-Seelzy

diseriminator. Kimplified tuning with slide-rule dial and fiswheel counterweighted mechan-

ism. AFC defeat e¢ircuit combined with tuning control. Attractive etched copper-plated

and lacquered finish.

SPECIFICATIONS
FREQUENCY RANGE: F)M. 88-108 MC: AM, 530-1630 KC, ANTENNA INPUT: F31.
300 ohnms: AM, Ferrlte loobstick and highk impedance external antenna. CONTROLS:
2—a tunction ¢ontrol for AM. FM. PHONO. TV and a tuning/AFC defeat vontrol. DI1S-
TORTION: Less than 1% rated ontput” FREQUENCY RESPONSE: FM. = .5 db 20 to
20,000 cps; AM. *= 3 db 20 1o 5000 cps. SENSITVIVITY: FM., 5 uc for 30 db quieting;
AM, Loop sensitivity 80 uv/meter. SELECTIVITY: FM, 200 KC bandwidth. 6 db down —
275 WC FM discriminator peak to pesk separation; AM, 8 KC bandwith. 6 db down.
IMAGE REJECTION: 30 db minimum HUM LEVEL: 60 db below 100% modulation.
TUBE COMPLEMERNT: 2-12AT7. 1-6B.A6. 1.GRES. 2-6ATUS, 1-6AL5 plus 1-6N4 rectifier.
SIZE: 3% high x 9%” wide x 914" deep (extluding knobs). CONSUMPTION : 30 watcs.
For 110-120V 60 evedes AC. Less metal ease. Shpg. wt., & lbs.

FM-AM TUNER KIT

KT-100  kit. 1653 CAZC . vovevvenruriansians e c ... Net 24.95
LT.18 —Completely wired.. ... Less metal ease. y ..Net 52.50Q
ML-le0—DMetal cage for above, shpg. wt, 3 Ibs....coviiviiaiinnn. ..Net 5.00

M

G.E. Trigle Moy =
‘Blamond Sapphire Styli

/

RC-121

Reg. Value
+58:55-

119.50

LAFAYETTE MATCHED HIGH FIDELITY
PHONO SYSTEM

NEVER—in the apnals of HIGH-FIDELITY has a phono system
of this yuality—at this price—been offered. A Lafayette *best
buy*’ system deslgned around the new _.afayette LA-59 amplifier.
The performance of this Phono sSystern surbasces the mos: eritieal
requirements of music lovers. Twenty four combinatlons of rec-
ord cqualization provide an almost endless variety of tone com-
pensztloa to match varying recording charzcteristies. This sys-
tem Includes the famous Garrard RC-121 “‘Renown’’ 3 speed
automatic and manual record changer, LAFAYETTE LA.59
18 watt amplifier with features found enly in the most expensive
aniplifiers. G.E. trlple-play—turnover cartridges with genuine
G.E. DIAMOND SAPPHIRE STYLI, AND LAFAYETVE
SK-58 127 coaxial HI-FI speaker. All units are suppiled wih
plugs. jacks and rrepared color-coded Interctnnecting cables for
quick easy installation. For 110-125 volt. 60 évcle AC. Shpg.
wt. 50 lbs

HF.154—Compiete Phono System...........oo....0 Net 119.50

SALE!

LAFAYETTE DELUXE
FM-AM TUNER
Completely Wired

f

| @ 2%” Tuning Meter

. e Armstreng FM Circvit -

4 Foster-Seeley Discriminator
® Cothode Follower OutPut
® Tuned RF Stage

SPECIFICATIONS
FREQUENCY RANGE: FM, 88-108 MC: AM, 530-1650 Ke. ANTENNA INPUT: M,
300 ahme; AM, Ferrite loopstick and tlow impedance exteraol anfenna. FREQUENCY
RESPONSE: FM, & U db 20.20,000 cps; AM, =+ 3 db 20-5,000 cps. SENSITIV-
ITY; FM, 3 microvolts. for 30 db quieting; 15 on AM. HUM LEVEL: &0 db below
100% modulation. SELECTIVITY: FM, 200 Kc bandwidth, é db down, 375 Ke FM
discriminotor peak bo peck separation; AM, 8 Kc bandwidth, 6 db down. IMAGE
REJECTION: 59 db. DISTORTION: Less Ihan 1% ot rated output. OUTPUT
LEVEL: 3 volts for 1009, medulation, 1 volt for 30% modulation. TUBE COMPLE-
:‘:g;;n?s-&:!:‘,rgBAé, 6BEG, 6AUS, 12AT7, 6ALS ond &X4 rectifier. FOWER
: N1C-120 V, 80 cyzle AC; 35 wotts. Size: 414" Y%”
%" D. Shpg. wt., 9 155, ’ " sl Ak
LY-20 FM-AM Tuner; lacluding Faderob Excise Tax; less coge....
ML-T10 Metal Cage fc1 obove, Shpg. wh., 3 1bs....covveeveneiee

T S et

.Net 62.50
Net  5.00

February, 1957

z?d(/egzﬂb 165-08 Liberty Ave.

NAME - — — —

ADDRESS — — e e e e e —

CITY e e e e e

ZONE — — — — e e e =

JAMAICA 33, N. Y.

SEND FREE
LAFAYETTE
CATALOG

.--------

CUT OUT
AND MAIL

TODAY!

www.americanradiohistorv.com


www.americanradiohistory.com
www.americanradiohistory.com

MR. O. A. BOWMAN
Field Engineering
Dept: R

Send resume to:

“Bendj¥ “Radio

DIVISION OF BENDIX AVIATION CORP.
BALTIMORE 4, MARYLAND

TUBE and
CAPACITOR
LEAKAGE

CHECKER

SERVICING |}
GRID CIRCUITS

A highly aceurote ]
tester for detecting
| leakoge between l
| tube eleaments.

-—
MODEL

LC.2 I

A reliabte instrument for I
indicating capacitor leak.
age with 50 volis opplied.
Quickly indicates « Grid
to cathede leakage o Grid
emission ¢ Heater to cath-

ode leckage . Gassy
tubes,
“Two Testers | POPuULAR
in One” SENCORE
PRODUCTS
Checks 70 Critical Tube Types » Transistar |
AT LEADING DISTRIBUTORS Tester
st EVERYWHERE | ° éf‘:';:zre
4 . Mig by o Filomens I
[P SERVICE 2 |}
“ INSTRUMENTS CORP. Regulator
(ermaerty SENCO) * Bias Supply

171 OFFICIAL RD., ADDISON, ILL.

{ SENCORE|

|
A MUST FOR 1

Wm% HI-F1

i
The *“coLnen GaTE” AM-FM
Tuner...with an FM sensitivity
of 3 microvolts for 20 db of
quieting—and a host of other
remarkable features...

one of a complete line of
advanced design high fidelity

tuners, amplifiers and components...

hear these quality RAULAND units at
your Hi-Fi dealer or write for defails. ..

RAULAND-BORG CORPORATION
3515 W. Addison $t., Depl. T, Chicago 18, I,
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Portable 90-Degree CRT
(Continued from page 49)

picture tube’s external coating. The
8XP4 has no external coating, so on
receivers that require the capacitor, a
500-pufd., 20-kv. capacitor may be con-
nected from the high-voltage terminal
on the receiver to chassis ground.

Housing the yoke and check tube in
a small cabinet or box makes a handy
test unit for mounting ahove the serv-
ice bench or carrving along con service
calls. Leads with battery or alligator
clips connect the yoke to the yoke
terminals in the receiver. The 8XP4
tube is self-focusing and without ion
trap, so the service technician need not
worry about focus or ion-trap adjust-
ments. With this unit, all parts of the
receiver chassis are readily available
for servicing. There is no possibility
of important parts on the chassis being
covered by the picture tube, as is the
case with vertical chassis. Because
the picture tube need not be especially
supported or braced, the chassis can
be tilted to any position for repair.

On a few TV sets, it is actually
easier to remove the picture tube from
the chassis and leave the chassis in
the cabinet. For a situation like this,
the 8XP4 can be inserted in the chas-
sis and still leave room for servicing.
It’s a good idea, therefore, to make a
door on the box holding the 8XP4 tube
and yoke so the tube can be removed
for direct use.

While the 8XP4 will work satisfac-
torily for the deflection system in
nearly any receiver, it is particularly
useful in 90-degree systems, especially
where such deflection-circuit problems
as width and linearitv are under ex-
amination. In such 80-degree systems,
therefore, it has broader application
than its useful companion and fore-
runner.

Like its predecessor, however, this
CRT is subject to development of a
small dark area—ion burn—at the
center of the faceplate. This spot will
not impair the usefulness of the 8XP4
in its intended application or shorten
its life, The use of low brightness set-
tings will retard this burn.

PICTURE FLICKER
By JAMES A. McROBERTS

HEN the volume control was advanced

on the Sylvania Chassis 1-504, a flicker
was noted in the picture with any loud
passage of the sound. Some slight evi-
dence of a hum bar was present on the
picture and even more so on the plain
raster,

The presence of the hum bar sug-
gested improper filtering of the “B--”
to the video or the video i.f. stages. This
coupled with the symptom of flicker
caused by loud sounds pointed to the
common feature of trouble in the sound
“B” supply.

Bridging capacitor Ciy, a 40 pfd. unit,
eliminated the hum bar and sound inter-
ference. Replacing Cii (the “B-+” by-
pass of the audio amplifier output stage)
proved to be the permanemt remedy,

30—
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Swperiar's
New
Model

For the first time ever: ONE TESTER
PROVIDES ALL THE SERVICES LISTED BELOW!

IT’S A IT's A

CONDENSER BRIDGE RESISTANCE BRIDGE

with a range of .00001 Microfarad to 1000 Microfarads with a range of 100 ohms to 5 megohms
(Measures pewer factor and leakage too.)

IT's A

SIGNAL TRACER

which will enabie you to trace the signal from antenna
to speaker of all receivers and to finally pinpoint the
exact cause of trouble whether it be a part or circuit
defect.

ITs A

TV ANTENNA TESTER

The TV Antenna Tester section is used first to determine
if a “break" exists in the TV antenna and if a break does
exist the specific point {In feet from set) where it is.

S PECIFI

v/ CAPACITY BRIDGE SECTION
4 Ranges: .00001 Microfarad to .005 Microfarad; .001 Microfarad to .5
Microfarad; .1 Microfarad to 50 Microfarads; 20 Microfarads to 1000 Micro-
farads. This section will also locate shorts, and leakages up to 20 megohms.
And finally, this section will measure the power factor of all condensers
from .1 to 1000 Microfarads. (Power factor is the ability of a condenser to
retain a charge and thereby filter efficiently.)

v/ SIGNAL TRACER SECTION

A built-in high gain pentode voltage amplifier, plus a diode rectifier,
g!u;ia diret;t( coupledlttriode amplifier are“::%mbined t? tprovide thi;
ighly sensitive s gnal tracing service. Wi he use of the R.F. an
A.F. Probes inciuded with the Model 76, you can make stage gain 3sryries, \clodinr R.F. and
measurements, locate signal loss in R.F. and Audio stages, localize  erating Instructions. Nothing
.Only

CATIONS
TV ANTENNA

v/ TESTER SECTION

Loss of sync., snow and instabiiity are only
a few of the faults which may be due to a
break in the antenna, so why not check the
TV antenna first? The Model 76 will enabie
you to locate a break in any TV antenna and
if a break does exist, the Model 76 will
measure the location of the break in feet
from the set terminals. 2 Ranges: 2° to 200"

v/ RESISTANCE BRIDGE SECTION

2 Ranges: 100 ohms to 50,000 ohms; 10,000 ohms to 5
megohms. Resistance czn be measured without discon-
necting capacitor connected across it. (Except, of course,
when the R C combinaticn is part of an R C bank.)

e undersigned would like

e IE ?ﬂnﬁ?ah';s‘r; in our opinion tlhe“:;‘e:;

:t-“ "l’l. unit of 1.8 kind we have beenlpr -vprloed

s o‘;lthongh nis comparatively ‘i o‘\:d Klecd

L ““‘lnf will, afier you become acqual nn“y it
:ﬁ‘:&mpte gervices, be your most f{reque

instrument. s, U
. MELENKEVITZ

Model 76 comes complete with all

for 72 ohm coax and 2’ to 250° for 300 ohm
faulty stages, locate distortion and hum, etc. Provision has been else to buy . ......

ribbon.
made for use of phones and meter if desired. WET

A versatile all-inclusive GENERATOR which provides ALL the outputs for serviciag:
A. M. Radio e F. M. Radio e Amplifiers e Black and White TV e Color TV

7 Signal Generators in One!
+»* R.F. Signal Generator for A.M.
+» R.F. Signal Generator for F.M.
1 Audio Frequency Genrerator

+»* Bar Generator

1 Cross Hatch Generator

¥ Color Dot Pattern Generator
» Marker Generator

R. F. SIGNAL GENERATOR: Provides complete
coverage for A.M. and F.M. alignment. Gener-
ates Radlo Frequencies from 100 Kilocycles to
60 Megacycles on fundamentals and from 60
Megacycles to 180 Megacycles on powerful

YARIABLE AUDIO FREQUENCY GENERATOR:
In addition to a fixed 400 cycle Sine-wave
audio, the Genometer provides a variabie
300 cycle to 20,000 cycle peaked wave
audio Signai.

BAR GENERATOR: Projects an actual
Bar Pattern on any TV Receiver
Screen. Pattern will consist of 4 to
gﬁ horizontal bars or 7 to 20 vestical
ars.

harmonics.

MARKER GENERATOR: The following markers

CROSS HATCH GENERATOR: Genometer will
project a cross-hatch pattern on any TV pic-
ture tube. The pattern will consist of non-
shifting horizontal and vertical lines inter-
laced to provide a stable cross-hatch effect.

SHIPPED ON APPROVAL
NO MONEY WITH ORDER — NO C 0.D.

DOT PATTERN GENERATOR (FOR COLOR TV):
The Dot Pattern projected on any color TV
Receiver tube by the Model TV-50 will enable
you to adjust for proper colcr convergence.

are &rovlded: 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
absotutely compblete s m
with shielded leads
and operating In- NET

structions. Only

We invite you to try before you buy ony of the

All prices net, F.0.B., N.Y.C.

‘ Cut out and mail TODAY!

MOSS ELECTRONIC DISTRIBUTING €O, INC. ] models described on this and the preceding page. If
Dopt. P-311 3849 Tenth Ave., New York 34, N. ¥ 1 after a 10 day trial you are completely satisfied and
Please send me the uniis checked. 1 agree ta pay down payment within 10 davs and le pay decide to keep the Tester, you need send us only the
the monthly balance as shown. It Is understoad there will be no finance or interest charZes 1 down payment and agree to pay the balance due at
added. It Is further anderstood that should I fail to make payment when due, the full unpaia | the mon'hly indicated rate.
balarnce shall become immediately due and payable l .
0 Model TD-55 Total Price $26.95 [ Model TV-50 .. .Total Pricc $47.50 . No lNTEREsT
$6.95 within 10 days. Balance $5.00 $11.50 within 10 days. Balance $6.00 l
monthly for 4 mer.ths. monthly for § months.
O Model TV-60 Total Price $52.50 0 Model 670-a . Total Price $28.40 l
$12.50 within 10 days. Balance $8.00 $7.40 within 10 days. Balance $3.50
menthly for 5§ months. monthly fot 6§ months. l
0 Model TW-11 Total Price $47.50 0 Medel 76 _ . ... .. Total Price $26.95 .
$11.50 within 10 days. Balance $6.00 $6.95 within 10 days, Balance $5.00 l
monthly for 6 months. monthly for 4 months. '
*
i . iy
i If not completely saotisfied, you are privileged to re-
T B s P o (e Al 8 e S L =) DR s L 1 turn the Tester to us, cancelling any further obligation.
PSR e ! SEE OTHER SIDE!
.
CHy Zone State. .. . ... ... .
1
]
]
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Superiot’s New Model 670-A

SUPER-METER

A COMBINATION VOLT-OHM MILLIAMMETER PLUS

o, CAPACITY, REACTANCE, INDUCTANCE
———— ' AND DECIBEL MEASUREMENTS.

ADDED FEATURE:
Built in ISOLATION TRANSFORMER reduces
possibility of burning out meter through
misuse,

SPECIFICATIONS

| D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/7,500 Volts
A.C. VOLTS: 0 to 15/30/156/300,1,500/3,000 Volts
OUTPUT VOLTS: O to 15/30/150/300/1,500/3,000 Volts
D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5/15 Amperes
RESISTANCE: 0 to 1,000/100,000 Ohms O to 10 Megohms

CAPACITY: .001 to 1 Mfd. 1 to 50 Mfd. (Good-Bad scale for checking quallty of

DECIBELS' —6 to +18 14 to +38

+3410 +58
The: Model 670-A comes housed. in a rudgged crackle-finished
steel cabinet complete with test leads and operating instructions.

Svperior's New-
Model TV-60

20,000 OHMS PER VOLT

AI.I.METER

AUDIO SIGNAL TRACER SERVICE:
Functions in the same manner as the
R.F. Signal Tracing service specified
at right except that it is used for the
location of cause of trouble in all
audio and amplifier systems.

FEATURES

SPECIFICATIONS

1 8 D.C. VOLTAGE RANGES (At a sensitivity of

20,000 Ohms per Volt) 0 to 15/75/150/300/
750/1500/7500/30.000 Volts.

7 A.C. VOLTAGE RANGES: (At a sensitivity of
5,000 Ohms per Volt) 0 to 15/75/150/300/
750/1500/7500 Volts.

3 RESISTANCE RANGES: 0 to 2,000/200,000
Ohms, 0-20 Megohms.

2 CAPACITY RANGES: .00025 Mfd. to 30 Mfd.
5 D.C. CURRENT RANGES: 0-75 Microamperes,
0 to 7.5/75/750 Milliamperes, O to 15
Amperes.

3 DECIBEL RANGES: —6 db to -+ 58 db.

R.F. SIGNAL TRACER SERVICE: Enables follow-
ing the R.F. signal from the antenna to
speaker of any radio or TV receiver and using
that signal as a basis of measurement to first
isolate the faulty stage and finally the com-
fonebr:t or circuit condition causing the
rouble.

Giant recessed 6% inch 40 Micrcampere meter with mirrored scale. Bu It-in Iso-
lation Transformer, Use of the latest type printed cireuit and 1% multipliers assure

unchanging accurate readings

Mode! TV-60 comes complete with book of instructions; pair of
standard test leads; high-voltage probe; detachable line cord:
R.F. Signal Tracer Probe and Audio Signal Tracer Probe. Plio-
flim bag for all above ach‘e"ssorles is also included. Price complete.

Nothing eise to buy. ON!

92

electrolytic cordensers )
REACTANCE: 50 to 2,500 Ohms 2,500 Ohms to 2.5 Megohms
INDUCTANCE: .15 to 7 Henries 7 Henries to 7,000 Henries
28 NET
Superior’'s New Streamlined Mode!l TD.55

The Experimenter or Part-time Service-
man, who has delayed purchasing a
higher priced Tube Tester.

The Professional Serviceman, who needs
an extra Tube Tester for outside calls.

The Busy TV Service Organization, which
needs extra Tube Testers for its field
men.

CHECKS FOR SHORTS AND LEAKAGES BETWEEN
ALL ELEMENTS — Model 1D-55 provides a super
sensitive method of checking for shorts and
leakages up to 5 Megohms between any and all
of the terminals. Continuity between various
sections is individually indicated. “FREE-POINT"
ELEMENT SWITCHING SYSTEM — Model TD-55 in-
corporates a newly designed element selector
switch system which reduces the possibility of
obsolescence to an absolute minimum. Any pin
may be used as a filament pin and the voltage
applied between that pin and any other pin, or
even the “top-cap.'’ ELEMENTAL SWITCHES ARE
NUMBERED IN STRICT ACCORDANCE WITH R.M.A.
SPECIFICATION — The 4 position fast-action snap
switches are all numbered in exact accerdance
with the standard R.M.A. numbering system.
Thus, if the element terminating in pin No. 7 of

a tube Is under test, button

Speedy, yet efficient operation is
accomplished by: 1. Simplifica-
tion of all switching and con-
trols. 2. Elimination of old style
sockets used for testing obsolete
tubes (26, 27, 57, 59, etc.) and
providing sockets and circuits
for efficiently testing the new

d L No. 7 is used for that test.

Model TD-55 comes complete with opeérating instructions and s
charts. Housed ir. rugged steel cabinet. Use it on the bench —
use it for fleld calls. A streamlined carrying case. included at no
extra charge, accommodates the tester and book of instructions.

Superior's new Mode! TW-11 STANDARD PROFESSIONAL

TUBE TESTER

mﬁi
ﬂﬂ‘?@‘ﬂ »
» GR‘-I

s Tests all tubes, including 4, 5, 6,
7, Octal, Lock-in, Heanng Ald
'lnyratron. Mlmatures Sub-minia-
tures, Novals, Sub-Minars, Proximi-
ty fuse types, etc. o Uses the new
self-cleaning Lever Action Switches
tfor individual element testing. Be-
cause all elements are numbered
according to pin-number in the
RMA base numbering system, the
user can instantly identify which
element is under test. Tubes hav-
ing tapped filaments and tubes
with fitaments terminating in more
than one pin are truly tested with the
Model TW-11 as any of the pins may
be placed in the neutral position when
necessary. ® The Model TW-11 does not
use any combination type sockets. In.
stead individual sockets are used for
each type of tube. Thus it is impos-
sible to damage a tube by inserting it
in the wrong socket. ¢ Free-moving

buiit-in roll chart provides complete data for all tubes. All tube listings printed

in large easy-to-read type.

¢ NOISE TEST: Phono-jack on front panel for pluggmg in either phonés or
external amplifier will detect microphonic tubes or noise due to faulty elements

and loose internal connections.

o SEPARATE SCALE FOR LOW-CURRENT TUBES—Previously, on standard emission
type tube testers, it has been standard practice to use one scale for al! tubes.
As a result, the calibration for low-current types has been restrictad to a
small portmn of the standard scale. The extra scale used here greatly simpli-

fies testing of low-current types.

The Model TW-11 operates on 105-130 Volt 60 Cycles A.C.
Comes housed In a beautiful hand-rubbed oak cabinet complete

with portable cover.

‘4]

SHIPPED ON APPROVAL
NO MONEY WITH ORDER — NO C 0.D.

We invite you to try before you buy any of the
models described on this and the following page. If
after a 10 day trial you are completely satisfied and
decide to kaep the Tester, you need send us only the
down payment and cgree to pay the balance dve at
the monthly indicated rate. (See other side for time-
payment schedule details.)

r---

r------------------------------

FIRST CLASS
Permit No. 61430
New York, N. Y.

--q

NO INTEREST
OR FINANCE
CHARGES ADDED!

If not completely satisfied, you are privileged to re-
turn the Tester to us, cancelling any further obligation.

SEE OTHER SIDE!

Cut out and mail TODAY! }

All prices net, F.0.B., N.Y.C.

BUSINESS REPLY CARD
No Postage Stamp Necessary if Mailed in the U. S.

VIA AIR MAIL '

POSTAGE WILL BE PAID BY —

MOSS ELECTRONIC DIST. CO., INC.
3849 TENTH AVENUE
NEW YORK 34, N.Y.
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'56 6-E TV: Many
Symptoms-One Cause

8y LLOYD B. HUST

A single bad connection
causes several different
defects in various sets.

HASSIS in the G-E “ST” line tend

to suffer from a fault that shows up

in many different and puzzling ways.

Knowing about it in advance may save

considerable time spent in trouble-

shooting, as it is not otherwise likely
to be suspected as the cause.

The svmptoms noted here which may
occur as & result of this single de-
fect arc by no means a complete list.
On one set it appeared as though the
picture tube were at fault, with low
emission as the chief svmiptom. On an-
other set. the fault manifested itself
mainly as sync trouhle. In yet another
case, the high-voltage section of the
receiver seemed involved, as there was
severe raster blooming. In one, the
video circuits appeared to be involved,
with a very showy picture resulting.
In most cases, the set plays best when
first turned on. with the trouble be-
coming worse after warm-up.

On all of these sets. the trouble was
traced to one point--a poor ground
connection at the point where the fila-
ment leads from the power transformer
are grounded to the chassis. This de-
fective grounding would affect some
tubes more than others on the various
sets, since not all tube filaments are

returned to ground in exactly the
same way.
The cure for this condition is ob-

vious—malke a good ground connection
between the chassis and the transform-
er leads which should be grounded.
On this set, these leads are soldered
to a terminal which is riveted to the
chassis. HHeat seems to develop at
this point, and the result is oxida-
tion of the area around the rivet as
well as on the surface of the rivet
itself.

To malke a good connection, first
clean the chassis and the rivet. then
flow a gooc grade of solder all around
the junctioa with plenty of heat. l.ct
the solder flow in and around the
rivet. At the same time. it is a good
idea, while the job is under way, to
re-solder other transformer heater
leads to their respective terminals.

So much time was spent in localizing
this trouble in the different sets with
different symptoms that now, on cvery
set of this series that comes into the
shop, the writer solders these connec-
tions as a matter of routine. On many,
this procedure has saved time by im-
mediately curing the complaint on
which the set was brought in, thus
eliminating the nced for further test-
ing. The practice has paid off. 50—

February, 1957

GUARANTEED
PERFORMANCE

Zach and every Hi-lois bu:kedABy amoney

100,000

HiLo

Ni-Lo is covered by a $100,000.00 iqsur-
ance policy issued by one of the larges?

insurance companies.¥

New...
Just what

you asked \’
for! ~
LS

o - » L
7/['[0 Model 505 — Channels 2-83

The spircl antenna that is designed for maxi-
mum performance featuring the MEW TELE-
SCOPING DIPOLES. This versafile antenna
swivels on ball and sockel in any direction.
Gald spirals, plastic base blend

with any room. LIST. .. .$14.958

NeWQ [ N
For every

vV
owner

Model 404 Channels — 2-83.
NEW INDOOR ANTENNA

sack guarantee. For the best reception,
Jsnsurpassed clear pictures, saecify Hi-lo
with the exclusive highest ga:n, spiral de-
-igns which are covered by the following
J.S. patent numbers: 2,495,572; 2,583,745,
2.724,773; 2,748,387; 2,755,£66: and Ca
~adian Potents 1951 and 1956;-other pat-
aats pending.

Model 101 — Channels 2-13.

L4
?/t'la'rhe original and world famous

antenna that is wanted, demanded and
used for GUARANTEED FINEST RECEP-
TION. No rods to adjust. Provides clear-
est pictures faster. LIST. .. .$9.95

iy 774 Model 303 —Channels 14-83.
Mla The UHF ANTENNA with the
highest signal gain that is specially de-
signed for ALL UHF areas. Luxurious
gold upright and crossbar. LIST. . $5.95

-
?/l'la Model 202 — Channels 2-83

that swivels with a gentle touch of your
little finger. Dipoles swivel on ball and
sockzt in every direction. Golden spirads
ard deccrative plastic base blend wich
al furniture. RECEPTION 1S GUARAM-
TEED. LIST. .. .$12.95

“name ypon request

PEAK PERFORIMMANCE which is unsurpassed is
gucranieed with this antenna . . for ANY and
EVERY area. The gleaming gelc upright, shiny
spira & bakelile base, aluminum bars, wodern

des gn

- all make this YOUR BEST ANTENNA BUY.
LIST. .. .59.95

INSIST ON THE GENUINE Hi-Llo Spiral Arternas!
Known and accepted everywhere, Hi-lo is maaufactured and
GUARANTEED by the best oatenna mardiazturer in the world, Hilo is

consumer accepted and appreved.

TV ANTENNA CORP.

3540 Norik Ravenswood Avenve
Chicago 13, lllinois

-
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B BUTTONS AND BOWS

The Most Nearly Common-Sense Service | J§ BELL TELEPHONE'S CARBON
(Continued from page 59) MICROPHONE
l We take a bow for this bution at only 49¢. We
Perfect Loud k : St L e S e
er ec ou Spea er hear It every time you answer Your telephone. Its
positive, we can be sure that leakage :’,ﬁ:,‘:?,:t,i.f::p’:;,,':‘:f,‘;..;*';" otat (23,'8-'-;3’;., ';’,;
E is taking place through the capacitor. d‘..c?.‘,:ﬁ'.‘l;'¥[.£e‘tf‘ge“ﬂlt.',ug?:§¢hts n R ?5‘:.,:,
ver Made Other clues can be obtained by re- of s two allver-Blated sontacts (lng and center)
i tube from its socket. As- ;:eteﬁzl“ﬂntmi!“t;:n;:) Yé"lau‘z‘}:?ﬁ“br'.x‘;r? :‘ri:nh;
o mov_mg i h be is th 1 : grid lnplits:"lnl[nr'me: Or tickle an audlo transistor
- 3 . W s
- PerIOdI Sumlntg t' at the 'tu ¢ 15' e'tont})], comh Sat. }“Mrcrgann tllzl bnea r. Ask for 30
* [PeEE D0 & R Enei rough | W 8s Loemc1enionn.  Ten e Pt $3.95
which current can be drawn, as is MIKE-TO-GRID TRANSFORMER [of above. Shpg.

o T9¢
Cat, 180TR22RN. On] }'
CD+308 MIKE CORD 5° Ig with G-Cll‘cult mlke Elu:

current and therefore no voltage drop | 1 £ 6% x J0inge PIeIIGMGl e mota

across plate and screen resistors with ] A e a6, e Slm sl Ve gl
the tube out of its socket. This means

usually the case, there should be no

If you have a PL. 08 or won't use a plug, bu¥ the
Above less the PL-68

9
tl.]at plate and screcn VOItage‘s Should g‘::‘v:)gof:l;"cng:ou MIKE AMPLIFIER, co!n’)le(cl.
rise to the full value of their “B+” e e e
source. If this action is not observed,

hixh Inmedlnce headsets or lines, new
Has holders for 2 flashlight cells

dy to
further checking is indicated in the 'g'f;i' ";&;&",‘{.:“: R :""' e "d':” hszngg
. ; ANy &
components of the tube's associated 81 6 e Sy U B e wi | 1’.3.'3'1_85

cireuit. Cat. 296BA1RN. (Jnly

Series-string filament chassis need ﬁ.‘..if.'"‘T':.’r.ﬂ%.R““Lﬂé’n‘:‘.’.i?.;ﬁ""T".,'l‘.i‘:“'mﬁ.?“'as'o?
not be excluded from this type of test.

600 me, and you re-tune only the osclliator. We
g plve schgmnlic ;msll ll?::rugé‘i:m;ad ll’ll.')l't IF of 53 m¢
Even with a tube removed, thus open- taies. Deto J'mg K‘;:l‘\:)%h-)\snm.!‘:h’\lmlu_égg;s
ing the filament continuity, voltages [ e o :

hold up long enough (thirty seconds to If you' have 10ts of GACT's et It less meses:ﬂl)é

. ) . fnggzml'l"rtl. 30 g\;n TV P".“smlételrl L:;-
R - c £l n
tWO mlnutes tO permlt a CheCk' other ll\svo 2-5‘:’.‘\?50 )‘?c l'.-(nu Pl!?ld :t')dn{a:ed“by ‘:
flalube \ldw ‘:al.l.ﬂ’llllnld lpl:lo-r;\’:)dml.»;‘ca 1éu?:‘::“n;
Parts ReplacemENf tc&nlalor:eél;‘\_ cf}l‘nverni)lnwlo 320, onty 31578
both for only. N ter 2u3m5!0
The replacement of a power trans- B B C e
former, a can-type filter, a concentric FREE b "-"'9“"‘ ataleg:

5 5 Send for your ccpy
control, or an if. transformer is a _— T
time-consuming, often tedious project Sregrss HitemBeul ile ) e chanae ot price

without notice. Min. order

due to the usual maze of wires and ARROW_SALES INC.

attached small parts on terminals or e

tie points. However, much of the time §2ial Waling Agtrese & Shice Shawroor

m
can be saved and heat damage pre- RS TS (o e LI S0

vented by cutting out some steps. e AR T o e, Bo08 rpree Aui, Borbink T

For instance, when replacing power | - —
transformers, many technicians will
patiently tag for identification each | THE BEST

and every wire and tie point to which TV BUS|NESS BUILDER

the replacement is to be connected.

But if a technician knows his business, Y o
is this multiple tagging really neces- Ly e
sary? Or is it only that that is the TV
way he has always done it? | Magazine
For, when he unsolders the wires $
coming from the defective power | °_ .
R transformer, it should be obvious to Surprisingly
the technician what function each_has. Low Cost
éf ?‘WJI"‘!‘(’ For example, transformer wires going

to pins 4 and 6 of the 5U4 rectifier are NAME A 4
high-voltage plates; pins 2 and 8 are \é?irks, Fr:: s B::keir:dorl‘n:ilcl-]el
| 504 5-volt filament connections; one ’ ) '
wire of the 6.3 filament secondary* goes EACH MONTH TV TREND BRINGS:
to pins 2 or 7 of most .octal tubes with ® 3 Pages of well-iliustrated, hard-hitting TV
the other going to ground or chassis, Sales and Service a_dvarhsmq—mfh plerty of
ete. It does not take much to see space for any special message of your own.

® Original TV feature articles.

o Highlights of outstanding programs of the
coming month, which keep the magazine in
the home for 30 days.

® Double-Page Photo of a popular TV Star, ideal
for scrapbooks.

ALL EXCLUSIVELY YOURS
I IN YOUR TERRITORY!
—————— MAIL COUPON NOW- — — — — -
For Full Particulars

| Fig. 6. This cathode-coupled multivi-
brator is an example of a circuit where
the leakage voltage through a defective
capacitor might be disguised by stage
operation. Killing the stage by with- |
drawing the tube permits useful readings.

womz.  LEAKAGE WERE
osc. !

I TV TREND, |
| | I 4950-R Marine Drive, Chicago 20, 1iIl. I
I Without any oblifation on my part, please rush I
| sample copy and full particulars on how I can have |
my own TY building i
| |
| B¥M0 000000000000006000600000000000000 e )
PRODUCT OF lrim e e e |
NESHAMINY ELECTRONIC CORP. | . |
NESHAMINY. PA. | I TeBS . .....ie.en 00cocaa00c0ae 0000000000000 I
Export Division: 25 Warren St., N. Y., 7 | Clty & State. ...ooiiiii |

Cable: Simonirice, N. Y. e ey _
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what the function of each wire is just
by where it connects.

The practical and sensible way for
an experienced technician to replace
power trznsformers is this: Cut each
wire coming from the old transformer,
leaving about a two-inch stub of wire
on each pin or tie point to which it
connects. Raise these stubs upright so
that they will be easy to locate later
on.

Tag nothing! Slip out the old trans-
former and mount the new one. If it
is an evact-brand replacement, its
color coding will be the same so that
no special effort is needed to match
leads. If it is a commercial replace-
ment, it will be supplied with a chart
identifying the function and color
coding of each wire.

Hook up the easiest and more ob-
vious windings first. such as the four
5U4 connections, the two from the a.c.
primary, and the two or three that go
to ground (check with the schematic).
The destination of the two or three
remaining wires, if not immediately
obvious, raquire but little tracing. Clip
off each stub of wire remaining from
the origiral transformer as each new
wire is installed. This may at first ap-
pear to be a reckless system. After a
techniciar. tries it once he may wonder
why he had ever bothered to tag eight

or ten wires when all along he knew |

exactly wnere they should go.

The tagging of wires or the skectch-
ing of an involved wire color code and
layout diagram is a common sight, too,
when many technicians replace con-
centric controls, can-type filters, and
even some if. transformers. These
components have multiple wires and
small parts attached to their termi-
r.als, making it confusing to wire in new
units. Some technicians will unsolder
each wire and small part, usually
melting the plastic wire insulation and
occasionally breaking the lead off a
resistor c¢r capacitor in the process.
And they may patiently tag each wire
and small part or make a diagram for
identification. But the practical and
direct approach is not to remove all
wires and parts from their terminals
and grourd lugs. Instcad, remove the
terminals with all their wiring intact
and undamaged. Just clip them off
the old units, which are being dis-
carded anyhow. You can cut off these
terminals with a pair of diagonal cut-
ters and lzave each one in its relative
position. _nstall the new unit and sim-
ply sweat-solder each old terminal to
the corresponding one on the replace-
ment part.

Where it may require twenty to
thirty minutes to replace a concentric
control, with this miethod the job can
be finished neatly, without wire in-
sulation damage, in less than five min-
utes.

There is probably no end to the
number cf direct-approach servicing
and replazement techniques. that are
in use today. Few technicians can af-
ford to ignore all of the satisfactory
and time-saving results achieved with
them. ~{30—
February, 1957

Look for this brond mork
—only genuvine Permo-Tube

gives you this protection

Here's why ... sturdy steel PERMA-TUBE
is stronger than any other television mast

1. Its resistanze %0 bending is fize times stronger than
structural alurninum.

2. Its resistance to deflection is taee times suronger than
structural aluminum.

3. Its resistance -0 destruction by wind-force is rwize
as sirong s structural aluminum,

ADDITIONAL REASONS FOR USING PERMA-TUBE cVERY TIME

P=RMA-TUBE 1S CORROSION PROOF. .. it’s treated with
vinsynite—then ccated uside ana owside with a metallic vinyl
resin base.

P=RMA-TUBE IS EASILY INSTALLED...i:'s the ontp niast
with both ends of tha_oint machine fitted.

ONLY GENUINE FERMA-TUBE GIVES THIS PROTEC-
TION AND SERVICE . . . look for this brand mark . . . accept
na claims frem sebsifi we materiair,

For complete information and scientifiz data
write to: Jones and Laughlin Steel Corpzra-ion,
Department 455, 2 Gateway Center, Pitsburgh
30, Pa.

Jones & Laughlin
S'EEL STEEL COF'PC!RATION-PIT?SE JRGH
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AMERICA’S FINEST VALUES IN “LOW COST” HIGH FIDELITY

ECONOMY 20 WATT AMP

i Push-Pull 6L6 Olutpui Tubes NEW 1957 MODEL
Response 30-(5,000 cps Push-Pull 6L6 Output
i $2495 Bass and Treble Tone Gontrols uRsesp:,,se ,5.2'5,35’0 '(I;:I;es f
input for Xtal or Dynamic Mike Bass and Treble Tone Controls F‘”‘

Input for Xtal or V. R. Phono Compensated Gain for G.E. Cart,
B0 1T EEN o Eractrane ot arna " Hesie Beoniey | ... INBut for Xtal or Dynamic Mike 3 E‘ , .ﬂ@
sep.\r.ue tone controls. Use this amplifier with any record | With GU-{4Y, 12” Coax Speaker .$39.95 . ~d

shanger having crystal or variable reluctance cartridge, radio tuner or

nnqn impedance crystal or dynamic_microphone. 20-watts power out- | With P15-CR, 15” Coax Speaker..$49.95 i ogely P
Use with any 8-ohm speaker. Chassis size 7 x 101" x 743" a . b
Model HF-21 high'coTnletT with tubes: 2-6l6, 2-6Ca. g‘""p. ﬂfm sUac, This | With Imperial 1V Speaker System.$46.95
s a terrific value rea o use Mig idelity amplifier ess than 5 =

the cost of a kit, Medel HF-21, 20-watt Hi-Fi amplificr. Sale Price $24.95. With Imperial V1. .. $55.95 With HF-33GE .... .....$76.95
New 1957 model 7 tub Imper al 30 watt Migh Fidelity audio ampiifier. A $1C0.00
NEW IMPORTED MONARCH (i tlva (e ot anly [SS AR STe o tir oyl aba il T faas Ty bt netl niahRANEIItY
h output transformer with 1535 inverse feed- back. push-pull 6LE outPut tubes and

Fi turn.over crystal car- SALE sacakersTor dny 12" er 157 conxial spraker lor any 3.way speauer system Yonc

i H comPensated nl\put for cither a crystal phono pickup or a General ectric variable

;;;::i:e:;::'::puru'e PRICE retuctance pickup, Alse, has input for crystal or high impedance dynamic microphon
: amplifier weighs 21 |

4 controls are mike gain, Bhono gain. treble tone and bass boost tone control. T

5 2 z - = n! Full size transformer components would cost vou up to

Monarch Model UAS new imported high fidelity 4-speed automatic record changer, sizc 515.00 if purchased ately. Gold color chassis is 1214° x 734" X 7i/4" high.

lo7g” x 1234 . Plays 7°. 10" and 12” records automatically. Intermixes records of Complete with tubes: GATG 12aU7, 6C4. 12aU7, Z—GLGGA plus SUAaG roc ifier.

the same speed in any order. Featurces a 4-pole high fidelity motor climinating rumble Steek No. [MP-30. 30 watt imperial Migh-Fidelity amslifier complete with tubes &na
and wow. 9” turntablc with high fidelity rubber molded cushion dynamically balanced. diagram. Ship. wt. 23 Ibs.. Sale Price only 529.95.

Counter balance tone arm with adjustable weight to any desired cartridge—adaptable for

O e L e Pl e T L NEW IMPERIAL 24 WATT AMPLlFlER $39.9%
cartridge—Sale Price $29.95. 4S5 rpm spindle. S1.88 extra. PUSH PULL EL- 34 ENGL'SH
12" COAXIAL PM SPEAKER MADE MULLARD OUTPUT TUBES ™
RESPONSE 25-17,000 CPS WILLIAMSON TYPE CIRCUIT
model 12X3Y, new 19ST 12" Coaxial PM Speaker, RESPONSE 15.20,000 CPS

has high eff:.en:y 12" woofcr with Alnico V magnet

995 e e tover wen v Bore et Banee "resier | With CU-14Y, 12 Coax Speaker. $49.95

HlGH FIDELlTY AUTOMAT'C CHANGER ! R frequendy response lrom 15 to 20.000 cps. Matches 8 or 16 ohm speakers. Yos can

\ center your entire custom music system around this low costd:!tl watt nmﬂ-nﬁerd

. an e This Imperial 30, 30 watt amplificr may be used with any radio tuner Or recor

With RONETTE #222 Hi $ 95 ? Blaver. It will drive any speaker system that you may nave Use from onc te ten
) a

O 187 goad dor remote control, of the tweeter | With P15-CR, 157 Coax Speaker. . $59.95

Ship. wt. 5 |bs, Stock No. 12X3Y, 12" coaxial Pm With |mp9ria| v Speak” Sysiem.SSG.SS

Spcaker. Sale Price 59.95.

=

With SPI2125CR..865,95., With HF- 33GE .$86.95, Model IMP-34X
SPECIAL MONEY SAVING COMBINATION PACKAGE DEAL | new sogr most ot sex. 20wt gy Test iy mabie o o e gy

?“} :‘“n ra;\;‘ IIM gee: 'i“f!; ﬂmnl"'\:l ' t. H y duty 6 Ib. speclally

. & A lifie nglish made ullard output tubes in a illiamson eircuyi cav! u P!

m:g:: n:szlmgg:’;gt Hu‘ Ar:?o:nla{ic Changer, and SPPicll:él $59 95 ;Voundts\p\inll»zaomggrs type :II!;:A Imesar m;!;ut" "as“ps'ok':‘:' in potlo!c: ;ﬂ!e "n:‘f.;; re::;’r;:?
- i i J rom o cps. Matches 8 or ohm spcaker as i or

Model 12X3Y. 12" Coaxial PM Speaker as dever bed Jbove pickup and built-in Bre-amplifier for the Popular Genera ic and Goldring va-iable

£
s e reluctance car!rldgcs as well as input for crystal or high impedance dynamic micro-
3 b 1957 MODEL Hl'Fl SPEA KERS phones. 4 ntrols are microPhonc gain. PhONo gain and scparatc yariable treble and
base boost lnne control with off<on switch. Chassis size: 121 x 734" x TWa™ high.

o COMPLETE SYSTEMS WITH 4 SPEAKERS | &oinpicte with 7 fubos and diagram.  Model IMB-34X. 24 watt high fidelity "m:rllfer.

° ACOUSTchLLY LlNED ENCLOSURES l:tcalzéo:uls‘“s:;:hp::::{ ol$3nsur9 high fidelity c¢oaxial or multiple spcaker systems. Ship

The nmew 1957 HMollywsod, 4 speaker high fidelity speaker
systems arc expressly designed to give realistic reproduction = McGEE'S NEW 1957 MODEL

from your Mi-Fi ampiifier or FM-AM radio. Juke box bass / 1
response with brilliant, middle and high range response. Ah 3
3 models have genuine L-C crossover nctworks a;\d v:rmble
bril o
: l

ohm tap on your Hi-Fi amplifier. A fine speaker system
use with our Imperial 20, 30 and 34 high fdelity amp|

iance controls. Only 2 wires to connect to th
* 14Y2 o1. G.E. 12" WOOFER-—

and all FM.AM chassis in our Radio & TV News offtrings. I
Adjusting the twin tone controls or our |’r'n;:lnl.-r|:|l e ﬁ:rs * 32" COAXIALLY SUSPENDED TWEETER—
nlong with the brilliance ¢ontrol on the Hollywood speaker

yatoms ou "can have Gaclily o1 Your ‘own Bersonal faste. % BUILT.IN CROSSOVER— 95
PO Hollywood models are housed in the same fine cabine v
Choice of ecither blond or mahogany finiches, Bat#fies are * ALUMINUM VOICE COIL WOOFER—
fully enclosed .md ac:oushcally lined. Small enoudh in size McGec's new 1957 model, GE-120XT, 12~ 25 watt high fidelity
for the averag ge enough for proper baifling. . coaxial pM speaker. No frills or dummy pot cover, it's all
35’ high, 19" !ron! to baek 25" wide. Specify cabinet finish speaker value. Fcatures a General Electric 12”7, 1al/ oz Almco
when ordering, otherwise we will ship mahogany finish. V woofer with aluminum voice coil and cxponential, molded ~eam-
Take $3.00 discount when you order with any of the Im. less cone. The tweeter is a specially made 1.47 oz. Alnico V, 334~ specaker which
perial amplifiers or Espey FM-AM chassis offered in this 3 extends the high frequency rcsponse to 17,500 cps. It s electncally connected to

page ad. accept only the upper register of audio. Only two wires connect this complete high
:“?:oeold"l‘:‘ H:el- 53995 Model Y-4Y, :ol. 54495 Modeldz 4T, l:nl- 54995 fidelity speaker to any 8 ohm amplifier. Ship. wt. 8 Ibs. Stock No. GE-120XT. WNicGee
hy e 5 nen T lyv\;Jo.c‘:d n:lsdP:Tle!r. 'ylwgol(\’ ""!“D:;‘i"yv Sale price, $18.95. New 1957 maodel, 20 watt deluxe 12~ coaxial PM speaker. Only 2
wires to connect to 3 .
ey e oW eatts) speaker system. 25 watts, spcaker system. 25 watts. | Gener P EOATCTY SR S0y 8 ohm M- ',;.';""fo“g:_m:.':f,'c"; J';‘:Jﬁ:t‘"pﬂ:";'"c‘,‘,':,:’a",'li“ icoit
tesbonsea 20 to 17.500 cPs. response from 20 to 17.500 response from 18 to 17.500 pended tweeter. Crossover network built-in. Respends up to 17,500 ces Stoch No.
hoice of blond or m!'wg- ¢ps. Choice of blond or ¢Ps. Choice of blond or GE-100XT. 12" coaxial PM spcaker. Shig. & Ibs. Sale price, $14
aluminum voice coil weofer aluminum voice ¢oil wodfer,
wi. 88 Ins. Price $39.95. 55 Ibs. Sale Price, $44.95. price, 549.9
Model B-123, high fidelity 20-watt, 5- SALE

any hmsh énclosure. Fea mahogany _finish enclosure. mahogany ﬁnuh enclosure.
TREMENDOUS McGEE VALUE
plus 6” mid-range and 2-5” plus 6" mig-range and 2-5”
NEW IMPERIAL SPEAKER SYSTEMS way speaker system, mounted on ar PRICE

turcs a 12" General Electric Features 12~ Genoral Elece
Cain e RN “Thriame  Brabere. ™ Suiiln “ariante NEW 1957 HI-FI SPEAKER SYSTEMS

6.8 oz Mn'co V_magnet, tric 14 0z. Alnico ¥V magnet,

prifn L-¢ t c d s 1

rilliance crossover_net-  brilliance L-C crossover net-  crossover nelwork Mode|

work. Modct H-4H, Shim. work. Model Y-a4Y, Ship. wt. 2-4Z, Ship. ik S7 Ibs. Sale ON BAFFLE BOARDS ‘\!
-

. 18" square baffle board. Has 12” G.E.
Imperial iV 3-Way woofer, 2—4x6” mid-range speakers, $ 95

with 8" G.E. | Imperial ¥YI ﬂ“ls athw 'I‘iﬂ"'ra\""'ge and ‘3" ';’“I't"i”

o 9 a > . ” all wi Alnico magnets. uilt-in
High Fidelity F with 12" G.E, LC crossover network with variable brilliance con-
Speaker -%*—- Speaker trol. Ship. wt. Il Ibs. Stock No. B-125, 5-way,

s == 20-watt Hi-Fi speaker system. AUDIOPHILE
$I995 T $2995 VALUE $30.00. SALE PRIGE $18.95.
SRy

SALE Model B-236, high fidelity 24-watt,
7 AN

New 1957 Model IMPERIAL IV, High fidelity speaker system with General Elec{rlc !'
speaker. Housed in 2 high quality leatherctte covered plywood cabinet 10 x
34' long. Fully enclosed; covered on all sides except back. WUse as an auxu'lry
peaker or with any high fidelity radio, amplifier cr home music system. The IM-
PERIAL BV contains a General Electric Model 850 or 9770 Norelco 8 extended ran
high fidelity 8" PM spcaker with 6.8 az. Alnico V magnet and curvilinear cone l%h
851“"“ voice coil and a 5~ twecter. Response 50 to 15,000 cps. Model IV lmm-rml
1957 Model Imperial V1. 3-way speaker system. Baffle is of heavy wood. lcatherette
covered. Sim llr in appearance to the Imperial IV p-c!ured above, except 8" taller
and 1 deeper. Equipped wllh 3 matched speakers. A 127 G.E. Model 1203 with 9
oz, Alnico V magnet. 1us 5154 PM for middle range and 37 twectéer. Simple to
connect 20 any high fidelity mp fier. (B ohms impedance). Stock No. IMP-VI, Sale
orice. $29.95. Ideal for use with HF.:20 and |[MP-30 amplificrs described ahove.

PRICE 4way speaker system, mounted wn a

4" square baffle board. Has 12" D-oz.

9 woofer. a new high fidelity extended

$ range 6x9” speaker, plus 2—5” tweet-

ers; all with Alnico V magnets. Built-

in LG crossover network with variable brilliance

and presence controls. Ship. wt. 16 Ibs. Stock

No. B-236, 4-way, 24-watt Hi-Fi Speaker system.

sAUDIOPHILE VALUE §49.95. SALE PERICE
27.95.

THEATER QUALITY $3995 " —

HlGH FIDELITY SPEAKER SYSTEM Model B-347, nlgh fidelity 30-watt

S-way speaker system, mounted on an PRICE
15" WOOFER PLUS—ELECTROVOICE MODEL 847 | 3[x 247 baffle board. Has 15" UTAH $3995

21%Y;-02. wooter, 2-new high fidellty
MID-HIGH RANGE SPEAXER — 600 CYCLE LC extended range 6 x 9”7 speakers. plus

2-5” tweeters; all with Alnlco V mag-
CROSSOVER. nets. Built-in LC crossover network
:hfgc:;};:eu:al-;gana%\-:rirl spluknr ”st!etm for Iwm}es“_a‘;ull loundddcmonillr'ahor(lsroohms with variable brilllance and presence controls.
en wi connec o an gh L audio amplifier ohms - - -
impedance) Foatures a 157 electro: dynamic hieavy! Qity wooler Which .is jeqUAl to ‘a) PM Ship. wt. 22 Ibs. Stock No. B-347, S-way, 30
speaker with up to 19 IBs, of Alnico V magnet. This woofer reproduces the low audio watt Hi-Fi speaker system. AUDIOPHILE VALUE
register from 600 cyTles down to 20 c¢ps. An Electro-Voice Model 847 horn type speaker $59.95. SALE PRICE $39.95.
is used for the middie range and high range of audio. These two spcakers are con- ’
nected to & 600 cycle muuetwe;capne;!y crossgver Network, Built in the network is - - - B
the field exciter for the 15" woofer. You could spend over $100 for a spelker sys- Mount these Mi-Fi Spcaker systems in your own cabinet or use for custom installation.
tem angd not beat this one. Stock No. EV-15847X. McGee's sale price, $38.9 Ideal for use with any radi® or amPlificr. Ready to conncet to any B-ohm output.

END 259, QR FU
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22 TUBE ESPEY FM-AM HI-FI TUNER- AMPLIFIER A% *119™

A REGULAR $199.50 NET VALUE COMBINATION FOR $119.90

; MODEL 700G r—
i" = X $7995 , "ESPEY DEAL—IA

I Elncy 7000-5010 tuner with 24 watt
ONLY—

plus VM-956 GE 3} spead VM on
SALE PRICE —————————————q

vl it ST44,95 |
MODEL 5016 § | ESPEY DEAL—2 |
AMPLIFIER 39,, oreeey Ik

700G-501G tuner with 24 watt

FM/AM TUNER ESPEY amalifier
ESPEY 14TUBE MODEL 700G MODEL 5016 AMpLIFiEn $49.95 SEPARATE with Tuner °”l°‘_"2"1___"i§.1£4_95_]

McGee offers rou both the regular $116.50, 14 tube Ocluxe FM-AM tuner and the $79.50 valué 8 tube audio amplifier for the

B T e T dioas! 2008, EORS wnr ke HEGT, il T gy oy, Beliimiedud ot | ESPEY DEAL—3 |

ity

20 cps to 20,000 cps., with less than 1/ percent distartion with onc¢ volt audio output, Cha:

deep. Fealure. a gnc:picce molded, gold color piallu: front which makes a custom installati

at the |me li-ﬁe Full tuned RF nanrl-AFc FM with defealing switch for casy FM tun ng. B

= vai cartridge: Threo pontmn cqualizer switch for LP, AES or ELroptan

ne :outroh ulth 23db boost. Chas i equipped with AC aoutlet jacks, auxiliary input jacks for tape recorder, etc. Mas built.in ——— — — o c——

ferrite loop antérina for AM broadcast band and 300 ohm input for FM band, This fine quality FM-AM tuner second to nome. | == - p -

has all of the features that you might expect of a tuncr that would cost as much as $200. All of the controls are on the front | SPE MENDED l

panel, This is & most desirable feature when the tuner is used in conjunction with a good audio amplifier, such as the 501G Order any of the following speakers with

which was designed with no tone control or preamplifier circuits. your Elpey tuner and amplifier:

The Model 50:G, B tube ultra linear high lodelhy. 24 watt audic amplifier is made to match the 700G tuner. This amplifier is 12" coaxi PM, CU-14Y—$10.00 éxtra I

offered scparately at the special sale price of $49 .85, but costs you only $39.95 when purchased with the 700G E“"? tuner. 15" coaxial PM. P15-CR—$20 00 cxtra I
]

14" long. Bl/72” high and 10" I Elpey 700G-501G tuner with 24 watt
h_ext-emely attractive and easy fier plus Garrard RC:98 equipped

n preamplifier for GE or other | Jitn GE RPX-052AR c-r- s1 94,95 |
cords. Separate b and treble tridge

This amplifier features less than L7z percent distortion with high fidelity response from 10 cps to 20,000 cps. Hum level so low )

can be detected by electrical instruments onl Chassis size, 12”"x5”x8", OQutput tubes; 4—8V6GT in push-pull Williamson Imperial 1V system—5$15.00.
€ircuit, GSNTGT phasc inverter and 2—5V46G rectificrs. Has an 8 pound potted case output transformer with ‘pecully made graine imperial VI system—$25.00.
oriented iron core. Output impedance taps of 4, 8 and 16 ohms. Thls output transformer alone is a $20.00 val

'luy lﬁe tga 1:105 fmss;\nctunerlal the llpe | sale pflge of 21 S, or buy both t::l °$G tune;‘ and the malc{m;% s.tl),lﬁ :mp er :gsl‘:;g :‘zrsz_lz.. regularly €59,50 at
or . e, {} - m e
shipping wt., 22 Ibs. See the special deals of the 1oocss:15nlur:n:'rfa::ﬁhe':p:;;;.xano:“f:m: s e::r'l%er ang GE cartriages EVB4—15W system—5150.00 extra,
tor :r'g'l money saving values. Also, special and sp systems when ordered with your Espey tuner and —— e e e — — —— T —
amp !
= ]
BUY YOUR AUTOMATIC "’ - ﬂ McGee's Famous
v
e CHANGER 12 AND 15 INCH COAXIAL P.M.
AT McGEE HIGH FIDELITY SPEAKERS
I - AND
£ -

125 23

: \ 12-Inch 15-In¢h
Latest 1957 Model RC-488, Cnllaro 4 specd record changer, (]
4-SPEED COLLARO  Filli'ai’ % .iceds, 16, 33, 45 ana 78 APM both automat: Mede} CU-14Y Medel P15-CR
itally and manually. Inter-mixes records of the same speed and shuts off after last =
:.e:om Fast & second change cycle, Automatic disengagement of idler wheels eliminates | Model CU-14Y. 12" high fidelity coaxial PM_ speaker. Respon: 0 to 17,500
a

COLLARD ~ WEBCOR GARRARD SAVE i
456 - $34.50 (842-1 RC-98

po!
lpotl that cause wow and fluttér. All of the desirable features of the Model RC-$32, Full 6.8 o2 Almco V magnet in the 12 woofer. Specs ly suspended
f d oreration. Model RC-456 Collaro 4 speed automatic record changer, less car- h frequency  twi n crossover network. Only two wi nnecc to
iy e. Sal- pr ce, $34.50. RC-456 With G.E, variable reluctance cartridge with 3 mil o- ampl r tehe: 2 to 8 ohm output. Don t confu th peaker
sapphire and 1 mil diamond stylus, Sale price, $46.95. Large spindle $3.30 extra. with many cheap lp!akerl that o s fine qual:ty lgeak:r. S(nel(
No, CU-14Y ! S 2 95 eaeh. o o o (ol 610 e

e w b
Webcor 1642-1. popular 3 speed changer on metal base with ceramic crystal cartridge, 3 ity B A T, AT A s‘;(.:m"‘y"m.“'

Sale price. $27.95 " frequency tweeter. Built-in crossover network. Only two
Webcor 1641-21, 3 speed changer, less base with RPX-050 G.E. VR ""-"“Gh 527 95. | Wites to conne .! Mncnu 3.2 qu; ayﬂh; output tl‘rllnllo mer. A regular $62. So list
P1S-CR

No. 1914, large ‘a5 RPM spindie for 1641 and 1642 Webcor changers, $2.44 McGee's sale Price, 523 95,

Webcor CR-163%-27, MHi-Fi chrome changer with 2-separate plug- in cartridge lhells. less Gee's new H coa: ) PM speaker, 187 w.wf" r... 8.8 ox. Alnico V magnet.
nttr-due. no base, SAIe price, $34.95 1ly suspended tweeter with crossover. Only tw es to connect to any 8 ohm

Waebcor -1631-2 (3 ame_as ‘above and with G.E, RPX-052A cartridge with 1 mil dia- ponss from 40 to 15, ooo ePl. Model No. M13-CR, 15~

mond I!ylul. Sale e 49.95. coax PM speaker. Sale price. $16.95.
Webcor CR-1631- 21 Hi-Fi chrome changer same as above except has one piece tone arm

R arors Saletn T Sty T Sined St 2 v ST | FAMOUS STANDARD COIL CASCODE TUNERS
mounting board for 1641 or 1831 series Webcor changer, $1.96 extra, TV-2000 series Standard Coil cascode tuners
complete with 8J6 and GBK? or 68Q7 tubes. SALE PRICE

Thousands of s¢td ude this famous tuner.
New 1957 Qarrard Model RC98, ‘'crown I11,” 3-gpeed super automatic changer, | Tuntes 12 chanaels (2 thru 13). For 21 mc
one of the wo-ld's finest. Provides the greatest combination of Hi-Fi fealuwlmever L, F. cireuit. This ':uner 'l';‘g‘l:! 2‘;0 1 better $

found in an au omatic changer, Model RC9B changer, less cartridge—%66.15. VR reee?:;?:‘\'nm

cartridge, llsdcnmnnd and 3 mil sapphire needles, RPX-052A—582.10, Large 45 rpm,

from 331/, 45 and 78 RPM high fidelity phono recor
sation um-l-r !o G.E. v.r, cartridge required.) Ffurnished as
ylni A regular $9.90 net item on sale
nd 1 stylus. These are the latest
Irldqt wnth mounting bracket. Fits tone

{Input slln
standar u

5. $1

Tvidually cartonéd turnover
Arms o¢n most :hlnuer-. Made for and beal q tn Wi ame,
No. 546 Gol '°"'? M. (Wilcox-Gay) urtnage, .95. No. Dsno-ns. Goldnng LR,
(Wileox-Gay) castridge with dlamond 1 mil ylul. 813. 1 mil diamond stylus for
QGoldring V.R, czrtridge, purchased separately, $9.95.

i NORELCO P14 5195

center spindl. 43, extra. LG el
Dopular NCBS ‘"Triumphis model with most of the features of the 98. RGBS, less cart 4347 Snant_lengtn. A remena
tridge—$53.41. With RPX-052A cartridge as Above—$85.38. SuRiowIN LU ZE SHiet e Specity shaft
$12.95 each, 2 for $25.00.
Matching Imohs Jor Standard Cofl tuners. Set No. SCK-2 for fine tuning anc channel
selector, Set VCK-2. matching volume and contrast knobs. Eitner set only $9c a pai
WITH 2 SAPPHIRE STYLWI $5.95 d
$c-948, snnc vd Coul. 21 mc Pentode tuner with 68C BAGS and 8J8& tubes. Popular
WITH 1 MiL DIAMOND, 3 MIL SAPH. $13.95 12 channel, 2 Zusea in millions of TV sety. wWh pairing an
”acu ofNers the internationally famous Goldring variable reluctance phono cartridge, | tUNer when '“'7 ” easier to just replace it EOgEns
J 7.95 ea., 2 for $i5.00. Nlll:ned knob set $9c extra.
TWO-TUBE 21MC OR 4IMC $7.95
SARKES_ No. TT-3A, 2 h‘zb. Slrktl-farzhncli channet
ete. Ideal for general replacement.
3 oolhllh With tubes, $7.93 each, 2 for
TV TUNER No, ¥T-2C, 2 tube Slrkn-Tlr: 41 mc
Cascod. tuneér with tubes, ll/- shaft.
WITH Smallest cascode tuner made. Popular in
many sets. $7.95 each, 2 for sts.

l.nntn desired, Stock no,“'rv-zono-s Sale price 2 FOR $25.00
GOLDRING V. R. CARTRIDGE

STANDARD COIL PENTODE TUNERS $7.95
ade in !nolnnd and sold throughout the world to those who want the finest and most “""""" with 277, 37, dlgr or 41" shaft. Specify lengtn °' ““"' s.:" ppices
™ (uner for ime. U , Arvin,

TARZIAN

0.

TUBES Either of the above tuners with 9" shaft,

Speclall F ced at $7. for this ad. $1.00 extra,

Nore [ ported ?r.,.ﬁs u?.u.',.a' ‘g" Type 3, 3 tube 21 mc Sarkes Tarzian tuner with tubes. Rotary switch type complete
Mi-Fi IM Model 9770M—fine audio re- 2 for $15.00 with 6C4, 6BHE and GAGS tubes. Regular cost is several times our new low price of
produchon from 75 cps to 19, 000 eps only $4. 95. Wired, ready to hook-up to video and sound strip. Use with either
—1m ohms, Flux o 11,000 Gauss. Powertul | separate sound or inter-carrier. Built-in fine tuning. 2%" t. Net, $4.95

Alnlco Mlgntt. A fine add |on to your Mi-Fi col-

lection,

12 NORELCO 9760 HI-FI SPEAKER $19.95

Model 8780, 12¥ Nortlco 20 watt exténded range high "deln!g PM spcaker. Has a 15.8
oz. Ticonal magret. Response from 40 to 20,000 cps. Mad y North American Phillips
Co. of Holland, A single come coaxial lpeaker with extra high frequency cone. 8 ohm
voice coil. Resanance frequency 45 cps.  Total Aux dennlr aooo uaun tdeal for use
with any Mi-Fi amplifier or FM-AM chassis. Sale price only $

Model 9762, 127 Norelco 20 watt extended range high fvdelny PM speaker. Better
quality than above, in that it has a 38 oz, Ticonal magnet, greater flux density of 11.000
gruss and a metal high frequency mechanism built in the center of the large cone,
Model 9762, 12" Norelco Hi-Fi PM speaker. Sale price only $39.95.

WRITE FOR McGEE'S 88-PAGE 1957 CATALOG
NEW 8 TUBE 6 YOLT FUSH-BUTTON MODEL $37.95
WITH CRYSTAL MICROPHONE

cw, model SH.TBSSS.X. B-tube, &
——"—'—' P SALE PRICE $9.95

hBAQs r\lg e ¥ new model MCL-« £3 miniature broadcasting station for microphone and
Ca

RCA KRK-12 TV TUNER
Brand New—with Tubes

ARCA Model KRK-12, UHF-VHF TV tuner
SALE PRIGE with tubes: 2—68Q7A, GAF4 and 854. A
complete tuner with ail 12 VHF strips, but
with blank strips in the UMF positions.
95 This tuser ru many RCA sets using 40
megacycle 1.F's. 27D382 also KC$-66, etc.
Original tuner t was about $50.00. We
z fol' S|3 00 offer them new at about the value of the
b tubes. Ship. wt. 10 Ibs. McGee's sale

price, $6.93 each, 2 for $13.00.

MINIATURE BROADGASTING STATION
FOR MICROPHONE AND PHONO

ny radio in the home. Na wires to connect,
0!9 lpnker—s:n 95, - r, just like a radm slahon. Has input jacks lor ctystal mike or n.-eord layer.
s - Comnlete with 12K&8 and 70L7 tubes and instructions. Operates on 110 volts AC.
h 1—311 lpt-ker 53 5. 5pe Simple to operatr 3 m g el Frequency cas
y s ] i
seation tov cowl moun!mg antenna A i com ete with crystal hand mlke and i . wt. 4 Ibs,
—$2.29 extra. - price $9.95.

MGGEE RAIIIU GOMPA"' mm"”:“.:mm 1903 u.:‘:féi"é‘r""én‘.’.'ﬂ?h#“ MISSOURI
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Research and Engineering

Over-all view of transistorized oscillator
unit. Note the use of a small rod antenna.

. TV-to-Radio
~ Wireless 0scillator

By
HAROLD REED

U. S. Recording Company

You can still enjoy the non-visual portions of favorite

TV programs by using a small portable and this oscillator.

HONO oscillators and ‘‘wireless”

microphone devices, whereby music

or voice-modulated radio frequency
carriers are transmitted over short
distances to radio receivers, have been
popular for many years. Providing
their radiation range is limited and
does not cause interference, as pre-
scribed by FCC regulations, the ex-
perimenter and hobbyist may con-
struct and operate such devices.

Transistors are especially suited to
this application due to the miniatur-
ization advantages possible by their
minute size and small power require-
ments. A novel approach to this lim-
ited “wireless” transmission is pre-
sented in this article.

In the two applications just men-
tioned, the voice picked up by the mi-
crophone, or music from a record
player, is transmitted to the radio re-
ceiver and heard on the receiver loud-
speaker. The idea presented here is to
transmit voice and music from a tele-
vision set to the home broadcast radio
receiver.

The author has observed that there
are many television programs such as
musie, speeches, etc., which may be
enjoyed or are informative without
actually watching the television pic-
ture. This can prove to be quite a con-
venience. For instance, the listener
may be in a room remote from- the
television set location and engaged in

work in which music may not only be
unobjectionable, but beneficial. In
other cases, he may be occupied with
duties that can be accomplished while
listening to television speech. A port-
able radio set is quite handy for this
arrangement.

The transistor oscillator, as shown
in Fig. 1, employs the Colpitts type
circuit, using a CK722 junction tran-
sistor. The necessary feedback to sus-
tain oscillation is provided by connect-
ing the emitter to the junction of the
two capacitors in the tuned -circuit.
The Hartley circuit may also be used
with a single capacitor, connecting the
emitter to a tap on the coil, usually
near the center.

The coil L, is a “Loopstick” antenna
with adjustable iron core. Capacitors
C. and C, each have a value of 270
pufd. With these values in the tuned
circuit, and with the ‘“Loopstick” ad-
justing screw set to about mid-posi-
tion, the oscillating frequency was
slightly above 700 kc. This was a
“quiet spot” on the radio set at the
author's location. The constructor may
vary the capacitor values and iron
core adjustment to produce a carrier
frequency to suit radio broadcast con-
ditions at his particular location.

A rod antenna is connected to the
tuned circuit at the collector end of
the inductor. Different antenna lengths
will change oscillator frequency slight-
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ly. Longer lengths will provide great-
er r. f. radiation, but if too long, may

prevent oscillation. An 18-inch rod
seems about right to cover the average
home.

Choke coil RFC. is included, of
course, to prevent r.f. current from
flowing through the power supply.

Audio frequency modulation of the
r.f. carrier is introduced from the tele-
vision receiver through the resistive
network composed of R, R and R.
The transistor base circuit is connect-
ed across the 1000-ohm resistor, E.,
which is shunted by the two 10,000-
ohm resistors, R; and R, and the TV
speaker voice coil in series. Thus, the
10,000-ohm resistors bridge the speak-
er voice coil, and as their value is
very high in relation to the low im-
pedance of the veice coil, no undesir-
able loading of the speaker circuit re-
sults and TV sound is not affected.
The audio signal level to the oscillator
may be adjusted by varying the values
of Rs: and R.. The value of each re-
sistor should remain identical and in-
creasing the value of each will de-
crease the sound level to the oscillator,
while decreasing the value of these re-
sistors increases the audio level. These
resistors should be selected so that
oscillator modulation is satisfactory
when the TV set controls are adjusted
for normal listening conditions at the
TV receiver. Tke magnitude of the
audio modulating signal should not be
so great as to produce over-modula-
tion of the r.f. carrier which w:ll re-
sult in distortion of the sound repro-
duced by the radio loudspeaker. The
author found the 10,000-ohm resistors
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shown just right for normal operation
of his TV set, while providing undis-
torted scund reproduction in the radio
receiver.

The camponent parts are assembled
in a standard 3" x4”x5” metal box.
Felt tabs are cemented to the bottom
of the Lox to prevent scratching of
the top of the TV set where the device
is placed. A small insulated banana
type jack is fitted to the top and a
matching plug is soldered to the #10
copper wire rod antenna. A fiexible
lead is ccnnected from the jack to the
“Loopstick."” All parts are mounted
on the 2%"” x 4" plastic shelf attached
to the front panel, except the antenna
jack and *“on-off" switch. The “Loop-
stick” is mounted in the center to be
as far as possible from all metal sur-
faces of the cabinet. A rubber-grom-
met-equipped hole is provided at one
end of the metal box to allow for ad-
justment of the "“Loopstick™ iron core.
Another hole fitted with a grommet is
provided to pass the wire leads for
connection to the TV loudspeaker
voice coil. These leads are equipped
with alligator clips for connection
across tke TV speaker. Other than
placemen: of the “Loopstick,” the
physical arrangement of parts is not
critical. No attempt was made toward
extreme miniaturization of the unit.
For instance, some of the capacitors
may be of the 6-volt type.

Battery power supply is indicated in
the schematic diagram and photograph
of the device. A 15-volt hearing-aid-
type battery may be used as shown.
Collector current runs about 0.8 ma.
at this voltage. The oscillator operated
satisfactorily with a supply voltage
down to about 7 volts. Higher volt-
ages will result. of course, in greater
oscillator output.

An a.c.-operated power supply may
also be employed. The diagrams of
Figs. 2A and 2B give two circuit ar-
rangements the author tried. The sim-
ple circuit of Fig. 2A resulted in some
hum modulation of the carrier. Re-
versing tie power supply line cord
plug in the a.c. outlet produced less
hum in one certain position. In the
interest of safety. the plus. or ground.
side in the transistor circuit should
not be cor.nected directly to the metal
box when using this a.c. supply.

The cirzuit of Fig. 2B introduced

less hum even without the line isola- "

tion transformer. This transformer
could just as well be a filament trans-
former with an appropriate secondary
voltage. I will be seen that additional
filtering i5 provided in this circuit.
Best results were obtained hum-wise
with the addition of the isolation
transformer and it also eliminates the
shock hazard.

The resistors given in these power
supplies are of such value as to pro-
vide, depending on their tolerance.
about 12 volts to the oscillator, with
an a.c. supply line voltage of 117 volts.
Other potentials may be obtained by
varying th2 values of R, and R.. How-
ever. in order not to exceed the rating
of the 1N34 diode. the a.c. voltage
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R+—7500 ohm, V3 w. ves.
Ry—82,000 ohm, V5 w. res.
Rs—33.000 ohm, V4 w. res.
Ri—1000 ohm, V4 w, res.

Rs, Re=—10,000 ohm, ¥, w. res,

C1, Co—.02 pfd., 200 v. capacitor

Cs, Cs—See text

Cy, Co—25 pfd., 25 v. elec. capacitor
Sr—8.p.s.t. switch

Br—15.volt battery
Li—*"“Vari-Loopstick” antenna
RFCr—35.5 mhy. r.f. choke
Vi—""ponisp” junction sansistor (CK722)

Fig. 1. Complete schematic dia-
gram of the transistorized “wire-
less” oscillator. All parts are
standard and readily available.
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across R should be held to not over
about 20 volts.

The TV-to-radio oscillator performed
very well. There appeared to be neg-
ligible frequency drift. With the TV
set operating normally in the author's
den, the sound was picked up clearly
and undistorted on a kitchen: radio re-
ceiver, a distance of 35 feet. The osc-
cillator carrier. if of the same fre-
quency as a radio station carrier, will
beat with same, causing a heterodyne
“whistle” in the radio. A ‘“quiet spot”
on the radio dial must be chosen.

When using a portable radio, the di-
rectional characteristics of the built-in
antenna of the set may be used to ad-
vantage when necessary at extreme
distances, by orienting the radio for
maximum pickup. 30—

F nrv.a.c. ¢

g

DRhnE

1T AL

PUT I' +Q D.C.OUTPUT

LY
S
o.c. ouT

<%

L

1704
ISOL ATIDN
TRANSFORMER

B}

Fig. 2. Alternate supplies. refer to text.

Rear view of unit removed from case. Parts are mounted on shelf fastened to panel.

“aRI-LO0PSTICK"
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All From One Source

These four quality lines of Electronic Components may
be obtoined quickly and conveniently from Distribu-
tors who stock ERIE RESISTOR CORPORATION products.

industrials.

ERIE Electronic Components enjoy the reputation of having the
highest quality and make up the most complete line of Ceramic
Replacement Capacitors. Distributor Stock items are repre-
sentative of the most common types used by dealers, servicemen,
experimenters, amateurs, laboratories, project engineers, and

Rctary Glass Trimmer

CORNING Glass Electronic Components include the complete
line of Fixed Glass Capacitors, Direct Traverse and Midget

apacitors, and various types of Low

Pcwer, Precision and High Power Glass Resistors.

ERIE-Chemelec Teflon Electronic Components are made of the
most nearly perfect insulating material available, and are ideally
suited to withstand high humidity, high or low temperatures, high
altitudes, high voltages, and high requency operation. It is serv-
iceable at any temperature from -—110°to 550°F for long periods
with negligible change in critical electrical characteristics.

; dustry for dependable

[ ORDER NOW

|

GRIGSBY-ALLISON Switches are known throughout the in-

quality and smooth performance. They

include a complete variety of styles for all types of applications.

ERIE ELECTROMNICS DISTRIBUTOR DIVISION

CORPORATION
=. ERIE. PA.

Tt DRI, PA. = LONDOHE, TRGLAND - FRENTOMN, GMTLEHS

Characteristics
and Comparisons
WORLD’S RADIO TUBES

Radie Tubes Vade Mecum

Charecteristics of all tubes from all coun-
tries. World's lorgest tist of tube doto.
Listed numericolly and clphabeticolly. Base

connection section, $5,00

WORLD'S EQUIVALENT
TUBES

Equivalent Tubes Vade Mezum

All replacement tubes for a given lype,
both exoct ond neor-equivolents (with
points of difference deloiled). Military
tubes and commerciol equivalents, Over
43,900 comparisons. $5 00

WORLD’S TELEVISION TUBES

Television Tubes Vade Mecum
Characteristics of all TV picture, C.R., ond
special purpose tubes. A "'must’’ for all

specialists. $5.00

BUY FROM YCUR DISTRIBUTOR

Add 109% on direct mail orders to

EDITORS ond ENGINEERS, Ltd.
tummerland 2. California

WANTED

Willing to pay cash for Early
Phorographs with outside horns

WANT Coronet (illustrated), Double Bell Won-
der, Victar Types A, D, and O, Monarch Special,
end Improved Monarch. Also Edison Idelia, Ex-
celsior, and Treadle Phonographs. Want early
Bell-Tainter, American Gramophones, Multiphone,
Multincla, Scott Magazine Phonograph, Peerless,
Sovereign, Wizard Phonograph, Regina Hexa-
phone, and Graphophones. Also catalogues or
old literature on phanos made prior to 1906.
Want unusual machines and coin-in-slot cylinder
phonographs.

A few duplicate Edisans and grapho-
phanes are naw available far
sale ar trade.

Send clear snapshot and’ full information to
Box 50

RADIO & TELEVISION NEWS
366 Madison Ave., New York 17, N. Y.

|

N
Strategy of Color Service
(Continued from page 41)

Admittedly, a factory service branch

{ has certain advantages over the inde-

pendents, Its technicians become well-
versed specialists on the relatively few
models they handle while the inde-
pendent struggles with a variety of
makes and models. But their alleged
advantage can help out the independ-
ent too.

The factory branch men run into
the tough ones, too—often sooner than
the independent. After they have
worked out the solution, the inde-
pendent can cash in on this experience
and thus save a tremendous amount
of time, money, and customer good-
will. The help is there for the asking
—don’t be embarrassed or ashamed to
seek it.

One of the troublesome cases en-
countered by a factory branch in-
volved a 21" receiver which displayed
a smeary picture. It seemed to be a
classic illustration of frequency re-

| sponse distortion, as if a peaking coil

or something in the video amplifier
circuits had let go. The circuit was
checked carefully and thoroughly but
no defective component was found.
The chassis was pulled and after a
lot of group ‘“‘conferences” it was de-
cided that components would be
changed one at a time until the
trouble was located. The job was
started with the tubes. When the 6U8
noise inverter was replaced, the pic-
ture cleared up!

The tube was checked carefully and
it was found that there was a cathode-
to-control-grid short in the triode sec-
tion. A glance at the schematie, Fig.
6, showed that the noise inverter was
hooked into the video detector, the
cathode of the first video ampiifier,
and the grid of the second video am-
plifier through some peaking coils and
the delay line. This was a real
stumper.

The experience of the technicians at
the factory branch paid off for the
writer when he encountered an iden-
tical case which was cleared immedi-
ately when the 6U8 was replaced.

Save yourself hours in color work
by taking advantage of every pos-
sible source of servicing information
—from books to experienced techni-
cians' friendly tips!

Fig. 6. Poor h.t. response (smear) was
caused, not by a defective peaking com-
ponent, but by the load placed on the
detector from another defective cirzuit.

172 6u8
INVERTER

2504hy.

15§
T0 vIDEQ
VIDEQ DET. AMP.

3300
wpla,
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TAPE RECORDER-REPRODUCER
Telectro Industries Corp., 35-18 37th
St.,, Long Island City 1, N. Y, has
announced the availability of a new
magnetic tape recorder-reproducer

Yoy

which has been designed for broadcast
studio and other high-fidelity appli-
cations.

The Model 1000 is a portable dual
track magnetic tape recorder and re-
producer. The sound is recorded on
and reproduced from a 2400 foot reel
which operates at 7% or 15 ips.

Frequency response is 30 to 10,000
cps =2 db at 7% ips and 30 to 15.000
cps =2 db at 15 ips. Rewind time is 1
minute for 2400 feet of tape. The
Model 1000 operates at 117 volts a.c.,
60 cycles.

The unit is housed in two aluminum
clad plywood cases, especially designed
to withstand portable usage. It can
also be supplied in gray Fabrikoid
covered plywood cases, if desired.

RECTANGULAR HORNS

Jensen Manufacturing Co., 6601 S.
Laramie Ave., Chicago 38, Ill., has
added a rectangular horn, the RT-20,
to its professional series line of speak-
ers for commercial, industrial, institu-
tional, and p.a. applications.

The RT-20 is an axial projector horn
with rectangular mouth section molded
from glass fiber re-inforced polyester
resin. The speakers can be mounted
on car tops, used singly or doubly in
wall corners, or installed horizontally

or vertically, depending on the acous-
tical conditions. The speakers can be
mounted with a minimum of rigging,
clusters are readily joined with stack-
ing hardwarc and require no special
platforms.
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Ml €avipment

For full information on thcse new
horns, write the manufacturer direct.

PROFESSIONAL TURNTABLE l

Intersearch, 7 Arcadia, Cincinnati,
Ohio, is acting as the exclusive U. S.
importer of a new Japanese-built turn-
table for hi-fi applications.

The I/S DModel TP-50 features a
magnctic eddy current speed adjust-
ment which permits a 23% speed ad-
justment and a neon illuminated stro-
boscope which is viewed through an
observation window in the motor plate.
One speed adjustment corrects all
three turntable speeds.

A separate "flip switch” permits in-
stant selection of 33%. 453, or 78 r.p.n.

The 12-inch cast aluminum turntable
is rim driven by a new two-phase ca-
pacity type motor. The motor can be
operated for long periods of time with
very little rise in temperature. Com-
plete U. 8. servicing facilities are
available.

NEW "INTERADIOCOM™

Stratford Corporation, 745 Fifth
Ave, New York, N. Y. has recently
introduced a new intercommunications
system for home use, |

Known as the “Interadiocom,” the
new unit combines an intercom and
radio. It can service five relay sta-
tions within the home, permitting si-
multaneous radio and inter-room com-
munication at cach or any of the
outlets.

The master control panel includes a
radio, intercom, clock, electric timer,
a.c. socket, five-position switch, safety
interlock, jewel pilot light indicator,
and phono jack. The set includes four
relay stations, cach with a powerful
S5-inch PM heavy-duty speaker, and an
entry door rclay station with a push-
button bell.

CALIFONE "DIRECTOR"
Califone Corporation, 1041 N. Syca-

NEW £70.00

D SLENDYNE

OMNIDIRECTIONAL
DYNAMIC

PROBE
MICROPHONE

5
Model

Microphones "535"
List

IN 1 ' Price

s70%

For Public Address
Remore Broadcast

Theater-Stage
Sound Systetns

more Ave., Hollywood 38, Cal, is cur-
rently in production on its new 1957 |
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A complctcly versatile probe micro-
phone of cxcellent frequency range
(60-13,500) that combines rugged-
ness, beauty and reliabilicy.

Versalility: Can be used (1) on a floor stand:
(2) on a desk stand: (3) quicklv removed
for use as a hand-held micrephone: (4)
furnished with lavalier cord for wearing
atound the neck; (5) impedance switch
permits use as hlgh or low impedance
microphone. Accessory on-off swirch re-
qQuires no wiring,

Ruggedness: Builc to withstand hard usage
and extremes of temperature and humidity,

Beauty: Sicnder. convenient shape, finished in
brushed satin chrome.

Reliability: migh efficiency magnetic materials
and circuics assure yvears of consistent high
quality performance. Shure quality con-
trol techniques result in an exCepuonally
high degree of umformity for micro-
phone interchangeabilicy and multiple use,

JUINIVNE . i3}
SLENDYNE Afode! <530
This deluxe version of the Slendyne has a
frequency range of 50-15,000 ¢ps and is
furnished with a_Cannon XL-3-11 broad-
cast connector. Strikingly attractive non-
reflecting black and gold anodized finish.

LIST PRICE $110.00

e Merk o Srality
@

SHURE BROTHERS, INC,

210 HARTREY AVENUE » EVANSTON, ILLINOIS
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The Hartiey 215 may prove emborrassing in some
cases, but if YOUR installation is good the absolutely

true reproduction of our specker will prove it.

FAITHFUL REPRODUCTION

... THAT'S ALL

The Hortley 215 is completely
free from distortion and reson.
ance {confirmed by loboratory
tests), If you're happy with the
quolity of your records and
playback equipment, you will
want the Hortley. Nothing is
odded to the sound thot is fed
to this speaker, you'll get only faithful resro-
duction. The perfection of its unique canstruc.
tion is assured by 28 haad operotions.

-

SPECIFICATIONS

Frequency response: ‘1 to 18,000 cps (witkout
resononce)
Impedonce: 4 ochms
Maognet: 5§ Ibs. Alcomax Il
Peak power copacity: 20 wotls
Diaphragm movement: %"
(reproduces the fowest notes of
any musical instrument)

HARTLEY 215
SPEAKER SYSTEMS

The renowned Hartley Boffle,
with one, two, three or four
drivers. Prices start ot $115.75
for the complete system. At
fronchised dealers or write for
detoils:

HARTLEY PRODUCTS CO.

Dept. 55, 521 Eost 142nd Street
New York 51, N. Y. ¢ LUdlow 5-4239

T Naw avaelable aof

Walters Home Appliances | HI-Fi Music Haven
7335 McGraw
Detroit, Mich. Ft. Lauderdale, Fla.

Valley Engineering Co. Leonard Radio
601 Cedar St. 69 Cortlandt St
Los Alamos, N. M, New York, N. Y.

2651 N. Federal Highway

Audio Center, Lnc. G. L. Electranics, Ivc.
1633 westheimer 1632 Venice Blvd,
Houston 6, Texas Los Angeles 6, Calif.
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{ “Director” unit, an all-purpose vari-
able speed phonograph and p.a. system,
The Model 12V-7 features a center-
driven, continuously variable speed
turntable (having a range of from 16

G

—

| to 84 r.p.m.) which eliminates cones,

idlers, and rollers and provides for
exact setting of speed without drift
from a cold start to continuous run-
ning; a “Strobeselector” which is a
combination of single knob speed con-
trol and illuminated stroboscope; and
a precision machined cast aluminum
turntable with a cork cover and pop-
up 45 r.p.m. centering device. An all-
aluminum pickup arm features double
wrist action. A counterbalanced weight
adjustment controls needle pressure at
| the pickup head while the entire arm
lifts for easy handling and needle re-
placement.

An B-page catalogue describing this
and other of the company’'s new units
is available without charge from the
manufacturer.

MICRCPHCNE CALIBRATOR

Brush Electronics Company, 3405
Perkins Ave., Cleveland 14, Ohio, is
now offering a microphone calibration
unit which is manufactured by Bruel
& Kjaer and is catalogued as the
Model BL-4119,

Designed for the accurate calibra-
tion of the firm's condenser micro-
phone Model BL-4111 as well as the
condenser microphone cartridge MK-
0002, the apparatus enables both a cali-
bration procedure which is a simplified
form of the standardized reciprocity
calibration technique and the determi-

nation of the complete frequency re-
sponse curve of the microphone by
means of an electrostatic actuator.
The first measurement yields the
|accurate absolute sensitivity of the
microphone at any arbitrary frequency
without the use of any precalibrated
standard by using three condenser
ICartridges. The second measurement

www americanradiohistorvy com

gives the total frequency response of
the microphone between 20 and 20,000
cps.

NEW RONETTE MIKE

Ronette Acoustical Corp., 135 Front
St., New York, N. Y,, is now offering
a new, semi-directional microphone,
the “Ronomike.”

The microphone is housed in a slim,
sturdy die-cast housing that is fully
chrome plated. Its modern, convenient
shape adds strength and attractiveness
and its performance is especially suit-
able for use with tape recorders, p.a.
systems, and ham transmitters.

A high impedance instrument, the
new unit requires a high value of load
resistance. It has a sensitivity of —55.4
db. The flat response from 30 te 10,000
cps is peak-free when matched to a

500,000 ohm to 1 megohm input of a
triode stage. IM distortion is negligi-
ble.

The microphone cable, of special de-
sign, has a minimum of 90% shielding

and is included along with & fully

shielded telephone-type plug.

HI-FI GRILLE SCREEN

General Cement Mfg. Co., 400 South
Wyman St., Rockford, Ill., has intro-
duced a new heavy metal grille screen
designed especially for hi-fi system ap-
plications.

Featuring a style suitable for any
modern or period enclosure, this grille
screen is designed for high-fidelity sys-
tems, juke boxes, TV consoles, p.a.
speakers, and other similar applica-
tions.

The screen is of the rigid type that
affords maximum. protection for an en-
closure and is finished in brushed
brass, then lacquered for extra dur-
ability. The screen comes in five sizes
ranging from 127 x 18" to 36" x 48".
Write the company for full details.

EQUALIZER-PREAMP

McIntosh Laboratory, Inc., 320 Wa-
ter St., Binghamton, N. Y., has re-
leased a new equalizer-preamplifier
unit which is designed to serve as an
accurate and versatile control center
of a hi-fi home music system.

The C-4 provides separate bass and
treble accentuate and attenuate con-
trols, five input channel selectors for
tape, tuner, microphone, and two

RADIO & TELEVISION NEWS
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phono cartridges, and a master ‘‘on-
off” switch with volume control.

This unit features low distortion,
good stability, and wide frequency re-
sponse. Full specifications on this
equalizer-preamp are available without
charge from the manufacturer on re-
quest,

REPLACEMENT CARTRIDGE

Shure Brothers, Inc., 222 Hartrey
Ave.. Evanston, Ill, has announced
production of a replacement pickup
cartridge for the Chrysler “Highway
Hi-Fi” system. '

The WC20, a direct replacement for
the PC20A used in these Columbia-
built record players, will track at ex-
tremely low pressures. This ceramic
cartridge has a minimum needle force
of 2% grams and frequency response
to 12,000 cps.

Additional information on this re-
placement unit is available from the
manufacturer or any of its authorized
distributors.

NEW KLIPSCH "SHORTHORN"

Klipsch and Associates of Hope, Ark.
has introduced a new corner horn
loudspeaker system which is known as
the “Shorthorn” Model “T".

Designed to be used to provide full
range sound reproduction for tele-
vision as well as for record players,
tape players, and radio, the dimen-
sions of the new unit are such that it
can be used as a stand for table model
TV sets.

Extending from below 40 cps to
above 20,000 cps, the new system pro-
vides good efficiency from 45 to over
16,000 cps. The Model “T"” is available

with the company’s “K-Ortho” 3-way

drive system, consisting of three
drivers with a choice of a 12- or 15-
inch bass cone driver and crossover
network. The bulk of the unit is the
bass horn and, mounted inside it, are
the mid-range and high-frequency
horns.

The mahogany enclosure is of simple
classic design which fits into any type
of modern or traditional decorative
scheme.

IMPORTED MICROPHONES
Intersearch, 7 Arcadia, Cincinnati,
Ohip, is handling the U. S. distribution
of two microphones manufactured by
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enalex

KT66

The name
GENALEX on the
tube and carton is
Your guarantee

that you are buying
the original

KTG66. .. world-
famous power
tetrode, often
referred to as the
Sinest andio tube
ever made! The
GENALEX KTG66 ss
the hallmark of the
finest amplifiers.

1t is original
equipment in the
Sfamows HEATH
ULTRA LINEAR
AMPLIFIER KIT,
No. W-5M. ldentical
pins and connections
as 6L6 tubes.

Only $3.50 net

For complimentary
fact sheet, write Dept. NB-47

 BRITISH INDUSTRIES CORPORATION

Part

TS T

W

,ng.!::ln « New Y

The latest Audio League Report on pickups™ again acknowledges that no
cartridge excells the ESL Professional and Concert Series.

Audio League tests show that the ESL is unsurpassed in smoothness,
clarity, and naturaluess of reproduction, and that the ESL will

meet the most exacting requirements for broadcast, recording studio,
or leboratory use.

Is your pickup obsolete? You're iissing plenty if you don’t have the
world’s most advanced cartridge. Write for free details, and
buy the ESL at your dealer's.

FOR LISTENING AT

Electro-Sonic Laboratories, Inc.

Dept.R + 35-54 Thinty-sixth Street - Long Island City 6, N.Y.

ITS BEST

Soloist Series from $14.95 . Concert Series $35.95 » Professional Series arm and cartridge $106.50

®Voi. 1, No. 3 {Decembr :0868). Authortzed quotation No. 0o, Please comsult The Audio League Report,
Vol. 1. Neo. 6+7 (Marea-April 1035} for the couplete techmical repert and listoning v luation of the ESL.
Subscription: 1 2 issucs, &4, from P. O. Box :é:. Mt Verwen, N. Y.
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ANOTHER FISHER FIRST!

THE REVOLUTIONARY

FISHER

FM-90X
Gold Cascode FM Tuner

ARD ON THE HEELS of ‘he new Model FM-90, we arc proud

to present the Model FM-90X with its revolutionary GoLD
cascopeE RF amplifier. Precision manufactured, this tube is the
costliest of its type in the world! It carries a ~wo-year warranty.
The use of the gold cascode and special circuitry has brought the
FM-90X to the theoretical .imits of sensitivicy — an achievement
never before possible. Only the FISHER .aaz it! The standard
FMAI-90, with its silver-plated RF shield, already surpasses ALL
other FM tuners — excepting the FISHER GoLD CAsCODE 90X.

Basic Features of the Series FM-90

* TWO mezers, for micro-accurate tuning. * Revolitienary, dual dynamic
limiters. assure noise-free reception where all others fail. * Full wide-band
detector for maximum capture ritio. * Exclusive, armble inter-station noise
eliminator. ® Full limizing on signals a: low as 1 mmraevelt. * Dual triede.
cas:ode-tuned RF stage, four 15 stages = Uniform response, 20 to 20,000
cvedes. * Tlree outputs (Main. Recorder and Multiplex). » Dual antenna
inputs {72 ¢hms or 300 ohms balanced . * Four coetrcls. » 10 tubes plus
four matchec germanium crystal diodes. = Special circwits for meter operation.
* Chassis completely shiclded and shick-mount:d. » Beuutiful, die-cast,
brushied brass escutcheon and cantrol panel. = Dipole antenna supplicd.
" gzE: 13 7/16” w. x 6147 high x 83" deep (plus 1” for knobs). » woT: 15 Ibs.

FM-90X = Gold Cascode FM Tuner = $159.50
FM-90 = Professional FM Tuner * $149.50
MAHOGANY OR BLONDE CABINET: $17.95

Prices S'ightly Higher T fie Far West
WRITE TODAY FOR COMPLETE SPEC_FICATIONS
FISHER RADIO CORP., 21-23 44+h DRIVE * L. I. CITY T - N. Y.

TILITITATORT) Lt .
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* IH SENSITIVITY, a2PSAa2ANCE AND WORKMANSH :

Tokyo Tsushin Kogyo, Ltd., and im-
ported from Japan.

The “Sony” Model C-27-A condenser
microphone is a polydirectional unit.
A switch selects unidirectional or om-

| nidirectional operation. It features a

| is now offering a

new type of titanium diaphragm de-
signed to provide stable operation and
smooth response from 30 to 20.000 cps.
The output impedance is 200 ohms.
The output level is —73 db non-direc-
tional and —70 db directional. Three
frequency responses may be selected
by a switch on the pane! of the power
supply.

The second unit, the Model 10, is a
moving coil microphone designed espe-
cially for tape recording applications.
Response is smooth from 50 to 12,000
cps. The output level is —62 db and
the impedance is 10,000 ohms.

Write the distributor for additional
details and prices.

ELECTROSTATIC TWEETER

Pampa Electronics Corp., 7354
Frankford Ave., Philadelphia 36, Pa,,

single-ended, non-
powered electro-
static tweeter in a
finished wooden
cabinet as its Mod-
el 5-20.
Frequency cov-
erage is substan-
tially flat from
5000 to 20,000 cps.
The tweeter is de-
signed to be used
with amplifiers
rated at up to 25
watts output. The
distribution angle
is 360 degrees in the horizontal plane.
The impedance matches 4, 8, and 16
ohm sources. A divider network and

| matching transformer are built into

the tweeter itself, ecliminating the
necessity for external networks.

The housing for this tweeter nieas-
ures 41" wide, 42" deep and 12" high.
The company will mail a specification
sheet on request.

BRITISH-BUILT TAPE DECK

Truvox Limited, 15 Lyon Road, Iar-
row, Middlesex, England. is now offer-
ing the “Mark IIT” in its “U” series
of tape decks for high-fidelity system
applications.

The deck is powered by three
shaded-pole a.c. motors, with electri-
cally and mechanically interlocked
push-button control. A separate push-
bhutton brake is of the patented elec-
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tric type. There is drop-in tape load-
ing and the machine will handle 60
minutes on each track of half-track
3% ips or 30 minutes each track at
7% ips. A visual playing-time indi-
cator operates at either speed to show
lapsed time and balance of time to run
on the reel. The deck will take all
standard tape reels up to 1200 foot
sizes.

With a suitable amplifier, the equip-
ment covers a frequency range from
50 to 10,000 cps at Tl» ips. Write the
company for a data sheet containing
full specifications.

DUOTONE SPEAKER LINE

The Duotone Company, Locust St.
Keyport, N. J., manufacturer of a
complete line of needles for high-fidel-
ity phonograph applications, has en-
tered the loudspealker field with seven
units.

The line ranges from a 15-inch woof-
er (the “Supreme”) to four coaxial
units and two tweeters. The 127
‘Royal,"” for example, has a frequency
response of 35 to 18,000 cps. It will
handle 25 watts of power and has a

magnet weight of 1.5 pounds. The effi-

ciency is 14% at 400 cps and the res-
onating frequency is 45 cps.
Write Dept. PR-2 of the company

for complete details on this entire line |

of moderately priced “DFF”’ speakers.

NEW "KONTAK' MIKE

Amperite Company, Inc., 561 Broad-
way, New York 12, N. Y., is now offer-
ing a new “Kontak"” mike designed to
be used for all fretted and stringed in-
struments, including the piano.

The Model KKH-3 can be used with
any p.a. amplifier, tape or wire re-
corder, and all electric guitar ampli-
fiers. A fingertip volume control is
conveniently mounted on the micro-
phone and supplied with a large knob
for ease of operation. Frequency range
is 40 to 10,000 ¢ps *2 db. The output
level is —55 db. The unit is not affect-
ed by temperature, pressure, or mois-
ture.

FREQUENCY DIVIDER
Colbert Laboratory, Inc., 160-09 Hill-
side Ave., Jamaica 32, N. Y, is now
offering a three-channel electronic fre-
quency divider for high-fidelity repro-
ducing systems.

Feb(;uary. 1957

fwE FISWER ,f?b J

ON ONE COMPACT CHASSISI FISHER FM-AM TUNER, AUDIO CONTROL AND 30-WATT AMPLIFIERL

EVERYTHING YOU NEED!
ON ONE SUPERB CHASSIS!

-

“500”

HOUsANDs have asked us for it— and here it is! An extreme-

sensitivity FM-AM tuner, a powerful 30-watt amplifier, and a
Master Audio Control — al!l built on one compact chassis. Simply
add a record changer and loudspeaker to the FISHER “300” and. as
easily as that. you have a complete high fidelity system. Its quality —
in the finest FISHER tradition. Its appearance — the timeless beauty
of classic simplicity. Here is the most economical form in which vou

can own FISHER equipment. Chassis Only, $239. 50
Mahogany or Blonde Cabiner, $19.95

Ovutstanding Features of THE FISHER ‘‘500”

® Extreme sensitivity on FM and AML Meter for micro-accurate tuning. ® Full
wide-band FM detector for maximum capture ratio. ® Powerful. 30-watt ampli-
fier; haodlies 60-watt peaks. ® Uniform response, 16 to 32,000 cycles. ® 4 inputs,
including separate tape playback preamp-equalizer. ® 4, 8 and 16-chm outputs
mateh all existing speakers. ® Recorder outputl ahead of volume and tone con-
trols, W 7 Controls, including 9-position Channel Selectar {AM, FM, AES, RIAA,
LP, NAR, TAPE, AUX 1 and AUX 2), Loudness Contour (4-position), Vol-
ume, Bass, Treble, AC.Power, Statiom Selector. ® Beautiful, die-cast, brushed
brass cscutcheon and conirol panel. ® Pin-point. channel indicator lights.
* Smwoth. flywheel tuning. * Largest, easv-to-read. slide-rule dial, with logging
scale. ® High efficiency FM and AM antennas supplied. ® 14 tubes plus 2
matehed germanium diodes. ® size: 13 7/16° w. x 1234~ 4. (excluding knobs)
x 6143” high.

Prices Slightly Higher In The Far West

WRITE TODAY FOR COMPLETE SPECIFICATIONS
FISHER RADIO CORP., 21-23 44thDRIVE- L. 1. CITY 1 - N. Y.

LARRELRRRERNELEL
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REK-0-KUT

TURNTABLE ARM

Fat. Parding

A-120 for records nup to 12" $26.95
A-160 for records up to 16" $29.95
slightly higher west of Rockies

LATERAL FREEDOM FROM FRICTION
achieved by unitized sealed-in
twin-bearing pivot.

FRICTION-FRE® VERTICAL SUSPENSION
between 1 mm chrome-steel
bearings. . . sealec in cross-shaft!

ENDS NEED FOR STYLUS PRESSURE
‘GAUGE! With cartridge mounted
and arm in state of balance...
turn micrometer-action counter-
weight to build up stylus pressure.

3
R See your dealer or write:
K-0-KUT
COMPANY, INC.
38.01 Queens Blivd., Long Island City 1, N. Y.

EXPORT: Mornas Expofting Corp. 458 B'wag. N. Y. 11
CAMADA. Atias Radia Corp., 1€ Winpold Ave., Toronto 10

The Model 3-CFD divides the fre-
quencies before amplification to in-
crease definition and clarity of the re-
produced sound. The unit features
variable crossover controls for low-,
mid-, and high-ranges, permitting ex-
actly right adjustment for every con-
ceivable combination of components.
Individual level controls are provided

| for each sound channel. Since separate

amplifiers are used for each frequency
range, the frequency response each
amplifier is asked to deliver is limited.

Designed for use on two- or three-

' way systems, the Model 3-CFD in-

cludes a 10-watt *Ultra-Linear” am-
plifier using the latest-designed, low-
noise audio tubes developed by Mul-
lard.

A data sheet on this new unit, in-

cluding complete specifications, is
available without charge from the
manufacturer.

DELUXE CONTROL AMPLIFIER
Sargent-Rayment Co., 4956 E. 12th

| St., Oakland 1, Cal., has added another

item in its new line of hi-fi compo-
nents, the SR-200.

This deluxe control amplifier in-

| cludes a preamp, tone control, and 20-

| output

watt “Ultra-Linear” amplifier in a
single housing. Among the unique fea-
tures of “The Claremont” are a vari-
able rumble control, a variable scratch
filter, and a nine-position amplifier
control dial.

The instrument uses six tubes; has
impedances of 4, 8, and 16

ohms; and operates from 110-120 volt

a.c.. 50 or 60 cycles. The housing
measures, 4%"” high, 15" wide, and
11%"” deep.

An illustrated brochure on this
equipment is available without charge
from the company.

TRANSISTOR-MIXER

Lab-Tronics, Inc., 36856 N. Lincoln
Ave, Chicago 13, 111, is now market-
ing a new transistor-mixer which is
designed to meet the needs of the p.a.
and recording industries.

Compact in size, the Model No.
TR-36 has a built-in transistor preamp
and can provide an over-all gain on
each of its three channels of better

wwWw americanradiohistorv com

than 6 db. Three input phone jacks
mix any three channels of micro-
phones, phonographs, or tuners, mak-

ing possible great flexibility. The unit
is humless and has an extremely low
noise level.

Frequency response is from 20 to 20,~
000 cps, =2 db. The inputs will mix
any combination of three high-imped-
ance microphones, crystal phono-
graph cartridges or tuner outputs, as
well as magnetic cartridge preamp
outputs.

The circuit uses a low-noise n-p-n
IN35 transistor and is powered by
three mercury cells.

AMPLIFIER IN KIT FORM

Quality Electronics, Inc., 319 Church
St., New York 13, N. Y., has intro-
duced a 12-watt amplifier kit for the
“do-it-yourself” contingent.

The circuit incorporates a huilt-in
rreamp; 2 3-position switch with three

equalizer positions; output impedances
of 4, 8, and 500 ohms; and four sep-
arate input jacks on the rear apron
of the chassis.

The amplifier uses six tubes, includ-
ing three multi-purpose tubes, which
provide nine-tube performance.

Housed in a mahogany case with an
ivory and gold front panel. the Model
2000 kit comes with a 25-page illus-
trated assembly instruction manual.

AUDIO CATALOGUES

"ULTRA-LINEAR' THEORY'

Keroes Enterprises, 369 Shurs Lane,
Philadelphia 28, Pa., has just 1ssued a
new 24-page booklet which presents a
detailed study of the theory and oper-
ation of the “Ultra-Linear Circuit.”

Included in the booklet are the
mathematical analysis of the circuit’s
operation and a typical amplifier de-
sign using this circuitry.

The small booklet is priced at 25
cents a copy and can be ordered direct
from the company. 30~
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West Coast
Hi-Fi Shows

Institute to sponsor Llos
Angeles and San Francisco
events eorly in February.

HE Institute of High Fidelity Manu-
facturers will be duplicating the suc-
cessful format of its 1956 New York
High Fidelity Show at Los Angeles
and San Francisco early in February.

The Institute has scheduled the Los |

Angeles show February 6th through
9th at the Ambassador Hotel. The
public will be admitted. at a nominal
charge, between the hours of 2 and 10
p.m. on the first three days of the
show and from 10 a.m. to 6 p.m. on
Saturday, February 9th.

February 4th, from 10 a.m. to 7 p.m,,
will be given over to Audio Compo-
nents Representatives Assn. Confer-
ence Day. This will consist of a meet-
ing of sales reps, dealers, and manufac-
turers. No exhibits will be open dur-
ing this session. At 7 p.m. the AES
will hold its banquet at the Coconut
Grove of the Ambassador Hotel.

February 5th has been left open to |

enable exhibitors to set up their dis-
plays. The dealer preview of the ex-
hibits is set for February 6th from 9
a.m. to 1 p.m. before the general pub-
lic is admitted.

Among the special features of the
show will be Oliver Read’s (publisher
of Rap1o & TELEvVISION NEwS) “Replica
of an 1890 Recording Studio”—an out-
standing hit of the New York Show.
In this exhibit, original equipment of
the period is shown “in use” in a rea-
listic setting.

A series of seminars, “The Ins and
Outs of High Fidelity,” will be con-
ducted under the direction of C. G.
McProud. The same editors who par-
ticipated in the New York Show semi-
nar will repeat in Los Angeles.

From TLos Angeles the Show will
move to San Francisco where it will
be held from February 15th through
18th at the Hotel Whitcomb. Show
hours will be from 2 to 10 p.m. each
day. A special preview for the trade
only will be held on February 15th
from 10 am. to 1 p.m. Special fea-
tures at this Show will include an “In-
formation Rooni.” staffed by experts,
who will answer questions on hi-fi
posed by visitors.

The scheduling of the two shows
one week apart was done to permit
manufacturers to call on the trade
during the week between. Exhibits
can be shipped direct from Los An-
geles to San Francisco.

Additional informatien on either or
both of the Shows is available from
Sanford L. Cahn. executive secretary,
Institute of High Fidelity Manufac-
turers, P.O. Box 284, Mincola, New
York. —30

February, 1957

LISTEN Wm'iz}/‘ Sounde blr.

UNIVERSITY LOUDSPEAKERS. INC..

YOU CAN'T SEE IT

YOU CAN'T TASTE IT

YOU CAN'T TOUCH IT

«s. But it’'s the most important
asseta company can have

A modern plant, a well-stocked inventory, a good shipping depart-
ment—these things are important. But, more important than all of
these, is the integrity of a firm. .. that sense of moral responsibility
that demands thit you do your best and stand behind what you do.

Integrity starts at the top and filters down, enhancing every-
thing it touches. It serves notice on its customers that every product
bearing its label has a team of responsible people behind it.

And something happens to the preduct too! Integrity seems to be
built right into it...in ways that you can see and in many more
ways that you can't.

In addition to a close check on the quality of the various parts, we,
at University, do not tolerate any “sweeping under the carpet.”
Even those parts which are completely enclosed and hidden from
view are as carefully finished as the exposed parts, guaranteeing
tronble-free periormance.

That’s why everyone is saying . ..

www.americanradiohistorv.com
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Build with the BEST

Enjoy the ease ond economy of
Systematic Growth, the Sustained
Satisfaction, possible only with

BOZAK

Q{ta/i/:y
g%t«ﬁ/l ealkers

The one-line, one-quality Bozaks are never
outgrown or outclassed—never discarded
as you build your Speaker System into ever-
greater power and realism. From the B-207A
to the magnificent B-310 and B-400, in 3
wall or infinite-baffle enclosure, each for
its size unrivalled in quality of sound —
The Purest Voice for a Fine Music System!

2 8 00 4+ 08 a0 0 s o

Step 1 = B-207A

c o 89 e 0 w4 &0

B-199A <4 B-200X
-+ 4-mfd, Filter.
40 ¢ps to 16 ke.
8 Ohms, 15 Watts,

LR I N R A

Step 2 = B-302A

%

Step 3 = B-3085

0.0

2 B-207A 4 B8-209 + N-10102,
35 ¢ps to 16 ke
16 Ohms, 30 Watts.

B-207A - B-209
<4 N-10102.

40 ¢ps to 16 ke,

8 Ohms, 20 Watts.

40 88 068808 p 00 0 ¢ 2

¢ # $ 4 48 4% B4 s s 840 s e BT 00 sl

Step 4 = B-400

o
Qi‘g

4 B-1994 4- B-209 4- B-200XA.
Below 28 cps to beyond 16 ke
N-10102 N-25
g Ohms, 50-60 Watts.
May be arranged vertically
to form the B-310A.

@8 5 0 v e a0 2 P e e A4 44t e PO D

All Bozak Products are Designed and
Built by The R. T. Bozak Mfg. Co.

The R. T.m Sales Co.

BOX 966 © DARIEN * CONNECTICUT

EXPORTS: ELECTRONICS MANUFACTURERS®
EXPORT COMPANY. PLAINVIEW, NEW YORK
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Tone Compensator
| (Continued from page 67) [

of the compression curve on broadcast
transmitters).

In Fig. 1, Cs is the capacitor that
determines the amount of effective
"“bass-boost” at low volume levels. R,
controls the amount of d.c. feedback
from the plate to grid of the control
tube and, hence, the rate of expansion
or control. The values shown will give
an operating range in excess of 20 db,
with a 1 ke. to 50 cps ratio of about
2 to 1.

The principle of operation is as fol-
lows: Vs functions as a diode recti-
fier, providing a negative, filtered d.c.
voltage on the grid of V.» proportional
to the amount of applied audio signal.
As this voltage increases, less current
flows in V5, resulting in a higher plate
impedance. As this impedance is in
series with (5 the increasing imped-
ance reduces the effectiveness of Cj,
and, hence, provides a more nearly flat
response to all frequencies at the out-
put. A portion of the voltage present
at the plate of Vi is applied through
a voltage divider network to its grid
return, giving a sort of d.c. negative
feedback, to control the sensitivity of
the circuit and, to a certain extent, its
linearity.

In order that the level that deter-
mines the amount of control is pri-
marily from the middle and higher
frequencies, C: is made small so the
amount of signal reaching the rectifier
(V1) is reduced at the lower frequen-
cies, R; is a limiting resistor, whose
purpose is to prevent undue loading of
the input with sudden dynamic in-
creases. C: Cs and R. form an RC
filter network. R; determines the re-
covery rate (in conjunction with C.,
Cs Ci, and R.; Re and R:, the d.c. feed-
back, or expansion rate. Because R;
must be kept large (because it is ef-
fectively in parallel with REs and the
plate impedance of Viz), Re is the de-
termining component.

The unit pictured was built on a
small subchassis to be mounted under
the main chassis of an amplifier. With
the layout shown, all but three of the
necessary connections are made by the
component leads themselves. This sim-
plifies the wiring and also reduces the
problems of hum and noise. There is
no reason why this unit could be built
only in this manner, though. Any
method where good audio construction
practices are employed, should be sat-

It should be remembhered that there
is a minimum loss of 15 db, also, that
the unit should be inserted in an am-
plifier at a point where there is about
5.0 volts r.m.s. of audio present during
normal programming. This circuit
must follow any equalizers and pre-
cede any tone controls. The valume
control should be prior to this com-
pensating device, so that manual ad-
justment of the volume level will have
the same effect as will changes in the
intensity of particular passages of
sound from the record or radio.

The curves of Fig. 3 show the meas-
ured performance of the unit over a
20 db range. It can be seen how
closely it follows the change in the
human ear response over the same
range (obtained from information sup-
plied by the Acoustical Society of
America). In taking these measure-
ments, C: is shorted out, so that the
control frequency and the controlled
frequency can be the same. In actual
operation, the controlling frequencies
are primarily above 500 cycles because
of the RC circuit used in the input of
the rectifier. Using different tube
types and various changes in Cs and/or
R., various amounts of control, over a
wide range of frequencies, can be ob-
tained.

A switch can be inserted in the
cathode of Vi, if desired, to disable
the circuit’s operation. In this man-
ner, the effectiveness of automatic
tone compensation can be more easily
realized by comparison. If the cathode
of V:p is opened, the plate impedance
will rise to its maximum, and the re-
sponse of the circuit will be nearly flat
over the audio range, with an inser-
tion loss of 15 db. Closing the switch
(grounding the cathode of Vi) will
leave the response and insertion loss
unchanged at high volume levels, but
will increase the insertion loss at the
middle and high frequencies on low
volume levels. This, in effect, pro-
vides an increase in the bass boost at
lower volume levels, compensating for
the non-linear intensity response of
the human ear to low-frequency
sounds.

This circuit should not be consid-
ered the solution to all audic prob-
lems, but rather as a building block,
in the continuing search for the repro-
duction of sound in a small, acoustical-
ly imperfect room in our home, that
will closely resemble the original
sound as recorded in an acoustically
trcated room, at a much louder sound
intensity. When considered in this
tight, it performs its function simply

isfactory. and inexpensively. —30—
Z T T 11T
o INPUT: 5V, R.M.S,
Fig. 3. Measured per- 20
formance of compen- 3
sator over a 20 deci- g-lc 3
bel range. The dotted o Ren INPUT = 10 0B BELOW 5V.R.M.5.
line is change in hu. 2'26 i
man ear response ™ |
over a similar range 2 -30} 1508 o8 — s
of intensity. See text. 5 by *\,%'_ag;“ BELOW SV.R.M.S.
S0l T It 1 TITIT 1 =
30 50 100 20 2NC, SKC.  1OKC.
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Compact Amplifier
(Continued from page 63)

output transformer terminals be made
exactly as shown or the feedback cir-
cuit will cause the amplifier to oscil-
late. For the same reason it is also
important that the 6CM6 which is
connected to terminals 1 and 3 of the
transformer is the one whose grid is
connected to pin 1 of the 6ANS through
C.. If a different transformer than the
one specified in the parts list is used,
it may be necessary to ground the
8-ohm tap of the secondary and con-
nect R to the common terminal. This
should be done if the amplifier oscil-
lates.

The parts layout of the power sup-
ply is shown in Figs. 5 and 6. As in
the amplifier, the parts layout is not
critical and perhaps a smaller chassis
could be used. Ri: is mounted by con-
necting its leads to pin 2 of the 5Y3
and to the positive terminal of C:. Ri:
is connected between the positive ter-
minals of Cs and Cs. The fuse holder
is secured to the chassis with one of
the screws holding the power trans-
former. Although the filter circuit is
very simple, the noise voltage at the
8-ohm output tap is only one millivolt,
or about 77 db below 6 watts.

If the amplifier is to be used with
an external speaker to improve the
audio quality of a radio tuner or as a
playback amplifier for a record player
or tape recorder that is cquipped with
an output jack. it is only necessary to
connect a shielded lead between the
output jack and the input to the am-
plifier. As an isolating capacitor is
usually furnished in the set in such
cases, the input resistor, R, should be
used. If the amplifier is to be used
with a TV or radio set without an
output jack, conncct a shielded lead
between the volume control of the set
and the input jack of the amplifier.
The lead should be connected to the
arm of the volume control and the
shield to the ground lug of the con-
trol. In this case, R: is not needed.

The gain of the amplifier is high
enough so that only 0.7 volt of audio
is required for the full six watts of
output. —30—

Fig. 7. Total harmonic distortion of gqudio
amplifier is 1.6 percent at 6 watts output.
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Wres

Heew!
ANOTHER
ARKAY WINNER!!

SPECIFICATIONS:

POWER—30 watts @ 1% IM.

FREQ. RESPONSE +Y% db.—
10-50,080 ¢ps.

HUM—I120 dbh, below rated oute
pit (Actually zero)

CONTROLS—(t) Func selee-

tor, lomlnm~ bass, treble,

level set, S-position level compvnsntlon control,

e 2 E1-34/6CA7 Super-Lin Williamson

* Sperial output for simultancous taDe record-
ing and monitoring.

ARKAY Model FL-30
Hi-Fi AMP-PRE-AMP

Featuring a transisiorized front end for use
with a reluctance pick-up, this engineering

masterpiece assures the finegt in liI-FI re-
54995 production. Record equalization for more

than 30 labels (LP. RIAA, and EUR).
Complete with rose gold panel and black
cabinet,

O 0 e lII!IIll[IIlllllllllllllllllllllil' | I

ARKAY Model FL-10
Hi-Fi AMPLIFIER

A super lin. Williamson 12-
watt  Hi-Fi amplifier with
built-in  pre-amp. 18 waitt
peak with a frequency re-
sponse of 20-10,000 cps. 4
controls includin® record
equalization (LP, RIAA,
EUR). Output impedances, 4,
8 & 16 olims. Special out-
put for simultuneous tape re-
cording and monitoring.

$28.95

ELECTRICAL

magnet.

ARKAY Model HFT-T
Hi-Fi AM-FM Tuner

ANOTHER
ARKAY FIRST!!

SPECIFICATIONS:

sistor energizer.,

OPERATING FREQUENCIES: Tuning
range—>5-40 to 1620 KU, LF, ame
plifie—-155 KC.

POWER OUTPUT—275 + miliiwatts.
SPEAKER—Ilarge alnico ¥V permanent

TRANSISTOR COMPLEMENT: X1 og- The Model TR-6 is a newly
cillator-converter: X2 1st [LF. am-
plifier: X3 2nd LF.
diode detector-AGC take-off: X
class B driver; X5 cluss B onmul.
X6 class B output,
Federal Excise Tux
Included. .

RATING-—9-volt tran-

TRANSISTORIZED PORT-
ABLE SUPERMET RECEIVER

do:lgnod ‘r‘.l transistor port.
e eive -
amplifiers Dl ::lf ::uu rhet reeeiver pugh:
ing clear c
than 273 -watn Con-
struction is extremely mim-
ple because of the advanced
engineering teehmqucl em.
ployed in its des

outPut provid-
p oulput better

System

Frequency Response: 10 to
4 UV sensitivity forr 30 db 20.090 c‘l’:'noc"o“o"e'i’ Fre- AHKAY Model '412'
et Aut tic_frequency quency; > cps. ower
:I::lrt:llz un‘:hon:;;‘u:tlsnons for Rating: 25 watts. Impedance NEW' TV KlT

AFC ecrage. Allows pinpaint,
high selectivity iuning, Fos-
ter-Seeley discriminator, high
efficieney  AM loop stick an-
tenna und temperature com-
pensated oscillator circuit.
New! Wired & Tested $49.95
Kit Less Cover.
Cover for Above .
FM Onby
Fed. Ex. Tax Inci.

equipped

pression

FREE!

16 ohms. Fentures a hass re-
flex, ducted port enclosure
with a low fre-
quency speiker and a com-
driven horn of
special design, A variuble bal-
ance control w/network pro-
vides smooth continuous ad-
justment of the H/F speaker.
Fed. Ex. Tax Incl.. .,

(L B ORI lIIIlIllIllIIIIIIII=IIIII'IIIIIIIllI|IliIlIIIIIIlIlIIllIIlIIIIlIIII|||III|||IllllllllIlIIIIIIIIIIIII!IIMIIIlIIlIIIIiIIHI!IIIIIIlIlI'IIIIIIIlilIIIIIIl!llIIHUIlIlII!HIIIIFlIII!LIIII

Get the new, big catalogue & specifications of the remark-
oble ARKAY line—Now at your local dealer!
Prices 5% higher West of the Mississippi

Very latest design used in
syhe. cireuits results in exe
cellent stability with extreme-
Iy low noise chanctermucs
A.G.C. circuit results in maxi-
mum syne. hold characteris-
ties. The only vertieal chussis
construction, series-stringse
heater type tubes. vertical re-
trace blanking circuits, and

$79.50

many more features.

$35.95

ARK AY- 120 Cedar Street - N. Y.

Pl AT T AT rErT

MUST MOVE OUR WAREHOUSE
L]
Set Builders—Experimenters 5

GIANT SURPRISE KIT $4°3

2530 lbs.
PARTS

new RADIO
. Trans

of brand E
.+ . no junk . E
formers, Filter and Bypass Condens- Iy
ers, Resistors: Wirewound. Carbon.
Volume Controls, Sockets, Wire, Var- E
iables, Chassis and Gang Switches.
Parts that every Service Man, Experi-
menter or Ham needs. Express or
Freight Shipments Only. No C.0.D.

E

NEWARK SURPLUS MATERIALS CO.
324 PLANE ST., Newark, N. J,
LA Ao At at ot ot oV aF ot o ol ot aF ot o o oty
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A . Top Pay Jobs in
B ATV - ELECTRONICS - xapiod)

High pay, opportunity, prestige,
security . , , all yours, as a qualified Electironics
Techniciant! Get your training NOW in the big,
recognized shaps, Labs, and TV-Radio Studios
at Naiional Schools in Los A foremost
since 1905. Here you work with latest Elec-
tronics equipment — profesaicnally installed —
finest, most complete facilities offered by any
school. Expert, friendly instructors. Personal
attention. Graduate Employment Service. Help
in finding home near school. Part time ,]obl

while you learn. Mail coupon NOW, TODAY
for full information.
o — o . MATIONAL scNOOLS
'N-lion-l Schools Dept. RXH.27 i
4000 So. Figueroa Los Anxelel 37, Calit. |
Send Free Flectronics Opportunity Book Today ,

I Name Age

' add: e

Lcity State
L T T L L ' Ty
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2 with ATLAS
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high quality
low price

PAGING &
TALK-BACK SPEAKERS
= & sizes and types.
All impedances
from 4 1o 45 chms,
From § to 15 watts.
From $15.00 10 $24.00 NET,

WEATHERPROOF LINE
MATCHING TRANSFORMERS
Far comslaal impedance

or constant vallage iyitems.
$5.00 NET,

HIGH-POWERED

FUBLIC ADDRESS IFEAKERS
Four sites fram 29"

to &' alr column.,

From §10.00 ro £39.00 NET.

U-L APPROVED
EXPLOSION-PROOF SPEAKERS
For hazardous applicatians.

Several sizes, alf cfasses.
From $66.00 to $75.00 NET,

JUFiR-POWER DRIVER URITS
For all puspases,

poa s, freguendias.

Fromm §75.0:0 ro §30.00 KET.

MIKE STAMDS & ACCESSORIES
All s zes and types:

basm stonds, desk stands,
adaphers, tings, ke

NEW! SWITCHBOARD
MILE SUPPORT
Adjustable 12" goose
neck. Use as desk suppont,

for dispatcher office,
”OW.’ dais, table, ete.
_— #$B.1...$7.80 NET.
NEW! “CHESTY™
NECK-SUPPORTED
MIKE STAND

Quich, smiy I-woy
odjustment. Lightwesghi.
Multiple usax.

EMS-T . ., $3.00 MNET.

SEND FOR COMPLETE
FREE CATALOG

81446 39th St., Brooklyn 18, N. Y,

In Canada: Atlas Radio Corp.,
Ltd., Toronto, Ont.

Certified Record Revue
{(Continued from page 50)

percussive but properly so for most of this
work. All orchestral elements are nice and
clean, frequency and dynamics are wide in
range, acoustics live and spacious. Unhappily
most of this fine sound is for naught as in
the over-all picture the impression is that
orchestral weight is insufficient. I can’t be
sure of this, but offhand I'd say the orches-
tral forces employed were on the thin side,
definitely not at full complement. Still, if
you want the best sounding version of this
work, this will have to be your choice.

JANACEK
SINFONIETTA
TARAS BULBA (RHAPSODY FOR
ORCHESTRA)
Pro-Musica Symphony of Vienna con-
ducted by Jascha Horenstein. Vox

PL9710. RIAA curve. Price $4.98.

This recording is a few months old and
somehow got mislaid. It is more than worthy
of being brought to your attention, despite
the time lapse. “Taras Bulba” is a somewhat
programmatic work depicting some highly
dramatic scenes in the life of a 15th century
Cossack hero. The music is a rather odd ad-
mixture of romanticism with a liberal ad-
mixture of atonalities and dissonances strictly
20th century in origin. It is quite entertain-
ing to listen to and easily assimilated and,
incidentally, is a first rate vehicle for hi-f
treatment.

Quite another matter is the “Sinfonietta”.
A very powerful work with a highly astrin-
gent flavor, the first, third, and the allegro
of the 4th part calls for incredibly massive
orchestration. Most of the instrumentation is
doubled and there are extras beyond that as
well. As you might expect, this is productive
of some mighty sound, and the sonority of
the massed brass in the opening bars is, to
put it mildly, impressive. Good clean sound
and fine balance throughout the two works
and it is recommended to you as an interest-
ing ‘“‘off-beat” musical experience.

TCHAIKOVSKY
SYMPHONY #2
(“LITTLE RUSSIAN")
L’Orchestre de la Societe des Concerts
du Conservatoire de Paris conducted by
Georg Solti. Londen LL1507. RIAA
curve. Price $3.98.

Here is a gem of a recording. For Tchai-
kovsky buffs who have had a surfeit of the
4th, Sth, and 6th symphonies, this delightful
work is like a refreshing sea breeze. This in-
gratiating score deserves much more exposure
in the concert hall. It has all the elements so
dear to the lover of Tchaikovsky's music. It
is tuneful and melodic . . . it has infectious
thythms . . . it generates excitement in its
surge and sweep. I find Solti's reading at
least the equal of the Beecham/Columbia
disc of several years ago. Beyond this Solti
has the advantage of some of London’s very
top engmeenng This is a sensational hi-fi
work in almost every movement and espe-
cially in the ebullient scherzo. Here you will
find percussion to gladden the hi-fi heart, in-
cluding a really tremendous bass drum that
on a big speaker system will give forth with
a candle-snuffing, windy WHUMP! All ele-
ments are beautifully clean and articulate,
frequency response and dynamics very wide,
acoustics very live and spacious. Highly rec-
ommended.

A'I'I.AS SOUND CORP, |

| TCHAIKOJV SKY
FRANCESCA DA RIMINI
CAPPRICCIO ITALIEN

| London Symphouy Orehestra eonducted
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by Anthony Collins. London LL1441.
RIAA curve. Price $3.98.

More Tchaikovsky from London and a
real hi-fi dazzler! If you like these two works
coupled together, there is no question of su-
periority over the only other such coupling
on the Allegro label. Taken separately, there
is a divergence of opinion. Collins is rather
slow-paced in “Francesca da Rimini” and
also misses some of the essential passion of
the work. His reading of the “Cappriccio” is
competent and workmanlike, but he is out-
gunned in drive and excitement, notably by
Beecham and Dorati. And the Doran/Mer—
cury even outguns it in hi-fi terms, although
it must be admitted that 1 am really refer-
ring to kind or type of hi-fi sound rather
than degree of “hi-fi-ness” in itself. “Fran-
cesca” has a much clearer field in the sound
department being demonstrably superior to
the fine Capitol version or London’s own
earlier efforts. Good clean string work here,
with the annoying edginess that has plagued
earlier recordings of “Francesca” happily ab-
sent. Exceptional cleanness and wide dy-
namics throughout both scores.

MASSENET

MANON (COMPLETE OPERA)
Yictoria de Los Angcles, Henri Legay,
Michel Dens, and other soloists with the
chorus and orchestra of the Theatre Na-
tional de 1'Opera-Comique conducted by
Pierre Monteux. Victor LM6402. RIAA
curve. Price $15.92. Four discs.

The big news here is Papa Pierre Mon-
teux at the conductorial helm. Under his
skillfful baton we are given a perfe~mance
that is ravishingly beautiful and I predict
that few opera lovers will be able te resist
this recording. All the elements are most hap-
pily French. a frame of reference where they
belong, except of course, Victoria de Los An-
geles. And what an exception! This role is
almost tailored for the sweet-voiced Jady of
Spain and she makes the most of it. Through-
out the work she traverses all difficulties with
consummate ease and at all times is clear-
voiced and completely articulate. Legay is
a solid and convincing Chevalier, Jean Bor-
thayre as the Count Des Grieus, is 2 com-
pelling and belicvable figure and Michel Dens
essays the role of Lescaut, with a voice of
considerable beauty although his weak top
register was annoying at times. All other
soloists were well suited to their roles.

The choral and orchestral scoring was a
revelation in the hands of Monteux. His acute
sense of balance, his deft handling of tonal
masses and textures, his pacing and phrasing
contribute mightily to the enjoyment of this
opera. Soundwise this is an outstanding job.
Vocal and orchestral balances were smocth
and complementary. Frequency respomse and
dynamic range was as wide as I've ever
heard in an opera recording. Acoustics were
intelligently employed, so that there was nice
crisp definition to the voices and instruments.
yet they had the “liveness’” and roundness
that makes for “presence” and easy listening.
While the London and even the old Colum-
bia recordings have their virtues, in the final
and over-all evaluation the superiority of
this album is clear and unchallenged. An ab-
solute “must” for the opera lover.

STRAUSS, RICHARD
DER ROSENKAVALIER SUITE
TILL EULENSPIEGEL’S MERRY
PRANKS
Minneapolis Symphony Orchestra con-
ducted by Antal Dorati., Mercury
50099. RIAA curve. Price $3.98.

This recording is quite fantastic. 1f your
hi-fi system can repreduce all that is on this
record, man . . . you've arrived! 1t will take
a very fine system indeed to even begin to
cope with the incredible dynamic range of
this disc. Fair warning to all who play this
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record . . . don’t start this disc at what you
would consider “normal room volume”,
otherwise later on you will find yourseli be-
ing blown out into the street! This is espe-
cially true with “Der Rosenkavalier”, and in
fact there are several parts of this recording
where if you encounter tracking difficulties,
you had better suspect your syvstem rathcr
than the record. “Der Rosenkavalier” has
long been a Dorati specialtly and his reading
of it on this disc is quite stunning. In it he
combines the sharp pungency, and weighty
power of the score with the beautiful lilting
waltzes and the exquisite melodies in a man-
ner that betokens complete mastery of his
idiom. Oh, there are several 'other conductors
one could name whose readings have more
of the old “gemutlichkeit”, but I feel this at-
titude should really be reserved for the opera
itself and that the *“Rosenkavalier” suite
should be treated almost as a separate entity.
And an entity which demands much more
robust handling.

“Till Eulenspiegel” is somewhat less suc-
cessful in performance. Dorati's fast pace and
rhythmic drive are certainly not lacking in ex-
citement, or exhilaration, but some of the final
drama is missing that characterized the rcad-
ing of the late great Clemens Krauss. But 1
quibble on minute points . . . this is such an
orchestral tour de force that it leaves one
breathless. Here you will find strings that
sound clean and smooth but which also have
a hard and incisive bite when called for,
woodwinds mellow in their sonic contour or
sharp and piercing as the score demands . . .
and the brass resounds mightily throughout
both works. The opening of “Der Rosenkava-
lier” heralded by the French horn and trom-
bones is impressive and then a few bars later
the incredible sound, so typically ‘“‘Straus-
sian”, of the French horns in that unison trip-
let figure in an impossibly high register really
floors you ! Percussion throughout both scores
is thunderous and in parts of “Rosenkava-
lier” it hits like a battering ram. Add the
usual spacious acoustics favored by Mercury
and the over-all result is an overwhelming
musical experience. 1 can’t recommend this
too highly.

BACH, ]. S.
DOURBLE CONCERTO IN D MINOR

FOR VIOLIN, OBOE, AND.

STRINGS
TRIPLE CONCERTO IN A MINOR
FOR FLUTE, VIOLIN, HARPSI
CHORD, AND STRINGS
Solisti di Zagreb conducted by Antonio
Janigro.  Vanguard BG-562. RIAA
curve. Price $4.98.

The Solisti di Zagreb is a chamber orches-
tra made up of thirteen strings plaved by
performers of virtuoso caliber. They are still
another of the musical groups from Europe
that have been touring the United States
and embellishing our local music scene. Van-
guard has recorded this splendid ensemble
and issued four discs containing generous
samples of their art. This disc concerns itself
with old master Bach and I can’t urge you
too strongly to listen to it. This is certainly
one of the finest chamber recordings ever
issued. The performances are superbly exe-
cuted, with Janigro lovingly revealing the
inner depths of the scores. He and the Solisti
show us the flawless symmetry, the subtle-
ties and nuances of dynamics and phrasing,
the fullsome expression, the unalloyed beauty
of these works.

The cleanness of tone and the precision
and warmth of the playing of the Solisti is
something at which to marvel, Vanguard has
clothed them in a rich tapestry of sound and
from every aspect of frequency range, dy-
namics, transient response, balance and
acoustics the disc is well nigh perfection. If
you are one of those people who instinctively
Febrl\lery.. 1957~
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recoil at the thought of chamber music, let
me assure you that you will not find listen-
ing to this recording hard to take and chances
are that if you are really fond of music you
will find much in this recording that is re-
warding.

SCHUMANN

SYMPHONY #1

SYMPIIONY #4
Israel Philharmonic Orchestra conducted
by Paunl Kletzki. Angel 35372. RIAA
curve. Price $4.98.

It is a long time since we have heard from
the splendid Israel orchestra. The initial im-
pression they made with their fine Mahler
and Mendelssohn recordings, is strengthened
here with these vigorous and well-balanced
readings of Schumann. Kletzki is a well-
rounded and adaptable conductor and he
fares as well here as most of his competition,
but is a few pegs below the very top per-
formances. Soundwise this is typical of the
smooth, but well defined 4ngel sound. Nice
clean strings, solid brass, fluent smooth
woodwind. crisply accurate percussion are
characteristic, as is the sensibly spacious
acoustics.

BACH
CONCERTO FOR TWO PIANOS AND
STRING ORCHESTRA
MOZART
CONCERTO FOR TWO PIANOS AND
ORCHESTRA
Clara Hagkil and Geza Anda, pianists,
with Philharmonia Orchestra conducted
by Alceco Galliera. Angel 35380. RIAA
curve. Price $4.98.
The Bach concerto was originally scored

for two harpsichord and indeed, you will
look in vain for the listing under piano in
the Schiwaenn catalogue, where they have it
as the “Concerto in C for Two Cembalos”.
In this piano transcription, purists may be
offended but there is no denying that the
solidity and power of the harder-toned piano
makes for an impressive sound. Haskil and
Anda are a fine perceptive team and they
play with considerable wvive this dynamic,
scintillant music.

In the Mozart concerto, Haskil and Anda
are faced with some tough competition, no-
tably the Schnabel team on an Epic disc, and
Gilels and Zak on a Period recording, There
is also an upcoming Columbia recording fea-
turing the redoubtable Robert and Gaby
Casadesus. It will have to be of very high
caliber to supplant my regard for this record-
ing. Haskil is, after all, one of our better
Mozart pianists and although this may not
be yvoung Anda's particular metier, he seems
to be in fine rapport with Haskil, in matters
of tempi. expression. phrasing, and dynam-
ics. Together their performance is notable for
its clean-lined sensitivity and restraint. In
both the Bach and Mozart works, the piano
tone is very smooth and fine-grained and the
splendid playving of the Philharmonia orches-
tra, under Galliera’s conscientious baton is
recorded with crisp definition and "liveness™.

MODERN AGE OF BRASS
Roger Voisin and his brasz ensemble.
Unicorn UNLP1031. RIAA curve. Price
$3.98.
HANDEL

ORGAN CONCERTI

Lawrence Moe, organist, with Unicorn

HUM REDUCTION-—A PROBLEM AND ITS SOLUTION
By NEIL A. JOHNSON., W20LU

OONER or later the serious-minded

audio experimenter runs into an ex-
asperating problem, one that’s ofien
found while working with high-gain,
low-level audio amplifiers and preamps,
i.e., the reduction of hum amplification.
How can it be effectively judged without
c~orl|ng to expensive mslrumcmu"

It is rather widely known that chang-
ing the position of a single choke or
transformer can work wonders in the
matter of hum reduction. The orienta-
tion of transformers and chokes is a
well known technique used in both
experimental work and in commercial
amplifier construction.

As an example, let us consider the
situation where an amplifier using a
transformer, or transformers, is picking
up and amplifying a certain amount of
hum. The induced hum voltages are
being picked up due to the location—
good or bad—of the various inductances.
In theory at least, the efieet of any given
adjustment could be judged by using
either a high-gain scope or a highly-sen-
sitive type of a.c. vacnum-tube voltmeter.
But, in practice, the cost of either of
these instruments is likely to bhe far
greater than the audio equipment being
tested.

The solution which we have developed
involves the utilization of nothing more
expensive than an old power transform-
er. This is readily conneeted across the
amplifier output terminals and used as
a step-up device. For best results, it is
advisable to locate this transformer a
foot or so away from the amplifier being
checked, as indicated in the diagram.

In this particular setup we were test-
ing a home-.built, high-gain intercom
system. This had terrific sensitivity and
low hum level when fed with an external
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supply but hum developed when we tried
to connect the andio amplifier to an in-
tegral power supply. We effestively
matched the low impedance of the sec-
ondary of the amplifier output trans-
former by feeding it into an unused
S3-volt winding on the spare transformer.
For maximum voltage step-up, we se-
lected the high-veliage winding, feeding
this into a v.t.v.m. on the low-range a.c.
scale. Changes in the loecation of each
component and their cflect on hum can
be easily followed on the v.t.v.m. scale.

In place of the v.t.v.m., a sensitive
multimeter (20,000 ohms-per-velt) can
be used. Earphones were found helpful
in obtaining a favorable impedance
match, the object being to obtain a high
step-up ratio (in the spare power trans-
fornter) without aetunally loading down
the amplifier too heavily.

Various combinations can be tried
across the secondary of the output trans.
former, such as 6.3-volt winding, 3-volt
winding, one-half of the 6.3-volt wind-
ing, and the normal 117-velt primary
winding. The power transformer han-
dles the hum waveshape efficiently since
the major component of full-wave a.c.
rectification is at 120 eyeles, while direct
hum pickup lies in the vicinity of 60
cycles.

Setup for checking amplifier hum. See lext.
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Coneert Orchestra conducted by Prof.
Klaus bliepmann. Unicorn UNLPI1032.
RIAA curve. Price $3.98.
BEETHOVEN

PIANO SONATAS #30 AND #31
Ernst Levy, pianist. Unicorn UNLP1033.
RIAA curve. Price $3.98.

These three recordings are the most repre-
sentative of a group of six issued under the
generi¢ title, “Music at M.IT.” by Unicorn
Records. “M.IT. is of course the abbrevia-
tion for the famous Massachusetiz Inslitute
of Techmology. These recordings were made
at the new Kresge auditorium and M.LT.
Chapel and are of more than passing interest.
Both are super-modern structures which have
been designed for specific acoustic balance by
famed M .L.T. acoustic autharity lLco Beranck
and colleagues Bolt and Newman. Space is
too limited to go into a detailed explanation
of the design and construction which, how-
ever, is covered at some length on the hack
of the record jackets. Suffice to say that
nearly ideal reverberation characteristics have
been produced for recording purposes. Such
is the design that the aceustic “climate” for
a given piece of music can be fairly well
controlled.

These discs. as recorded and mastered by
expert Peter Bartok, are indeed impressive.
I still fecl that the acoustics, however ideal-
ized, would not be perfect for all types of
music. Usually, in the new auditoriums which
have been designed for maximum intellici-
bility in the specch frequencies, there s
trouble in obtaining a good solid bass and
in keeping higher irequencies from beconming
harel and overbright. Perhaps this will not be
true ol the new MULT. structures . . . in
subsequent  jssues  with the possibility of
larger repertoire we will be in a better posi-
tion to judge.

The brass recording has works by four
modern composers including the great Paul
Hindemith. There is a great deal of atonality
and dissonance here with the Berezowski
“Brass Suite”. the most listenable and easily
assimilatect. There are some truly remarkable
brass textures and sonorities on this disc.
The sound is very sharp and bright, transient
response is superh, the over-all acoustic im-
pression is that it affords extreme clarity and
instrumental definition with spaciousness for
a great deal of that elusive thing called
“presence’”. There 15 also a little nigeling
thought that good as these acoustics are,
there is a sort of “dry” overtone, that some
may like and others find (oo *‘sterile”.

The Handel concerti performed with fine
competence by Moe on the Holtkamp Ba-
roque oryan installed in the Chapel, are mod-
cls of clean sound. In spite of Mr. Moe’s
somewhat excessive use of stacatto, definition
is sharp throughout and the orchestral parts
are projected with equal clarity.

Levy. the pianist in the Beethoven sonatas,
is somewhat heavy handed and many will
take exception to this while others will ad-
mire his robustious thundering. The piano is
magniticently delineated. Albeit the tone is
a little hard, this is razor sharp, crystalline
clear pianoe sound, with extraordinary transi-
ent response. The harmonice structure is quite
casily discerned and. all in all, one looks for-
ward to hearing piano concerti from this hall.

Summing up . . these are musically ac-
ceptable performances recorded with exem-
plary sound quality, with the reservation
that the type of sound may nol appeal to
all tastes.

THE TONE POEM
Victor LM6129. RIAA curve. Price
$11.94. Three discs.

This is a miscchaneous collection of what
is generally described as “‘tone poecms”, some
of which are new to records and others which
have appeared in previous ceditions. The
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| standout works are superb performances of

|

l

Liszt’s “Mephisto Waltz” and Strauss’ “Don
Juan” under Fritz Reiner and the Chicago
Symphony. Also of much merit is Copland’s
“El Salon Mexico” and Ravel's “La Valse”,
as well as Ibert’s “Ports of Call” as done to
a turn by Stokowski, Five other varied works
fill out the six sides and throughout most of
the scores the sound is good and clean with
some outstanding realism in the works men-
tioned, An ideal album for those beginning
to assemble a record library.

JOHNNY DUFFY
Theater organ. Liberty SI.9003. RIAA
curve. Price $3.98.

CARNIVAL IN RIO
Leo Arnaud and his orchestra. Liberty
LRP3020. RIAA curve, Price $3.98.

THE BROTHERS NASH
Liberty LJH6011. RIAA curve.
$3.98.

VIBE-RATIONS
Red Norvo. Liberty LJII6012.
curve. Price $3.98.

SMORGASBORD
Liberty LJH6008. RIAA curve.
$3.98.

CALENDER GIRL
Julie London. Liberty SL9002. RIAA
curve. Price $3.98.

An enterprising new company in Holly-
wood by the name of Liberty Records has
been turning out material that deserves men-
tion for the musical content and especially
for the outstanding sound quality. All the
listed recordings are prime examples of the
kind of work they do. The organ recording
is superb in clarity and definition and the
accompanying notes on the record jacket
about the organ and the recording are very

Price

RIAA

Price

well done. In their respective fields the re-
cordings listed have some of the best sound
I've heard. Notable particularly is the transi-
ent response and the wide frequency and
dynamic range. Their brass is really sharp
and pungent, percussion has impact and is
always crisp and completely articulate. They
have chosen acoustic perspectives which al-
low for a2 maximum of “liveness” and "pres-
ence” and good instrumental separation with-
out the excessive and objectionable echo
chamber overhang found in so many pop
recordings. These records make ideal demon-
stration material of the pop variety., If you
go for this sort of thing these are definitely
worth looking into and there are other titles
in the Liberty catalogue you might find re-
warding.

GRIEC

LYRIC SUITE
TCHAIKOVSKY

MARCHE SLAY
SIBELIUS

FINLANDIA
LISZT

HUNGARIAN RHAPSODY #4
Danish State Radio Symphony Orchestra
conducted by Eric Tuxen. London
LL1313. RIAA curve. Price $3.98.

A potpourri of potboilers, but all expertly
played by the superb Danish orchestra and
recorded with sound of sumptuous quality.
The “Marche Slav” sounds better here than
in any competing version and the perfor-
mance is all one could desire. An outstanding
record of its type.

Stereophonic Tape

PROKOFIEFF
ROMEO AND JULIET (EXCERPTS)

A SIMPLIFIED GATED-BEAM FM DETECTOR CIRCUIT
By CHARLES ERWIN COHN

'I'HE gated-beam FM detector using the
6BNG tube has gained some popularity
in this country. It uses a tuned circuit
in the quadrature grid of the tube on
which a voltage, 90 degrees out-of-phase
at center frequency with that on the
limiter grid, is induced by electrostatic
induction within the tube.

There is, however, a circuit used in
England with the EQ80 *‘nonode”
seven-grid tube, in which the 90 degree
phase difference between grids is ob-
tained much more readily. This circuit
is easily adaptable to the American-
made 6BN6 and will give excellent per-
formance, especially since the 6BN6
limits more readily than the EQ80.

The circuit is shown in the diagram.
It will be noted that the limiter grid of
the 6BNG6 is fed from the secondary of

| the last i.f. transformer, while the quad-
| rature grid is fed from the primary. The

voltage on the secondary of the trans.
former will be 90 degrees out-of-phase
with the primary voltage at the center
frequency due to the transformer action,
with the phase difference departing
from 90 degrees away from the center
frequency.

As in the conventional c¢ircuit, this
phase difference determines the width
of the pulses of plate current occurring
at the signal frequency, which are in-
tegrated in the plate circuit to yield an
audio signal.

This circuit is somewhat less critical
to build than the conventional cireuit
since the latter must have a quadrature
cofl with a very high “Q” and a very
high L/C ratio in order that sufficient
voltage be dcveloped across it by elee-
trostatic induction. In the circuit dia-
grammed here, any i.f. transformer

www.americanradiohistorv.com

suitable for quality FM reception may
be used, except that it must not be over-
coupled. If an overcoupled transformer
is the only one available, its coupling
must be brought below the critical point
by proper damping of the primary—a
step which can be done most easily by
adjusting the value of the quadrature
grid resistor. Capacitive coupling be-
tween the primary and secondary must
be avoided, both in the transformer and
in the external wiring since such
coupling would upsct the phase rela-
tionships. ln order to get proper per-
formance, the if. amplifier must
provide an ample signal at the 6BN6 to
give good limiting.

This circuit is very easy to align. The
transformers need only bhe pcaked up
on an AM signal or on noisc. The
secondary of the detector transformer
might have to be touched up for best
sound on an actual signal. As in the
conventional ¢ircuit, the cathode pot
should be set for the most advantageous
AM rejection. o

—30-

An adaptation of a British FM detector cir-
cuit using an American-made 6BN6 beam tube.
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NBC S\mphon\ Orchestra conducted by

Leopold Stokowski. Vietor DCS-18. 7

reel, NARTB curve. Price $12.95.
Repeated listenings to this tape convince

me that this is one of the veryv finest stereo-
P R ECI1SI ON

tapes vet to appear. This is an extraordinary

musical and sonic experience. The music is

quite wonderful, surely one of the best things The marked snmllarlty between the

Prokofieff has done. It combines the elements watchmaker's art and the craftsmanshlp
required to produce a precision cartridge
can be aptly illustrated by an examina-

of exquisite melodies spiced with typical Pro-
kofieff atonalities, with moments of drama

tion of the famous FAIRCHILD Micrad-
just Cartridge.

of searing intensity. As a vehicle for the tal-
ents of Stokowski it is nigh perfect and he
makes the most of it and elicits a stunning
performance from the NBC men. As for the
sound . . . it is tremendous. I wouldn't be at
all surprlsed if the presence of Stokowski was
partly responsible for this excellence. He has
experimented . more with sound than any

Meticulous care and delicate assembly

other conductor and is generally acknowl- are basic to both products. In addition.
edged to have made some important contri- adjustments are provided in the finest
butions to the recording art. He has always f warch 1

had an intense interest in stereophonic repro- Y CEEED LRETEmENs (D fEyuels
duction, as witness the early efiorts with performance by compensating for
“Fantasia” (which is not really true stereo, minute differences in manufacturing
but is fairly effective nonetheless). Because tolerances as well as variations in

of his interest in the subject I have had the ial. Similarly th CRADIUST
pleasure of recording stereophonic tapes with material. Similarly the MICRA JUS'
Dr. Stokowski on a number of occasions. feature permits regulating the magnetic
One that comes to mind was really some- gap to precisely fit the moving coil
thing . . . a Monteverdi “Vesper Mass™ with assembly.* The result is uniform

full orchestra, several hundred voices and or- flux za - centeri £ styl
gan. [ hope some day he can do this work for 8 g’ p pel;l en ‘"“5 OSLY “‘;
commercial issue. arm and correct damping. It assures best
The general cleanness of this tape and the " possible cartridge performance which
breathtaking instrumental clarity and defi- is immediately apparent to the
nition are something to hear. The sense of criticz] listener
directivity is excellent, and once again, the - .
“hole-in-the-middle” effect was minimal. Write for details on FAIRCHILD audio producis.

Some of_ the brass‘sonor_ities on this tape are
astounding in their weight and brazenness, FAIRCHILD RECORDING EQU'PMENT COMEANY

and in the first section some low, low bass !
drum thuds of exceptional power. Some of 10-40 45th Avenue, Long Island City 1, New York

the strings here are bowed so intensely and
in such a high register that I am sure that in
any other medium except stereo, they would
have an edginess that would be unbearable.

Here they are not only bearable but add im- ’
measurably to the drama of certain sections. ] N ow ' H I - FI I N Yo u R CAR '
Balance both orchestrally and acoustically ) » 5

=]

FEEY N EaE)

o
was excellent and tape hiss, while still notice- ! -
able was down considerably from the last Only BI.UE SPOT offers all these features! e
Victor tape I have played. Nuff said. If you . ]
are a stereo fan, this will surely become one - Concert Hall Sound under bridges, through short tunnels, next =
of your most oft-played tapes. —30- to high power lines, even in lightning storms! =

Constructed to outlast your car, 2
TUBE REJUVENATION Coaxial Speakers, 6" x 9", full-range
By CHARLES ERWIN COHN R R DG tone control, built-in rear speaker £
T HAS been common practice to reacti- A plugs, separate amplifier, 6 to

12 yolt convertibility.

Compact design fits most
American and foreign cars.
Service throughout the U. S

vate weak picture tubes by subjecting
them to an abeve-normal filament volt-
age for a short time.

This technique can be easily extended
to ordinary receiving tubes, using an or-
dinary tube checker. If a tube tests

T

AR W R
LB L e L] e

weak, turn up the filament voltage con- BLUE SPOT i
trol while holding down the test button. .4 2 ¥oln Mark | {
At each step, see if the needle rises into / = %
the “good’ scale. When it does, hold i e Selectomagic Tuner—the first FM |
the setting until the needle stops mov- x = *“‘one touch' signal seeker in a car radio. .-';g.’
ing. Then turn baek to normal filament : FM—3 microvolts for 20 DB quieting; AM, 3 microvolts. |1
voltage .and see wllfler'e the needle aga'iln e Response 40-16,000 c.p.s.— image rejection 25 DB. [
comes to rest. it remains in the ! s ireui A
“good” scale, the reaetivation ean be ! HES1= 5] el crEG IS M1 ant i, s
considered suceessful. T 3 e
Go through the shorts eheck again to BLUE SPOT Frankfurt Mark | BLUE SPOT Hamburg o

see if any shorts have been induced by | FM—plus Hi-Fi, AM and Pushbutton Selec- Luxury AM car radio —eccnomically priced.

the process and if the tube eheeks out : lpmeler. De h_ue. yet economy-priced ver- Magnificent sound, n'ushbullon station e
on this, return it to service. Don’t be g sion U, L seieclarr ERelifiencinacred, o
afvaid to ;;)our on the filament voltage o ;::
as most tubes, exeept battery types, can [ i
stand over twice their normal veliage B A M ER I CA N E LITE, I N C. E |
ullllhoul blowing. However, since a weak i 7 Park Avenue, New York 16, N. Y. o
t rfskw‘;“Jlf't hbial(‘l:::?rdﬁgs anywas, ':hls Importers of Telefunken and Audio Elite home Hi-Fi Sound Systems, o
: 13 Tuzes, Components, Microphones. .. aad Blue Spot car radios. ]

process will be found extremely varia-
g ble, some tubes responding well and
some not at all.

Virite Dept ¢ for free pamphlet and information.
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Jutroducing

DUOTONE

FIDELITY
¥YOoCvUsSs

Loudspeakers

New Engineering Techrique Assures You—
Bell-Clear Highs; Vibrant-Undistoried Lows.

DUOTONE — For a quoarter of o century,
leader in the high fidelity industry, pre.
sents for the first time, DFF, DUOTONE
FIDELITY FOCUS LOUDSPEAKERS. A new
high in monufaecturing standards and pro-
cedures assures you of o superb quality
fseldom found in most other loudspeakers.
LRigid specifications adhered to and exacting
field trials were made before this fine line
was presented to the public. It was only
the results of these exhaustive lests thct
assured us of a product worthy of the HI-F|
enthusiasts interests. Whether you choose a
coaxial speaker such as the Royal or Medal-
ion, or a woofer-lweeter combination like
the Supreme ond the Cuchess, you will be
more than satisfied with the excellent re-
sponse these speakers afford. Stop into
your HI-Fl dealer’s showroom and ask t>
hear them. Your reward will be the self.
satisfaction of hearing excellent high fidel-
ity sound reproduction. There's a DUOTONE
FIDELITY FOCUS LOUCSPEAKER to motch
your system and they are priced to $53.97,

Write today for our FREE new booklet, “An
Obijective Study of Lovdspeakers™. Ii's de-
signed to help you choose and instali your

speaker system.

12 in. Coaxial

4 im, Tweeber
Cat. No. £-TX
1000 =

b

n, Tweeler
cal. Mo, 7-TH
0 cycles to

MHEW JERGREY

Realistic Hign Fidelity
(Continued from page 53)

are!). You can mark off a rule of stiff
paper, starting 1,2,3 etc. from a cen-
ter point O, eleven millimeters apart
on the left and nine millimeters apart
on the right, which will enable you to
pick the right load line position for
5% distortion. by putting the center
zero of the rule on the mean grid volt-
age curve. Swinging the rule about
point O on the 6L6 curve will indicate
that vou can't dodge that 5% distor-
tion anyhow. If you moved the oper-
ating point O from the —15 volt curve
to the —30 volt curve vou only need
to look at Fig. 38 to see that the dis-
tortion would become excessive owing
to the crowding of the characteristic
curves. And before I go on to the next
step. remember that precisely the
same rules apply to the curves of the
tube when used as a tetrode. The
curves have a different shape. but the
“family” of curves is subject to the
same considerations.

But, of course. you have heard that
push-pull operation cancels out second
harmonic distortion. Why should it do
this? If you imagine the load line
XOY bent upwards in its lower half
so that it runs roughly parallel to the
dissipation curve, you can also see
that it would cut the grid voltage
curves in a much more regular man-
ner, and so reduce distortion. This is
what, in effect, happens with push-
pull operation, and is illustrated by
Fig. 39. which shows two 6L6's in
class A triode push-pull. This diagram
is simply two Fig. 38's joined back to
back, with the 400-plate-volt ordinates
(the operating point) coinciding. The
dotted families of curves are those of
Fig. 38, but new solid lines (composite
“curves”) take up positions exactly
between the corresponding pairs of
curves of the two single tubes. These
solid lines are the characteristics of
the combined pair, and are cut by the
load line XOQY. This is the equivalent
of the load line XZ shown in the up-
per half of the diagram. being that
imaginary curved load line I men-
tioned before. 1 have also drawn the
load line A4OB, which will give a
greater power output than XOY, but
this particular value was chosen to
show a considerable trespass into the
region greater than 25 watts dissipa-
tion, so the tubes would be overloaded
on large signal inputs.

In practice the position of the load
line affects the distortion at third and
fourth harmonics as well as second.
The amount of distortion of each har-
monic can be calculated from data on
the diagram, but the easiest way to
check this point is to refer to the dis-
tortion charts given in many tube
manuals, where distortion harmonic
and total is frequently given for any
value of load line with related power
output.

When the load is a speaker, as it
must be if we are to get any sound
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L M B OFFERS FREE

inside LMB boxes

10 tested kit diggram projeets for the builder. Each
one of these kit diagrams buijlt by a recoznized expert.
Kit projects are complete in every detajl, Circuit dia-
ram. photo of project both front and rear photo. Rear
nholo shows wirin® and parts. Detailed Enstructions
for building. comoiete parts list and aPpProximate cost.
Complete to build except narts and vour distributor
can sunply the parts. Ask vour distrihutor for the list
of LLMB kit Diagram Projects. f he does not have
them, write to

LMB

1011 Venice Bivd.
Los Angetles, 15, Calif.

INVENTORS

Have you developed any new test
instruments which vou would like
to have manufactured on a liberal
royalty basis? We have complete
manufactur.ng facilities and a top-
notch nation-wide sales organization
to assure maximum distribution.
Write and give non-confidential dis-
closure of invention.
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from the audio power generated, the
load is partly resistive, partly induc-
tive, and partly capacitive. In prac-
tice, the capacitive component is not
usually considered important (al-
though capacitances are shown in so-
called equivalent circuits of loud-
speakers). The reactance of the induc-
tive component depends on the fre-
quency and combining the resistive
component with the reactance involves
consideration of the phase of the re-
actance. The inductive load line is el-
liptical, and the major axis can be
considered to coincide with the zero
current ordinate of Fig. 38. Combining
this with the pure resistive load line
will produce an elliptical load result-
ant whose major axis is at an angle
with respect to the original major
axis, but not at the same angle as the
resistive load line. To explain how this
comes about would involve a fairly
long mathematical discussion. but a
little reflection will indicate that at
certain frequencies the load on the
output stage will be seriously out even
if the slope of the major axis has been
set for minimum distortion. As tet-
rodes and pentodes are more critical
as to exact loading for maximum
power output than triodes, the bias
against the former has resulted in the
fairly widespread belief that only tri-
odes can be considered for really true
fidelity.

Triodes, Tetrodes and Pentodes

This belief is founded on misappre-
hensions as to what is involved. The
accuracy of load for tetrodes and pen-
todes is only of importance when the
maximum possible “undistorted” pow-
er is needed, and early in this part I
have suggested that for normal listen-
ing fewer watts than many people say
they want is all they really need. On
the other hand it is undeniable that
the high plate impedance of tetrodes
and pentodes does not give a good
damping factor, and if feedback hadn't
been invented, then the triode would
be absolutely essential for the best
results. But feedback can reduce the
plate impedance of a pentode to a fig-
ure comparable with that of a triode
—provided you remember my warn-
ing that feedback is not a cure-all for
every amplifier ailment.

A triode amplifier can sound very
good indeed without any feedback at
all. It can be made better with feed-
back, but triode amplifiers as well as
those using beam power tubes can be
badly designed and made to sound re-
spectable by adding as much feedback
as possible. In the process low-fre-
quency instability can be set up, due
to the excessive phase shift caused by
several voltage amplifier stages, for
the basic disadvantage of triode out-
put tubes is that they need plenty of
volts applied to the grid to get the
maximum output power. The perform-
ance of a well designed triode ampli-
fier without feedback can be paral-
leled by using a pentode output stage
with feedback across the output stage
only. T made such amplifiers more
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HOBBYISTS. ..
EXPERIMENTERS!
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F MADISON FIELDING means...
MAXIMUM FIDELITY

MAXIMUM FIDELITY ¢ The most advanced circuits...new transistor
designs...lncorporated into distinctive hi-fi instruments that are un-
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MADISON FIELDING FM TUNER @ Series FM-I5
with MICRO-BEAM! TUNING
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standards! Shielded front-end eliminstes spurlous radia
tlon well within FCC regulations. 127 x 3%” x 64~
ONLY §79.95
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far

LOWEST

hum...noise...

microphonics
in a high-p dual trieda . . .

ECC83 - rucnn

REPLACEMENT FOR THE 12AX7

MICROPHONICS:

Negligible in amplifiers requiring an
input voltage of at least 50 mv foran
output of 5 watts. No special
precautions against microphonics
necessary even though the tube is
mounted in the near vicinity of a loud-
speaker with 5% acoustical efficiency.

HUM AND NOISE LEVEL:

Better than —60 db relative to 50 mv
when the grid circuit impedance is no
greater than 0.5 megohms (at 60 cps),
the center tap of the heater is
grounded and the cathode resistor is
by-passed by a capacitor of

at least 100 mfd.

OTHER Amperex TUBES FOR
HIGH-FIDELITY AUDIO APPLICATIONS:

€LB84/6BA5S  9-pin nower pentode; 17 W PP
6CA7/EL34  High-power penitode; 100 W PP
EFB6/6267 Low-noise high-i pentode

ECC81/12AT7 Low-noise medium-z dual tricde
ECCB2/12AU7 Low-noise low-u dual triode

GZ34 Cathode-type rectifier; 250 mo.
€280/6v4 9-pin rectifier; cathede; 90 ma.
EZ81/6CA4  9-pin rectifier; cathode; 150 ma.

Af All Leading Electronic
Poris Distributors

Amperex

ELECTRONIC CORP.

230 Dully Ave., Hickswilla, Lopg Island, H.¥.
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than 20 years ago, when the beam
power tube was still a novelty, and
they sounded pretty good.

Also, using output tetrode or pen-
todes, the smaller amount of voltage
amplification required usually saves

| one stage in the whole amplifier, so if

feedback is applied across the whole
amplifier, more can be used with pen-
todes than with triodes because of the
smaller phase shift. I state in all seri-
ousness that it is possible to design an
amplifier with pentode output tubes
with at least as refined a performance

i as one with triodes and, provided cer-

tain steps are taken to deal with the
pentodes in a special way, the results
can be better than any triode ampli-
fier, for with at least one stage fewer
the distortion over the whole amplifier
can be less and the stability greater.

Practical Amplifier Circuit

Fig. 40 gives the circuit layout of
my own amplifier referred to earlier
in this part. It can be shown that if
the screen voltage on a beam power
output tube is held constant, whatever
the input, the distortion is much less.
If you examine the data sheets for the
616 you will find that curves are given
for various values of screen voltage.
The plate characteristics alter as
screen volts are changed. At the same
time you will find, from the tube man-
ual data, that values are given for
plate and screen current for zero sig-
nal and maximum signal. The plate
and screen supplies originate in the
rectifier tube and have to pass through
the resistances of the smoothing choke
and the output transformer primary
winding. There is a voltage drop
across these resistances, the drop de-
pending on the current. Since both
plate and screen currents change as
the input grid volts change, the volt-
ages on the plates and screens of the
output tubes also change. Change of

| plate voltage is by no means as criti-

cal as change of screen voltage, and if
the latter can be held constant, the
almost chaotic conditions under which
the output tubes have to work can be

| reduced to regulated order.

There are various ways by which
the supply voltage can be regulated, a
usual method involving a gas tube

shunted across the supply. This oper-
ates by providing a variable leak so as
to keep the total current drawn from
the supply constant; but it is not neces-
sary to regulate the plate voltage;
only the screen voltage is important.
In Fig. 40 I use a 6J5 tube connected
in a special way so that it acts as an
automatic variable resistance in series
with the screen supply, and has the
effect of maintaining the screen volt-
age absolutely constant whatever the
variation in plate or screen current.
A separate 6.3 volt winding on the
power transformer must be provided
for the heater of this tube, since the
whole tube is “hot" with respect to
ground.

Other refinements will be noticed in
the circuit. The screen supply is taken
to a potentiometer, the ends of which
are connected directly to the screens.
By this means the output tubes can be
balanced perfectly by slight compen-
sating changes of screen voltage. In
practice all that is needed for balanc-
ing is to connect a voltmeter across
the whole of the output transformer
primary winding. The potentiometer is
adjusted until the meter shows zero
reading indicating that there is no
out-of-balance current in the trans-
former. This adjustment takes care of
almost any pair of tubes; there is no
need for buying them in matched
pairs, and if only one tube has to be
replaced at any time, the ‘“set zero”
adjustment is all that is needed.

Each output tube is provided with
screen and plate suppressor resistors,
connected directly to the tube sockets,
and an r.f. bypass capacitor to each
plate. These form supersonic oscillation
filters. for the output stage is very effi-
cient and could oscillate at r.f. if pre-
cautions such as these were not taken.
Such oscillation is not audible (al-
though sometimes visible when smaoke
comes from the speaker) but it can
ruin the response of an otherwise fine
amplifier. Associated with these two
filters are series grid resistors. Again
these should be connected directly to
the tube sockets. The phase splitter is
the conventional split load device,
frowned on by some engineers, but I
have always found it to be very reli-
able. The plate load is shown as two

Fig. 40. Schematic diagram of the Harlley 20-watt audio amplifier with stabilized
voltage supply to screens of the power output tubes. For discussion, refer to text,

20hy.
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| NOTE: THT2 TO SUIT TUBES AND SPEAKER MPEDANCES
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resistors. These need not be separate
(in production this was found conven-
ient) but what is more important is
that the total plate resistance must
equal the total cathode resistance.
Similarly the output eoupling capaci-
tors and following grid resistors must
be equal. Their exact value is not im-
portant; they must match.

If 807's are used to get maximum
power, then, owing to the heat from
the tubes {which have the plate con-
nection on the top of the bulb) and
the operating conditions, the 470 puld.
plate bypass capacitors have a - very
rough time of it and should be at least
2000 volt ceramics. Alternative tubes
are 61.6 and 5881, and the r.f. capac-
itors can be the ordinary molded mica
type.

Apart from the voltage control com-
plication in the power supply, the cir-
cuit is very simple indeed. with the
minimum number of stages. Because
of this I have heen able to apply as
much as 28 db of feedback without
running into trouble with low-frequen-
cy instability. The response is +1 db
at 20 cps, —1 db at 50.000 cps and
dead flat in between. Intermodulation
distortion is negligible (almost un-
measurable) up to 15 watts, and only
1% at 20 watts. These figures may
appear to be unimpressive. compared
with some claims, but they are factu-
al. Twenty watts is developed with an
inpui of 1 volt r.m.s.

The now famous ‘‘Ultra-Linear”
output stage was first described by
Hafler and Keroes (Audio Engineer-
ing, Nov. 1951) and used conventional
pentodes with taps on the output
transformer connected to the screens
of the tubes, thus distributing the load
between plates and screens. This
forms a hybrid sort of output stage,
for the devisers of the circuit found
that in altering the ratio of screen
load to plate load from zero (pentode
operation) to unity (triode operation)
a point was reached when most of the
disahilities of the pentode disappeared
and the output stage took on the char-
acteristics of triodes, without losing
the high efficiency of the pentode. In a
practical sense, therefore, the high
power output and stage efliciencyv of
pentodes is retained, but the tubes.
from a low plate impedance and
damping factor point of view, behave
like triodes, and with a carefully de-
signed amplifier, the distortion is less
than can otherwise he obtained. The
latest development of this circuit has
been described by iafler in Rabio &
TeLevisioN NEws (June 1956) and
need not be repeated here.

The design cannot be applied indis-
criminately, for the amplifier as a
whole has to be considered carefully.
The design of the output transformer
is critical, and only components speci-
fied for use with particular tubes
should be used. The authors’ original
article suggested that a new tuhe was
really wanted to get the best from the
scheme, and such tubes are now avail-
able in the Mullard EL34 and the
Tung-Sol 6550. —30+
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Why
use
erdinary
tape...

...now that

FERRO-SHEEN
costs you no more?

18 now made by the exclusive

FERRO-SHEEN

pnrocess!

FERRO-SHEEN is the exclu-
sive irish tape manufac-
turing process which
astounded the audio world when it was
introduced 18 months ago and has ren-
dered ordinary tepe old-fashioned, if
not obsolete. irish FERRO-SHEEN Dro-
cess tape has by far the smoothest and
most homcgeneously bonded magnetic
oxide surface of any recording tape
ever made. It ends your worries about
wearing or gumming up your recorder
heads with the abrasive, easily shed
oxide coating of ordinary coated tape.
it gives vou unprecedented fidelity be-

cause the mirror-smooth FERRO-SHEEN GREE" .A"D
surface makes for vastly impreved 1200 feot............ ... 3350
head-te-tape contact. It is simply the THE ONEY

best-engineered tape in the world. PREMIUM QUAL'TY TA®E
AT FHE

Write for FREF irish Comparater Care. STANDARD PRICE

a sampler of mounted strips of top-brand
tapces, showing at a glanee “Which Tape
Has the Smoothest Surface.”

ORRADIO INDUSTRIES, INC., OPEIIKA, ALABAMA
World's Larges: Exelusive Magnctic Tape Manufacturcr

If not available
at your favorite
dealer, write

. Export Division: Morhan Exporting Corp., M, Y. C.
directly to:

in Carada: Atlas Radis Corp., Torento

wwWw americanradiohistorv com

m


www.americanradiohistory.com
www.americanradiohistory.com

Send for MusiCrafts ¥REE

high fidelity

" Just off the press!

Jam-packed
with latest
hi-fi values!

Here’s a special high fidelity catalog that you'll
find particularly useful, because we have included o7/y equipment which
we at MusiCraft consider the ess—from the standpoint of compatibifity
ard stable operating eficiency—in every price range.

Page after page pictures the newest high fidelity equipment with
aetailed information about characteristics and specifications.

\Whatever you want—whatever you need—speakers, tuners, ampli-
fiers, turntables, “do-it-yourself” <its, etc.—MusiCraft’s new catalog
features all the top quality components from leading manufacturers.

o —— s — P — " 1 7 . 2 o o o e o o g S e A o e e e o e -

Send now for your free copy of the new MUSICRAFT HIGH FIDELITY CATALOG:

-«»
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1
: 48-A East Oak Street address
]
]
]
!

1
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1
1
]
]
]
1
]
Chicago 11, lllinois :
Delaware 7-4150 city ___ zone state :
: ---------i-----iﬁ---r‘
DESIGN DATA on Transistor Receivers 1
" l di 9 i ol ‘Twiﬂl each I
. includin chematics! ransistor
8 s s Loopstick) i
]
1 1
LSl NEW TRANSISTOR LOOPSTICKS g
1 Servicemen! i
. . r___an = ”
1 The ONLY FLAT Loopsticks with 2%"—5%"—5% i
1 FULL SLIDE ADJUSTMENT $ 75 1
1 for perfect match! List i
1 FLAT for more pick-up, COMPACT to fit better in 1
smaller places . . . the powerful Superex Flat Wound 7" Loopstick $3.00
| Transistor Loopsticks are perfect for the Experimenter, ]
1 ideal ,Jﬂiversal‘replacemenC. for most fran.siﬂor se?s. At Your Radio 1
Use with or without mounting . . . contains full in- .
I structions including 9 suggested circuits. Parts Supplier I
Regular Radie Loop Replace- = N
1 = ment model now available in e Qe %o Bl i i
1 new superior flat style. g

ere

|/ 4 Raodford PL, Yonkers, N.Y
4% VR VR VR VD VD TR UE UD UE UH BN 5B S SR S
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Manufacturers’

NN Literature

INDUSTRY FACT BOOK

The Radio - Electronics - Television
Manufacturers Association, 1721 De-
Sales St.. N. W., Washington, D. C,
has issued a new edition of its elec-
tronics industry “Fact Book” which
will be of wide interest.

The booklet contains information on
radio and television receivers, includ-
ing production and sales figures; pic-
ture and receiving tube statistics; with
special chapters devoted to military
and industrial electronics, tubes, and
export data on the industry.

Those whose work involves statistics
of this sort will find this slim volume
a wonderful reference source. Copies
are available for 50 cents each direct
from the Association.

DIGITAL TECHNIQUES

The Electronic Instruments Division
of Burroughs Corporation, 1209 Vine
Street, Philadelphia 7, Pa. has issued
a 16-page booklct on the art of using
digital techniques for testing, infor-
mation handling, and control.

Entitled “Four Dimensions in Digital
Design-Pulse Techniques for Modern
Control,” the booklet is basic enough
to serve as an introduction to digital
techniques. The publication shows how
digital techniques, as applied through
the company’s pulse control systems,
provide increased measures of preci-
sion, control, and many other func-
tions of research and manufacturing.

Free copies of the booklet are avail-
able on letterhead request to the man-
ufacturer.

"DOLLAR SAVINGS THRCUGH
STANDARDS"

A proof of the value of standardiza-
tion in the electrical manufacturing
and electronics field is stressed in an
extensive survey report, “Dollar Sav-
ings Through Standards.” which high-
lights economic benefits to American
industry resulting from the use of
standards.

The 40-page survey is being made
available by the American Standards
Association, 70 East 45th St., New
York 17, N. Y. as a public service. This
report is an up-to-date version of the
original edition of 1951 and contains
79 documented case studies covering
27 industrial fields.

MINIATURE VOLTMETER DATA

International Instruments, Inc., P.O.
Box 2954, New Haven 15, Conn. has
announced the publication of a new
engineering data sheet covering its line
of miniature, expanded-scale a.c. volt-
meters.

The meters are available in stand-
ard ranges of 90-120, 90-130, and 30-
140 volts a.c. Other ranges with the
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great
speakers...

All that it takes to make a speaker great
—excellent basic design, precision-made
parts, painstaking craftsmanship,
meticulous assembly — goes into JBL
Signature Loudspeakers. The JBL
Signature Model D130 is the only
fifteen-inch extended range speaker
made with a four-inch voice coil of
edge-wound aluminum ribbon. )t has a
rigid cast frame, silvery dural dome,
highly refined magnetic circuit. The
D130 is distinguished by its clean,
smooth coverage of the complete audio
spectrum . ., crisp, clean bass;

smooth, extended highs. It is the most
efficient speaker made anywhere.

PRECISION
HIGH FREQUENCY
UNITS

The greatest single improvement you
can make in your high fidelity system
is to add a JBL Signature High Fre.
quency Unit. The popular 175DLH is
made with all of the precision neces-
sary to retain-the subtieties which are
the essence of high frequency repro-
duction. In addition it has an acoustical
lens—an exclusive JBL Signature fea-
ture — which disperses sound over a 90°
solid angle with equal intensity regard-
less of frequency.

February, 1957

lowest starting at 80 volts a.c. can be
supplied on a custom basis. Minimum
scale span is 30 a.c. volts.

The data sheet covers all informa-
tion pertinent to the expanded scale
feature of the line. Supplementary
information such as mounting dimen-
stons, case descriptions, standard and
special resistances, etc. is contained in
additional data sheets covering each
specific model.

Free copies of any of these data
sheets are available on request.

“ELMENCO" CAPACITORS

Arco Electronics Inc., 64 White St.,
New York 13, N.Y. has issued a 24-
page catalogue covering the complete
line of “Elmenco’’ capacitors which the
firm is able to deliver imrediately
from stock.

Included in the listing is a complete
line of micas, tubulars, ceramics, com-
pression micas, and a line of capacitor
kits for various applications. The in-
formation is presented in tabular and
easy-to-use form. Photographs and di-
mensional diagrams of prototype units
have been included.

POWER SUPPLIES

Lambda Electronics Corp., 11-11
131 Street, College Point 56. N.Y. has
just released a new 34-page catalogue
covering its line of power supplies for
industry and laboratory use.

Nearly fifty models are pictured and
described in some detail, including
special features and complete specifi-
cations. Bench, portable, and rack-
mounted regulated supplies are in-
cluded in the line and in the cata-
logue,

Copies of Catalogue 57 are available
on request. Write the manufacturer
on your company letterhead.

1957 ZACK CATALOGUE

Zack Radio Supply Company, 1424
Market St., San Francisco, Cal., has
announced the availability of its new
1957 general catalogue.

This 224-page publication, which in-
cludes a 64-page high-fidelity section,
was prepared by Electronic Publish-
ing Company, Inc. of Chicago. Copies
of the catalogue are available from
the parts distributor.

INDUSTRIAL TY DATA

General Precision Laboratory, Inc.,
63 Bedford Road. Pleasantville, N.Y.
has issued a four-page general appli-
cation brochure on its closed-circuit
television equipment for industrial and
institutional applications.

The booklet pictures and describes
the various components used in such a
system and lists typical applications
for such equipment. Copies of the new
booklet are free on request to the
manufacturer.

MAGNETIC SHIELDING
A mnew 33-page technical brochure
which completely describes the con-
struction features, performance char-
acteristics, and typical applications of

non-shock  sensitive  non-retentive

www.americanradiohistorv.com

If you are to hear fundamental bass
tones, your speaker must be properly
enclosed. JBL Signature Enclosures are
engineered to make full use of the great
sound potential in Signature Speakers.
They are handsome to look at, wonderful
to listen to. A wide range of types—
bass reflex and folded horns —and sizes
is available. All are superbly engineerec,
superbly designed, superbly built.
Panels of specially selected plywood

are precision cut. Joints are lock-mitred
and wood-welded. An unusually wide
choice of fine, hand-rubbed finishes is
offered. It is even possible to order an
enclosure from the factory to exactly
match a sample supplied by you. If you
want to build your own, you can get
detailed blueprints of most Signature
Enclosures from your audio dealer

or the manufacturer.

superb
enclosures

Below is shown the new JBL Signature
""Harkness,'* a back-loaded folded horn in

- lowboy console styling. Although its
proportions are such that it will be welcome
in any living room, the Harkness encloses an
ingeniously folded six foot horn path for

" « smooth, crisp, deep-down bass.. -

.
.

THERE ISAJBL

SIGNATURE SPEAKER

SYSTEM FOR*

LEVERYDNE .., ONE IS

JUST RIGHT FOR YOU. |
.

Write for free cata-
log apd.tethnical
bullcting and the name
of the authorized JBL
Signature Dealer in
your community.

@ means

JAMES B. LANSING SOUND. INC
2439 Fletcher Drive. Los Angeles 39, Calif.
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KESTER

KESTER SOLDER COMPANY
4235 Wrightwood Ave. ® Chicage 39, Iil.

’———_—————_——

/

. reasons |
" why |
vl

is “The Choice of Better Service
Dealers Everywhere”

17 MERIT g
12 QUALITY

— s Ty S SN S =S Eey

The original product for §
Iqunehng noisy controls | _gtirrdesery
and switches . . . the HCYICIEIL
I ] o T PO
universal lubri-cleaner

for TV and radio . . .

Say “"QUIETROLE” to
your distributor . . .
be sure you get it.

7/

S QUIETROLE

COMPANY inc

Spartanburg, Sauth Carolina

IN Active Radio & TV Disiribetors
CANADA: 58 Spadina Ave,, Toroate 28, Ont.

174

Absolutely non-eorrosive and
non-conductive, XKESTER
“RESIN-FIVE" CORE SOLDER
contains an activated type of
resin that gives you that fast,
positive actiom on all your
jods . . . including the most
difficult.

SN

GOLDEN

C-BRITE
TV BRITENER

manufactured by

Poirea Rwersonranr

4727 N. Damen Ave., Chicage 25, Il
manulacurers of elecironic tquipment since 1928

Export: SCHEEL INT., Chiccgo

www.americanradiohistorv.com
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“Fernetic” and “Co-Netic” magnetic
shielding has been released by Mag-
netic Shield Division, Perfection Mica
Company, 20 N. Wacker Drive, Chi-
cago 6, Il

Included are twelve pages of techni-
cal data. five pages of performance
graphs, and fourteen pages of illustra-
tions in addition to a two-page com-
prehensive index.

Write the company for copies of
Data Sheets 101 (1957) or details on
how the brochure may be obtained.

"HEATHKITS FOR 1957"

Heath Company has just released an
elaborate 55-page catalogue entitled
“Heathkits for 1957.”

The new publication pictures ard
describes some seventy Kkits and in-
cludes a complete line of hi-fi equip-
ment, amateur radio gear, and service
test instruments in kit form.

One item of particular interest to
the audiophile is the new ‘“Legato”
speaker system Kit featuring Altes-
Lansing speakers. The new system is
being offered in either contemporary
or traditional design.

Copies of this new catalogue will be
supplied without charge upon direct
request to the company at 305 Terri-
torial Road, Benton Harbor, Mich.

MORE RETMA STANDARDS

The Engineering Department of
RETMA has released three new stand-
ards of interest to the electronics in-
dustry.

RS-166 covers miniature waveguide
flanges, unpressurized contact type.
This standard is priced at 40 cents.
Type designations for receiver tvpe

| tube sockets is available at 80 cents

a copy as the RS-167. The third stand-
ard covers thermoplastic insulated and
jacketed hook-up wire. This standard,
60 cents, has been designated as RS-
169.

Copies of any or all of these stand-
ards may be ordered direct from tke
RETMA Engineering Office, 11 West
42nd Street, New York 36, N. Y.

TRANSITRON BROCHURES

Transitron Electronic Corporation
of Wakefield, Mass., has issued two
new hulletins describing its products.

Bulletin TE 1351 covers high-tem-
perature silicon rectifiers and consists
of a series of data sheets providing
pertinent electrical, mechanical, and
circuit specifications. The second pub-
lication, Bulletin TE 1342, covers the
firm’s “TD" series of silicon rectifier
stacks and provides complete specifi-
cations.

Either or both of these publications
are available upon direct request fo
the manufacturer.

SPRAGUE WALL CATALOGUE
Of interest to service technicians is
the new “wall catalogue” recently is-
sued by Sprague Products Company,
51 Marshall St., North Adams, Mass.
The company’s complete line of ca-
pacitors for radio-TV replacement has
been compiled in an easy-to-read,
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Make Money! You can sell these at a profit.

Save $$$. Pays for
itself with one use.

Stock No.
TL-125

Continuous Play

TAPE MAGAZINE

Repeats Recorded Messages

&

Stock No.
X-643

3 for $5.00 Req. Price $12.50

Makes and plays recorded messages end-
lessly. Can be erased and re-recorded ks
many times as desired. Brand new. Of-
fered nt this low, low price because we
can't supply mounting hardware. Cam ¢as-
L1y be mounted on recorder withh homemade
brndu:t Repeat mcxsanes in storca. carnl-

s, Tchearsals, e ich magazine is

oaded with 100 ft, of l\nos! double coated
upe. WL record and play both sides con-
recut lvely. L0 minutes lt 33, IPS or 5
minvies ar T1o IPS.

JUNEERO Miniature MACHINE SHOP

The Made-in-England Marvel
Bends, Shears and Punches
Flat Strip Metal

Bends and threads rog to complex specs.
Make your ©own hard-to-get brackets for
condensers.  terminnl  boards, reslstors.
transformers. cte. EASILY. Compleu- with
stock of strip steel and insiructions.
T Multl-purpose tool Is o eor-
rectler and englncered device for

ngz. modellng and ~epalring metal.
angle bragket with camplex bends,
and slots can be made In minutes.
The Juneero 1s equiphbed with cutting
shears for strlp metal. cutting ghears for
rod. bendlng jig for rod, bending dle for
making nn;!lc bra uﬂmu Q punch and a vise.
Size: 10x4X5". cg complete with A
good supply of slfip sleel for making any

bracket.
Deluxe Model 5“
All Purpose Semi-Directional

CRYSTAL MICROPHONE

ot
materlal lnd a thrmd "uulm! dle
Stock No. TL.128.

REG.

$29.50 s 25
Stock No. EACH

M-105 3 ¢ s12.00

iHEh Impedance; response 100 to 8.000
¢pg, Output level—33 DB at 1,000 cps.
swivel tilting head permits seémi or non
directional positions. Attractlve haked green
enamel with chrome-pinted front. Overall
slze: 20457 dla. x 434" long. With 5 ft.

shielded cahle.

TELEPHONE PICKUP
STOCK NO M-80

sz EACH

3 FOR 58.00
10 FOR $25.00

Recards both sldes of telephone conversa-
tion. Use disc, wirc. tape recorder oF am-
plitier. Simply lay pickup under any cradle
Lype telephone and eonnect lead 10 recorder
or lmnil ier. Oberatea by Induction. Regu«
Iar £5.95 lue.

Calumbia PHONOGRAPH

PLAYS 333, 45 AND 78 RPM

LOOK AT THIS TERRIFIC DEAL

Columbla Model 4 l2 Phonograph. . $29.95
Set of 5 Columbia
Extended Play Records 7.50

Regular Price $37.45
Beautifully @nished two-tone Porlable eare
rying cane. Tone arm is Columbia with turn-
over Roncite cartridge with dual sapphire

needles. Automatle up u.inmor or 45
RPM dircs. Plays al ?‘ ec-
ords 45 and

Powerful Alnico 8 spoxker. "Hixh power

amplifier with volume and tone conirols,
G!ne size 12 x 10 x 85147, 115 volt AC

ele. Brand new. Factory u-lled cars
wns. The 5 Columbia extended play records
feature such artists and orchestras 0s:
Xavier Cugat. Eddie Condon. tampart Street

Paraders, Lingrace. ATl Van D.mmc, Jimmy
Boyd. Jean *-Toota clmans,
Sclettions. 20 ln 4|II. rnm.e from popular

to elassical

Stock No.

POCKET METER
Volts, Ohms, Mills

With Big 3”
Meter

3 for $24.00

Has all the best fea-
llas
1%

An Olgon best buy.
tures found In more expensive meters.
1000 ohms per volt rectangular meter.
precision reslstors.  Doarsonal
moveMent. Ranhge: AC & DC volts. 0- 8
50 250- 5004500' DC ma: 0:5-50-50
hims 0-10,0 meg. Also 2 r'lnges for
DB Henuulully ﬁnithd In gray. Complete
with test lepds. Slze 433 x Ayt

ox T

846

mlem‘lmp

Smallest
AUTOMATIC CHANGER

RCA Type
45RPM

148

Each

Stock No. RP-31
Just Imuulm- a (u.lly am.om.'lt!c changer
only 10”7 w. T h. Plays up o
1"--1” reconds .nuwnmtleally with one load-

B

ing. Equipped with low pressure tone m
mounted in smooth workin® bearing. llas
reject button. Cartridie Is the fameus 1.5
volt Ronette with sappnlre at¥lus, Work
with any radlo, amplifier or TV. OPcrates
on 110-123 ¥. 80 Cy. AC. Shpx. wt. B Iba.

RCA VICTOR Combination Portable

RADIO =45 PHONOGRAPH

Only Olson dares lo cut the price so Model 6BY4-
low, Cash In durink our sale, This fa. “"Gold
mous LCA Victor Portable Radio-Phono. olden
znllp‘h ix mmnlowly battery powered and Throat
works anywhere
LOOK AT THESE FEATURES Battery
Plnyq all 45 RPM discs. Constant speed Opcrated
runs on 4 fashlight bsuorles. 7
Tadie 1h " Super-het, " Iromeore TF. with Req Price
automatle volume control, powered $59.95
one A-B pack, oversize *‘'RCA Victor
Golden Thront" Spcaker s¥ystem. Bulit-
in Ferrite antenna pulls in distant sta-
tions full range 540-160! KC. LIgnt-
welght HRCA tone arm th Sonotone
cartridge and preclous tip needie. Record
storage mmpnrlmem. under lid. Size
12”7 d¢. Carrylnf handle
rolds lmo arill e
-8B Battery Pack—lCA VSO-(M or Bur- 3 for S88
;!osﬁ 4TL Stock . BA-38. Fa. $3.85
FLASNLIGN; CEI.I.E 4 roqulrcd RCA Stock No.
V5036 or IH'L'BSH vo. .
Stoek No. BA-25. Ea. .10e RA-263

Portable Tranmsistor

RADIO KIT

LIST
PRICE
$20. 00

2%

Stock No.
KB-38

Complete with loudspeaker

Build & powerful radlo which will provide
excellent loudspeaker reception over the en-
tire brondeast Imnd Clrcuil consists of di-
ode type detector 5 dual transistor audlo
stages. Feature bu It ln high-Q_loop antennsz
and overslzed M speaker, floused in a
clear ptustic case ullh convenlent urryln].z
handle, over all size: Tle” x 5" x

l\ll supplied mmpleu\ with 2 transistors.
germanium dlodo plastic cabinet and all

other necessary mponents, rea (G
semble. Full Illunlruwd detalled  Instruc-
tlons make assembly easy and fast. ldeal

for picnles, beach parties. football-basenall
fames—anYwhere that electric power (s not
nvnzrh\blo. Very low draln battery lasts and
1asts.

BA-3T Battery for shove.

Masco Wireless

ELECTRONIC NURSE

One Unit No Wiring Needed

947

Stock No.
AM-38

No Installation

A veTy sensltive wire-
less microphone, de:

Signed 0 pPick  up
even a whisper and retransmit to any rm‘llo
within 300 M. tuned to its frequency. Easy
0 use, just plug in and fip the switeh,
Acts like & miniature broadcasting slation.
No matter wherce you are in the house—
wherever vou have a radio. D:lf.ll‘l'y or elec-
irie. you wlll know at once when the haby
cries. Also makes an excellent wirciess PA
.nylll'n\ when used with one or more radios.
1ts frequeney is adjustable and can be tuned
te any unused spot on your radio dial
Housed in an attrpctive metal ease with
convenient carrying handle. For 110-120
Volts AC or DC.

74
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Stock No.
AS-237

Plus New
ARGOCS
BASS
REFLEX
CONSOLE

NORELCO TICONAL

SPEAKER New FRS Series

The {amoue Noreleo 9770M Ti-
conal it made by Philips of
Holland is u-amed with me n(-v.
Arzos Bass eflex
The result s \mhcllevubly !ino
reproductlon. The Norelco speak:
er has a Tlconal magnet with
twlce the power of an Alnico 5.
Frequency range 45 to 12.000
cps. Equipped with o hli:h fre-
queney C“whizzer'’ or sound dis-
perser for the high frequencles.
The enclosure 18 made of solid
w nternal acoustleal
adding. Back s fully enclosed.
xterior of cabinet i beautiful

mahoFany Wi grain pmsue

materlal. Slze 23"

191, 1 d. mped-
Shipping WL 30

anee 4 ohms
Ibs.

600

ACTURERS: If you
of durplus slec-
to sell, call or

we pay top

ATTENTION MANU =
have large gquanti
troni¢ parts you wi
write OLSON
prices!

SEND FOR NEW FREE CATALOG

HOW TO ORDER

Mall _your order to 279 E. Market St.,
Akron 8, Ohlo. Send remlittance with or-
der (add for Postafe 5¢ for eath dollar's
worth ordered—10¢ for cach dollar's worth
if you are more Lhnn 1060 mlles nwai‘.

EVERY CENT NOT

8LSON IKFFU
SED money—we'll  ship
and g'ou pay mall or cxpresgman
ise and postage. ALL MER-
CHANDISE 1009 GUARANTEED. PLEASE
—MINIMUM ORDER $35.00.

ST,

1Ya Meter Transceiver
BUILO YOUR OWN

A Brand new com-
plete NRT-92/AM
unle deslgned to re-
celve and transmit

tains a  w h of
parts all ‘bullt inte
an aluminum ca«e
314" x Blat x i
remow\hlo
. Included are
5 tubes (worth over
$8.00 \\I"ﬂlehnle)
2 for g7.00 3— . and
1-6C4. 16  resis-
tors. 10 condenscrs, SPDT Toggle s\wue[!
4 mica flled sockets, ¢hekes, a variabie
tondenser, a potentiometer. 2 dipole
tennas, battery box, battery plugs. and a
removable chassls.  Wirlng dlagram  in-
cluded. Can be rebujit into & -transeclver,
r‘t’:‘cclverﬁs field strengith meter, gte.  Shpg.
u

PHONO MOTOR & ARM

N Sfock No. AS-205

$578

Monarch (Famous Made-In.
England Brand) 3 speed mo-
tor and turntable plus o Zen-
uine Webster tone arm with

o 9 tu.rnovor cartridige and dual
y reclous  tipped needles.
dmnu new 100 /u Ruarafieed. Rex. $15.00

Valu

Rectanqular Tweeter

SPEAKER

2"'x8Ya""x %"’

Stock No. $3
EACH

5-247
Special 2 for $6.00

Use in conjunction with present
epeaker sy¥stemns to provide the
uitimate im high-frequency
Productlon.  Ultillzes a large
membrane equlvalent to nuany
sn]mll units. This new unlt will
raise your response lo beyond
20,000 cveles. OPcrates on yc‘;n-
denser  principle. Super thin
nwml diaphragm, The tweeter 1S

pled through a almple net-
work to audlo output tube. A set of two
can be used for evem betior gound disper-
slon. Eazily mounted anywhere. Compleote
v\lilh instructions for comncctlon any opera-

CLSON BARGAIN STORES IN:
CHICAGO—623 W, Randolph St.
CHICAGO—123 N, Western Ave.
CLEVELAND—2020 Euclid Ave
PITTSBURGH—5918 Penn Ave.
MILWAUKEE—423 W. Michigan
BUFFALO—711 Main Street

AKRON 8, OHIO
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od Tools

BY

NEW!

K-20
Pocket
Kit

That big, husky Xcelite handle and tough, precision-pointed blades fo-r quick change to
Nos. | & 2 Phillips, 3/16" & V4" reqular blades—instantly visible in durable plastic
Fits hip pocket, too! Sox, glove compartment, any 4*x8" space!

pouch with zipper!

ZIPPER KIT

What a kit to own, and what a gift idea! Ask your supplier.

Only 54.40

LESS DISCOUNT

Combiration Handle is also 7/16" hex nut driver!

XCELITE, INCORPORATED

Dept. E, Orchard Park, W. Y.

In Canaode—Charles W. Poirton Lid.

& Alcine Ave., Toronto, Ont.

grm Kelly - Ra nler

1st Stamp [gsued and hundreds

Grand towl of 315 all-different stamps.
Catalog velue $6.95—yours for 25¢ to in-
trocluce our Bargain Approvals. Included
FREE. Midget Encyclopedia of StamDs.
Send 25¢ Todoy.ASK FOR LOTPW-1

Q., 81 Willoughby S1., Broolyn 1, N. Y.

TRANSPARENT

AGES

iransmitter—Power Lnput
TALK 1 MILE OR 1000.

oyal Wedding: Monaco U. = S. ulls in weakest stations. Front Panel Send-Tecelve
Erestdent SMINE T H gl tDcaln TWiteh—Unes standard antenna.  Slze oniy 67 %47 54",
el ten: e et ot Wi 3 lbs. TESTED—PROVEN_SIMPLIFIED—PRAC
You also get Bulgaria Complete Motor TICAL—SAFE for radio beginners., Easy to get llcense.
Show: St. Thomas Exgplorer: San Marino Full information Included.
Airmail Trlangle; Dsteh New Guinea

SEND ONLY $5.00

moret postman  89.0

COMPLETELY WIRED AND TESTED FOR
Compare! A real $49.95 value.

WESTERN RADIO

DEPT. BNT-12

Portable 2 Way Radio Set

SENDS AND RECEIVES THOU-
SANDS OF MILES on Amnateur
80 and 40 meter bands—iiso.
Aircraft and overseas broad.
me. PORTAHLE

for MONTHS. Crystal controlied
“F to § watts—ENOUGH
EGENERATIVE RECEIVER

(bill, check. mo} :mdopil}'

.95 .D.
postage on_arrival or send $14.95 and weé wil
posipajd. Complete kit ingludes all parts. tube. coll
cabitet. full instructlons. less batteries and crystal—o

319
Avaliable only from

KEARNEY, NEBRASKA

AT HEALDS YOQU LEARN
BY DOING IN MODERN
ELECTRONICS LABORATORIES

HEALD

ENGINEERING COLLEGE

Van Ness at Fost, RTN
San Francisco, Calif.

176

Industry needs Electronic Trained Men
Now! Qualify for BIG PAY JOB, 9 short
months. No other type of training can
compore with actual shop practice you
get at Healds under expert instructors.

Bachelor of Science Degree, 27 Months

3 Electronics Engineering (B.S. Degree)
7 Electrical Engineering (B.S. Degree)

J Television Technician (9 Menths) [J Color TV

J Electronics Technician {12 Months)
Heald College ranks FIRST West of the
Mississippi in "Whe's Who in America"

Approved for Veferans
DAY AND EVENING CLASSES
Register Now. Write for Catalog.
{Ne Obligation.)

ey [RE0 o T oo O T TR

Address .

www americanradiohistorv.com

| Atlantic

easy-to-handle catalogue. Made up in
the popular wall-calendar style for
hanging near the telephone or work
bench, Catalogue C-455 makes order-
ing simple.

Covering all capacitors needed for
radio and TV replacement, the cata-
logue eliminates all extraneous items
which do not fall into this category.
Copies of the catalogue will be sup-
plied by the company’s distributors
without charge but can be ordered
direct from the manufacturer for 10
cents, if more convenient.

PIC CATALOGUE

Pic Design Corporation, a division
of Benrus Watch Company, Inc., 477
Avenue, East Rockaway,
Long Island, N.Y. has announced the
release of its Catalogue #11.

Listing over 4000 precision instru-
ment and servo parts which are avail-
able from stock, the catalogue in-
cludes 128 pages of compact and con-
cise engineering data for use in the
electronic and instrumentation fields.

The company will supply a copv of
this publication upon letterhead re-
quest.

“YIKING" HAM RADIO GEAR

E. F. Johnson Company, Waseca,
Minnesota has issued an 18-page. two-
color catalogue covering its complete
“Viking” line of equipment for the
radio amateur.

Designated as publication 956, the
catalogue features the firm’s new
“Five Hundred” transmitter which
covers the entire amateur spectrum
from 80 through 10 meters. The new
transmitier provides 600 watts c.w.
and 500 watts on phone.

In addition. the catalogue pictures
and describes nine other transmitters
and a scries of accessories, antennas,
and rotators. The company will for-
ward copies of this new publication
upon request.

RCA “"REFERENCE BOOK"

RCA4’s Tube Division distributors
are now offering copies of the 1957
edition of the division’s “Reference
Book,” a pocket-size book containing
200 pages of information on tubes,
semiconductor devices, and electronic
components, together with a daily re-
minder calendar. and a collection of
world maps in color.

The section on tubes includes a
"Quick Selection Guide” of the com-
pany’s power, CR, phototubes, and
special tubes for radio and industry;
an interchangeability directory of
tubes for communications and indus-
try; and 37 pages of receiving tube
characteristics with base and envelope
connection diagrams. Picture tube
characteristics .and socket connections
occupy 12 pages.

Contact local RC4 tube distributors
for copies.

TRANSFORMER REPLACEMENTS
Rogers Electronic Corp., 49 Bleecker
St., New York 12, N.Y. has estab-
lished a new TV transformer replace-
ment manual and subscription service

RADIO & TELEVISION NEWS
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LEI0ST IMPORTANT ISSUE

SPECIAL—3 Page Fold of U. S. Military Aircraft

LYV~

THE WORLD'S MOST WIDELY READ AVIATION MAGAZINE

FEBRUARY, 1957
0 CENTS

irpower

A SEAFCHING LOOK AT A REVOLUTIONARY ERA

February, 1957 177

wwWwW americanradiohistorvy com


www.americanradiohistory.com
www.americanradiohistory.com

FEBRUARY ‘BEST-SELLER’ FESTIVAL!

63 of our Biggest-Seiling Values — Available ONLY at Lektron!

ANY $1 ITEM

FREE'!

WITH $10 ORDER!

— e T A F

RUARY BUY-OF-
FEB GIANT SOLAR
erssenleaof 2 _trans aw'

ayllght or even
2eie 1 at this

lous price.

h"

tnbu- sz

THE-MONTH

BATTERY

13/4! / WA
wew: Glam sur e, a1 e S

o W |ampl

,;!

AND BONU

8-PAGE FLYER

FREE!

HUNDREDS OF BARGAIN

S ITEMS. Write Today!

LEKTRON'S FAMous -wrene DOLLAR BUYS! excLusive with LExTRoN!

[:] HOBBY TRANSFORMER,
1153VAC, 60 cycle 1o
24V @ 3 ps. Fil. trans-
former for shop. surplus
gear, hobbyists. Wt. 3 1
Ibs. Reg, $8.

2 TRANSISTOR LOOP-

STICKS, tapped. Match

trans. input lmrednnce
for better select{vity. sl
APPLIANCE MOTOR,
Fpm, llS\'AC. 60
cyeles, fans, blowers,
holél:y n‘x;fu.zr‘an hl:{!e. a5¢
extra, . 1bs. 3
$I%. s 51
FOUR G-E 1N63 DOI-
ODES. Germanium, su-

z;l-qrssw commercial. sl

D 2 TRANSISTOR couPe-
JLERS, Ellmlnll.e '.ranul

ry ‘e coyyj
lDOK lmp 5000 %C nhms.
center l ped 1
e $3.
D NO!.Y TRANSIS-
To 2 pluw-

in rinted cl
Ry Rex. $573; 91

WORLD’'S SMAI.LIST

X B~
dlode. pre.drilled case. Al
rru Instructions. Reg. sl
3 3
SUN EATTERY & photo-
ttec

cell. A
than famed B2 Reg.
85 sl

G-E PREAMP KI'I' for

1 Ib. Rex. 54"'!0-

178-FT. HOOKUP WIRE
in 23.ft. rolls. Asstd.
strandln

0

colors,
tion, =18 1o
2 1bs. Rex. 83 75.

D 100 CERAMIC CON-
DENSERS. Assid. types.
tof makers?

color-coded. Dliscs.

Reg. $15.

insuta.
wt,

ag values,

4 CRYSTAL DIODES,
Most
1N34. .
in poly  bag.
D' 150 COIL FORMS. 15

cs.  Assorted slzes.
inlullulo;

60 TUBULAR CONBENS-
ERS.

0.5mf
2 lbs,
70 TERMINAL STRIPS
and boards. 13 types,
1 to 20 Dﬂmlbllld solder

eg-

gohlt.i Wt 1 sl

to
Wt.

10 uzslsrons Insu-
lated BRC. A-B, ew.
ohms to 1 mm
W, 19 -'Wlo 51
4 1b. Reg. $10.

70 MICA CONDENSEHS

12% RESISTORS. Car- 30 values: 00001 to
bon, to 2W, 40 val- QO1 mf to 1000V. Silver,
ues: 5 ohms 10 10 mexg: 51 56, wt. 1b. s
5%, toa! Rex. $135. Reg. '5
D 3 OUTPUT KFMRS, 70 STANDARD KNOBS.
— (Choose any 3) 50B5. Asstd. colors, bakelite
3516, 5016, 6Y6: to 3:4 g plastic. Wt 3 Ibs. $
ohms. " "Rek. $1.50 €] Res. 0.
ach.
2 PILOT LITE ASSEM- 100 RADIO PARTS!

D ;LIES. Std. mtg. Amber Wide variety resistors.

Jewel. enclosed. Minla. <ondensers. pots. plugs,
N 3 strips. slugs, forms &
:';',;?., SR T 0E3 $1 more! Reg. $10.
3 Las., MARDWARE 30 POPULAR BRULBS,
2000 pcs. asstd. s‘ccre\\'s. 5 l; to 8V, u:rel 7 w & bay-
springs. washers. etc. om- ypes, ministure,
ReR. $8. ’ s1 V2 T Rew. 8240, 51

25 PORCELAIN CDN-

nENSERs. tulmlar 10
values: .001 mf to
OOOWV Wwt, lb sl

. 23¢ each]

40 MINIATURE CON«

DENSERS. Asstd. min.
iature, subminlature. printed
cireuit types; Centralab, 51
Sprague.

30 POWER RESISTORS‘

WW. candohm, san
. . 15 vnlues.
5 to 50W. 35 to 11000

30 FIECISION RESIS.
S. WW 7 carbofitm,
30 \alues. 15B&ohms w l

W.
g)l Wt. 34 Ib. Reg. $1

30 TUBE SOCKETS, 4
to 11-Pprong miniatures,

submlniatures, octals, zlp
ins. Tube shields. too,
Wt. 2 1bs. ReR. $6.50.

1S SUBMINIATURE
CENTRALAB TRIM-

MERS. Assorted values. {or
rinted elrcultl. ete. s
eg. 79¢ each

1s CE!AMIC VYARIABLE

condensers, Erle. Elmen-
co, up to 300mmf. Rer. 51
83¢ each. Duals, too!

12 VOLUME CONTROLS.

Singles, concentrie, TV,
-ome wlswltch Std. hs1

g meg. Some
82.50 each.

12 ROTARY SWITCHES,
ceramic & bakelite, 1,
2, pangs.  Std. shafts.
Shop must! Wt. 3 1bs. 51
$10.

ReR.

20 AC DC LINE CORDS,

for clocks, motors, ete.
2-cond. w/molded nlugs
Wt. 1 1b. . 35

10 “FOLV" BDXES AS-
; nnlnrted &I)ze;. c/le-r plas-
tic hinged boXesw /snap
locks. ReR. $2.50, sl

10 ELECTROLYTICS, FP

& twist, tubular, reet.
As5 sizes, 8 to 500
mmf to 450V. Wt 3 Sl
Ibs. Regr. 315,

B8-PC. NUTDRIVER SET.
P]IT!IC lgandle. 3;!6.

T/18* steel
in Plntlc
poun 33

' B.PIECE MAGNETIC
SCREWDRIVER SET,

Magnetic. tempered steel
blades, shockproof handies.
UL approved

. Phlilips
incia. psa 30 value. " sl

B _TRANSISTORS SOCK-
ETS., for nub-mininl:urc
tube! 1co. Mlca All s 1

33,
5 SILlcON DlODES 1N-
21, two 22. LIN-

23, l\l05

1/4” long!
ohms to 10 meRs, 1/5 51
W. Rer.

00 OHM RELA Y, 'lr
A 1lied Control. 4PD
l'or pllle nnd control cir-
15 Reg. 51

lG

D 60 TRANSFORMERS &
COILS. ant.,

slug- tuned CDUI. CholEl 25

types! Wt. 3 Ibs. Re® sl

‘MINI- METEH IUYI
l% rou 0
am|

mps.
Todel rrn
plies. moblle.
s ROLLS TAPE, electri-
cal, plastic, friction.
rubber. For home. shop 51
or lab, RL‘Z $2.50.
TRANSISTOR SCOOP!
Hertmnetically sealed PNP
transistor {(cannot advertise
mirs’ name), Guaranteed
satisfaction. Reg. 85.

APPLIANCE CLOCK-TIMER.

WIRED CODE

83 each._
—| 3-TUSE Ac,uc'AMn.an:R

TRANSISTOR *'ADD-A-STAGE.'

SUB-MINI CRYSTAL MIKE, Post-

SPEAKER w/BAFFLE for

PRACTICE OSCil-

| Hin RAST UOTRINGR | () s soot eacTien st | [ 38
rlod Less hardware, CUGEy GAOam, LRI
oo ¥ §2.50 | nond xer. $2.88 | coieorics
MULTI-PURPOSE FOWER SUP- D WORLD'S SMAI.I.EST TRANSIS- —
PLY KIT. 115 VAC Qut: 250 TOR |»F 5 kes, For super- 212"
VDC @ 70 ma. Incl. xmfr., con- hets. 145" 35 luzs. ferrite
densers. resislors, wire. cord, Tihed. Rex."¥2. Gse . '81,25 fcan-made
els, sawitch. tube. Wt sa 33 radios.
lus . . R S.
e B NG WESHANISMS, R Tnnusns?on rapio seeaner, |5
* deep. Amazing fis
seconds,  Hand-wound, _muitis 11a sa. 1 %
ared, procisior it delity. Powerful magnet. SI 99
ey oilon units BeK 81,00 | a.2 v.c. Rew. 34.30 . T4

Wired, Lowest price evw For age-stamp size, 34”7 sq. in sty-
Phonus, P.A. ete. Sep. vol tone rene plastic case. Clear crisp re- here
controls. Reg $3. ube-. sz 29 sponse. Il Imp. Regular $1 Is mnsltlve.
_SL.u1 extra. | ®s. * o 828
SUPER-POWERED HEADSET. HI-IMPEDANCE MAGNETIC | )
D 3.000 ohms. W/cord & tps. | [] BICKUP by Paciic Audlg Used |——
.sl.rerp:thens weak aignals s2 50 In ““namea'’ playbacks. Incl 1 49
HI-FI auality. Reg. $5. . Cartrid®e., arth, etc. ' [ fieR

Reg. 88.

30-PC. ELECTRIC DpRiLL SET.

% Weight 5 fbs. 311 99

SPEAKER. Used In famous Amer-
8«chm voice coll.

3-TIJBE POCKET FERSONAL SU.
HET. Atiract
ebony/ivory case,
set performance, wlbullt-lu hﬂrinu
aid _phone and direct
NO EXTERNAL CONNECTIONS. PII)’R
sold elsewhere from §:

Batterles 32 extra.
S.WATT HI-F)

Top make! lncludeﬂ elec.

and 29 different ac-

SQUARE PERSONAL PM
superhet & translstor ra-

$1.98
ive }.':;/.hlxdt:/Qx

rectional ante

Vol. & tuning control
selective. l‘nctor\-huut unit

°$12.99

TYPE AMPLI.

money enciosed, in margin. RTN-2

131-133 Everet Ave.

axé*
enml.\[r‘rn:‘l:r:wﬂze w:" :;yg:‘l ..nel.t p;ﬂahlel. phonos, rear deck car gain and vol. controls, W/ 7113 \AC
plifier suge All. parts. in- sz 50 speaker. Hvy. slu, 3-4 ohm 31 ss power supp, tubes. Ship. 319
structions. v.e. Rew. $4.50. 0 wt. 8 Ibs. Reg. $20.00. a
Check items wanted. Return en-
tire ad w/check or money ordar,
HOowW i g sufficient postag Ex-
TO cess returned. C.0.D. orders, 25%
ORDER down. Rated, net 30 days. Print
name, address and amount of S‘PEC IALTIES

Chelsea 50, Mass.

ENGINEERING

B.S. DEGREE
e’ in 27 MONTHS

ic Are! Earn your 13.S. degree in 27 months at Indiana
Technical College. Intensive, specialized course. Compre-
hensive training in electronics, television. advanced radio
theory and design, math and electrical enineering, Mod-
em laboratories. low rate. B.S. DEGREE IN 27 )IO\'THS
in Aero., Chem.. Civii, Elec., and Mech. Engineering:

36 MO. in Math., Chem., Phyxlu Also preparatory coums.
G. 1. appr. Enter ,\larch, June, Sept., Dec. Eam part
of your expenses in Fort Wayne while studying. Catalog.

INDIANA TECHNICAL COLLEGE
927 E, Washington Bivd., Fort Wayne 2, indiana

Ilea<e send nie fres information on B.S. ENGINEERING
DEGREE IN 27 MONTHS as checked.

O Electronics O Chemieal
ivil O Mechanical

Name_
Address.
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I'repare for
unlimited op-

O Aeranautical
O Electrical

22|

Hi-Fi Amplifier
Kit $28.50

CUAL-RITS | ]

EMSIESTI

WiFi AM-FM
Tuner Kit $28,95%

| And they have the finest features and specs. Fully illus-
rated step-by-step 28-‘_!9:9 m!nnull mkes -uemuly a snap!

| WRITE FOR FRE
Q
319 Church Street

UALITY ELECTI‘ION[CS
Dept. T-2

0% Federal Tax.
New York 13, N. Y.

Operators.

Dept. 2.8, Box

Be a ‘“‘key"’ msn.
receive messages in International Morse
eode. Communicate With operators around
the globe. Learn at home quickly through
famous Candler System.
Quallfy for Amateur or Com-
tertlal License.
CANDLER SYSTEM CoO,

Learn how to send snd

Used by best
Write for FREE BOOX.

928, Denver 1. Colo., U.S.A.

www americanradiohistorv.com

designed to speed jobber sales and
technician repairs.

Included in the new service is an
“exact replacement manual,” which
catalogues the complete line of TV
coils, yokes, and flybacks hermetically
sealed in plastic containers. The sub-
scription service consists of supple-
ment sheets mailed periodically to
manual users,

TV technicians, dealers, and shop
owners may obtain the manual serv-
ice free from the firm’s local distribu-
tors or for 75 cents from the company
direct.

“VARIAC" BULLETIN

General Radio Company, 275 Massa-
chusetts Ave.,, Cambridge 39, Mass.
has just issued “Bulletin 0" covering
its line of “Variacs.”

This 24-page publication lists sev-
eral new models, portable types with
overload protection, motor drives,
completely enclosed units, and ball-
bearing models. Each of the models
is pictured and described in consid-
erable detail. Electrical and mechani-
cal specifications are included.

A tabulation of single and ganged
“Variacs” is included on the back
cover of the catalogue.

G-E RADIO SERVICE GUIDE

A service guide covering all of its
radios manufactured from 1946 to
1956 has been issued by the radio re-
ceiver department of General Electric
Company.

The 275-page, spiral-bound service
guide contains schematic diagrams, re-
placement parts catalogue numbers,
descriptions and list prices, tube com-
plements, voltage measurements, and
sensitivity and stage gains in order to
provide the service technician with a
condensed single source of reference
for all postwar radios.

Write the division at 1285 Boston
Ave., Bridgeport, Conn. for details on
how to obtain a copy of this service
guide.

CLOSED-CIRCUIT TV DATA

The Broadcast and TV Equipment
Department of Radio Corporation of
America, Camden, N.J. has issued a
comprehensive, illustrated “guidebook"
covering its latest broadcast equip-
ment and systems for color and black-
and-white closed-circuit TV service in
medical, educational, industrial, and
business fields.

Entitled “RCA High-Fidelity Tele-
vision,” the 28-page booklet uses color
and monochrome photographs, dia-
grams, and sketches to describe the
nature and applications of the com-
pany’s line of such gear.

The bocklet is available on letter-
head request from Department TV-
1056, Building 15-1 of the company in
Camden.

TUBE DATA BOOKLET
A d44-page booklet for service tech-
nicians, amateurs, and engineers con-
taining essential data on its “Relia-
tron” line of receiving tubes is now

RADIO & TELEVISION NEWS
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| lorun APN/4 Oscilloscope 1
1 Easily converted for use
on radio-TV Service
| Benchl
] BRAND NEW )
] Completely Assembled l
Supplied with 5’ Seope
| typg »%I’I
an ll A
1 100 $ 95 I
1 C r y s t al

1-95-M FIELD STRENGTH METER

Tunes 100 to 1833 Mc. Made for Signal Oar'ps 334 50

Like New . ........

8C-6o5 TNTERPRONE AMPLIFIER. :-:muy converted M operation)
to intercom gset—Lkienl for office. home or factorv!

BRAND with_orizlnal _schematlc. 54.44

Ham Special! Famous BC-645
: XMITTER-RECEIVER

With MANUAL for

Easy Conversion
to CITIZENS' BAND!

P Makes wonderful mobile ri
for 420-500

Me. Easy to
eonvert for phone or CW 2-
way communication. This
swell rig originally

over $1000. ours for practically a song!

get it all, in ornumnl factory €arton, BRAND NEW.

complete with 17 tubes, less power supnly. Con-

verslon Instructions Included. 9 50

Shpg. wt. 26 lbs. . »

PE-101C DYNAMOTOR(!or 30[;6-15, has 12-24V
or 8 attery

input {easy to convert ¥ 87.95

.%2.45

................... only
UHF ANTENNA ASSEMBLY, for BC-645.

MN26Y BENDIX DIRECTION FINDER

Uned. H.w ne\h ubes and dynnmotor SIB 95
--------- -----.

| BENDIX DIRECTION FINDER |

IMN—ZG-C. 12-tube remote control NnvizmiOnI
Dlrecnon Finder and communications receivet.
[] 150 to 1500 Ke in 3 bands, 28 V. DC input, 1

Ideal for commercinl navigntion on hoats and
lplnnea. Complete installntion comprises:

MN- 26 C Receiver, used, with

12 tu soo)
IMN zn-c With 12 Tubes, BRA
IMN-ZO -E Rotatnhle Loop. ., .

MN-52 Azimuth Control Box .

'rs IGIAPN 'I'ES'I' SET BRAN'D NEW, co
plete with nll €ables. .. ..o .. ...
JUST ARRIVED!
MODEL 0AO0.2 NAVAL RADIO TEST EQUIP-

MI'.NT F‘IH'JQUF‘NCY METER. 110 V B0 cycles
AC. to 127 Mc. Mfd by LIEBEL-FLAR-
S]IE!M CD. BRAND NEW, Export ;’ncked

44.50

TS51/APG-4 TEST SET, 13-26 volts DC. In-
cluding all cables, complete with operating mnn-
usl. BRAND NEW in original packing. .$49.50

BC-906 FREQ.
METER—SPECIAL!

Cavity type. 145 to 236
Mec. BRAND NEW in
original factory packing,
complete with antenna.
Manual included.

OUR LOW $8l88

PRICE ... ...
....... 5129 50

BC-221 FRE®. METER CASE

Aluminum Case for BC-221 or TS:1684 Froq 33 99
Metera, Shock Mounted. BRAND NEW. . |
BRAND NEW $8.45

i 50¢ loactmcklm:
TG-S-B TELEGRAPH SET

BC-221 FREQ. METER, .. . ...

Candid
Griginal 1000 Ke Crystal for 221 .

Made for US, Signal Corps. A dandy llule m‘ld Fe t
for 2-way fummun lention, Sr.urdy moh] contnl 634"
494"x4*, with hinred covers. eompiete With lelem’nlﬂl
key and headset. BRAND NEW. n cnrrylm! ense Sg
with shoulder strap
Used.  ex # L e T O e e .57.95
BRAND NEW SELSYNS
Operates  frem voIlR. 4(k) eyeleR. Ne\\ tested.
Comerulnn {1 TP AT b for 110 volts AC inclu
J1G1 Sels Control Transformer E;u:h $2. 95
&pu for Above. g
----------------
] DYNAMOTOR VALUES! ]
Excellent BRAND ]
Type Input Output Used NEW
B DA-19-A28v 11A 400V .400A $4.99  $6.95
gom-28 28v 224V .0TA 195 4.9 i
DM-32A 28V 1.1A 250V.05A  2.95 5395
I DM-33A 28V 5A  575Vv.16A
. 28V 7A  540V.25A  1.95 3. 95.
DM-34D 12V 2A 220V .080A 4.25  5.50
B om-37 25.5v9.2A 625V 2252 595  8.95 ||
gPM-40 14V 3.4A 172V .138A 1.75  3.45 I
DM-53A 28V 1.4A 220V .080A 3.95  5.95
0 OM-64A 12V 5.1A 275V .150A 795 11
PE-73C 28V 20A 1000V .350A 8.50 11.50 g
PE-86 2BV 1.25A 250V.050A 2.95  5.24
PE-103 6V 500V .160A -
(] 12V 500v.160A 19.50 34509
PE-186 28V 11A 400V .400A 6.95

2 VOLT BATTERY “PACKAGE"
1—2V. 20 Amp. Hr. Wil-
lard Storage Battery.$2.45
1—2V. 7 prong Synchro-
thous Plug-in Vibrator
1—Quart Bottle Electro-
lyte {for 2 cells). 1.45

ALL BRAND NEW! 34 99

Combinatien Price

Willard 6-Volt Midget Sioruge Battery
3 Amp. llour. BRAND NEW. 354" x 1. 13/16'x 234",
Uses Standnrd Electrolyte. .. .uau. ... y $2.22

1.49

February, 1957

te set of 10 Plugs
lov BC-645 o
CONTROL BOX for above. ...« .« orevnr..
SHOCK MOUNT for above
CONVERSI!)N BOOKLET

ASB-5 RECEIVER FOR 420 Mc BAND!

As featursd in 'CQ’" for October 1956.
Easlly converted. makes a marvelous
recciver for 420 Mec band. with RF
nmnlu\er' Supplicd complete with all
tul

DUR IO\\' PRICE .
ASB-S INDIC“TOR

SCR-522 2-METER RIG!

Terrlfic buy! VHF Transmitter-receiver, compiete
with alt components. 100-156 Mc. 4 channtls.
Xtal-controlled, Amplitude modulated voice. They're
going fast! Excetlent condition.

SCR-522 Transmitter-Receiver, complete

with all 18 tubes. special 833'33

COMBINATION . . . .
.%19.50

Receiver Only, with all tubes. .
Transmitter Only, with all tubes.$22.25

ARC-5/T7-23 TRANSMITTER

100-156 Mc. (nelu(lt-s 2.832A, 2-1625 Tubes.
Excel. Useq. . 314 95
BIAND NEW @8 b0 8 biswoioielt 51208 | Senons)lo 8 54 34 15

ARC-5 MARINE RECEIVER-TRANSMITTER

Navy Type Comm. Receiver 1.5 to 3 Mc BRAND
NEW with 6 tubes. ... ............. 516.95
Navy Type Comm. Trnnsmmer 2 3 Mc BRAND
NEW with 4 tubes and Xtal. ........... $12.45

--------—----"

I NAVY RECEIVER TYPE ARB

J Eour Band. 195 to 9050 ke. Low Freq.. Ship,
BEroadeast—40 to 80 meters. Includes tubesl
land dynamotor, for 24 volt operatnon Easily
converted for 110 V., 12 V, or 8 V. Schematic l
Ilncluded Excelient Condition. Overall: 84" x
x 1By Wt 30 Ihs. i
COMPLEYE WITH ALL TUBES.
ISpeciﬂL..“ ................. $2'|50I

AN/ARR-2
REGEL!WER

" low price?

$8.88

28 v

110 VOLT AC POW-
ER SUPPLY KIT for nbove.

LORAN APN-4

FINE QUALITY
NAVIGATIONAL
EQUIPMENT
Determine exact geographi¢ position of your boat or
piane! Complete, BRAND NEW installation consists
of: ID-8B/APN-4 Indicator; R-9B/APN-4 Receiver;
PE-206 Inverter: Set of Plugs; Viser for Indieator;
Operation manual: Brand New, Export s l 2

pneked. COMPLETE

SPECIAL fess tubes, new “ect™
WRITE FOR FREE CATALOG!

(demilitarized) . .. ... .. L]
Plense include 25% nnpos-l wi!h arder—Balance €.0.D.
MINIMUY ORDER $3.D All shipments F.0.8B. Ouf
Warchouse N.Y.C.

G

Indicator,

Radio Supply Co.

Dept. N-2

51 Vesey St., New York 7, N. Y., CO 7-4605
Branch: 5009 N. Neve Ave., Chicage 31, Il

www americanradiohistorvy com
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R24-ARC/5 NAVY TYPE
[(Similar to BC-944)

BROADCAST RECEIVER

l 520 10 1300 Kc. 6 tubes: 3—
J 125K7, 12SK7, 12a6. |-ms
For dynamotor ‘aperation.

Ly mnvormd to 110 or :!2
I . 2—IF stages. J-g

ing cond. Commele Wilh :\II

on,
e wew 1995 °

BC- 457 TRANSMITTER—4 5.3 Mec. complete s] 88
with a.
BC-‘SB TRANS
all tubes and Crystal
BRAND NEW . ......c:0ivcaamumins J

l BC-459 TRANSMITTER—T7-9.1 Mc. complete with all
tubes and crystal.
BRAXD NEW ]

. BC-696 TRANSMIT‘I’ER—S LO 4 MC BRAND 88 88

.

tu
tnal sealod Car

ubcs and crysml BRAND NEW
ITTE

5.3 to 7 M¢. Complete with

NEW gomplete with all tubes & Crystal.

! SCR-274 COMMAND EQUIPMENT
I ALL COMPLETE WITH TUBES Excellent Brand
] Type Deseription Used Used NEW
BO-453 Recelver 190-550 l\C 59 95 $11.95 §14.95
I BC-454 Receiver 3-6 Me. . 8.29 11.95
BC-455 Receiver 6-9 Mec. 5.25 7.95 985
i BC-456 Modulator . D223 275 328
HC-450 3-Receiver Control Box 1.49  1.85
I BC-451 Transmitter Control Blox 1.25  1.49
BC-696 Xmitr 3-4-Mc (like new) 6.95 8.88
]
g 110 VOLT AC POWER SUPPLY KIT
For All 274-N and ARC-5 Receivers
l Can be assembled quickly and easily, on pre-
drilled chaseis. Plugs into the rear uf any modei
l 274-N receiver and delivers 24 volts
ns well us “13’" voltage. Complete kit 57 95
l of parts with metal ense, instructions.
l SPLINED TUNING KNOB for 274-N RECEIVERS.
Fits BC-453, BC-454 and others. 49c
l Only

BC1206-C BEACON RECEIVER

195 to 420 K¢, made by
Setchel-Carison. Works on 24- ""
28 wvolts DC. 135 Kc.
Complete with 5 tubes.

4" x 4" x 6". Wt. 4

1bs. BRAND NEW. . $8|88
Brand New. less tubes. . $5.
USED, with tubes. ..

USED. less tubes

BRAND NEW SPECIAL PURPOSE TUBES
In Original tndividual Paﬂ(inq
JAN CRP.230A MAGNETRON. Raytheon. .$3.45

Tvne Lots of 12 Lol.s of 100
GI6W $5.15 $41.00
1625 1.25 13.50
852° 0 233 33.50
237248 0 + 3.95 29.50
NEW! Cufhode Ray Tubes NEW'
BCPH ' 70y by byt $ .88 :
3FPT el i b mmlen 88
SBPANSEE Ak Sk 2.22

BUBBLE SEXTANT

Made for U.S. Armed Forces,
by AGFA ANSCO. Actually
worth 3180 or more! Has
illuminated averaging disc
for nighttime use. Complete
with carrying case.

Only. ... ....... sglgs

DYNAMIC HANDMIKE, with “"Press-to- lﬂlk Swl!c.h
cord and plug—BRAND NEW. only. & £2.9

DYNAMIC HEADPHONES, 800-0hm |mped.mce “I(h

e cushions, cord and nlmne MHug.
BR AND \l W, R0 C G e 8 B st o $2.95
SOUND POWER Headphono wlith s3 95
Dynamlc Mike, BRAND NEW. ......... u]

HI-FI DYNAMIC HEADSET with Cushions

Freq, Range: 40-14000 CPsS. No Dlstortion.
BIRAND) NIEW wea s - $6 w02 bidio ok oul /= 96meE v'n 55-95
r--------------1
MICROPHON ES Excellent BRAND .
Model Description Used NE
T-17 Carbon Hand Mike. . .$5.45 $7. 95 I
T-30 Carbon Thront Mike... .33
fr-as Navy Lip Mike. ..... T ,9 ]
RS-38 Navy Type ..... viena 2.45 4.95
124 Carbon Mike . - 3.95
T5-9 Mandeet” 3 e S pma =y o ae =% 4.95 i
HEADPHONES  ,ccicn smavo g
Model Description Used
HS-23 Iligh Impedanee . .$2.25 54 35 I
HS-33 Low Impedance 1.99 4.65
HS-30 Low ]mp (featherwt.) . 1.49 2.25
H-16/y High Imp. (2 units) . 2.75 7.95
I €D.307A Cords. with PL55 plug I
o and JK26 Jack . 99 =

BC-442 ANTENNA RELAY /seul]

Wonderful Value! Consists of 34 amp
2" RF Ammeter (antenna currum in-
dicator. 0-10 scale, Transmitier-Re-
ceiver Switching relay. in aluminum
case with associnted compo- 32 24
BRAND NEW....... .

nents.
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FINEST TUBES FOR SIGHT AND SOUND!

on o, Buy
RAD-TEL!

au.e‘ CAR & TV
2 Tubes

u
Mail Order Co.

RAD-TEL Tubes Are Brand New Direct from Tube Faciory
o Same Day Service ® Full Year Guarantee # Individually Boxed
Type Price Type Prica Tvpe Price Type Price
oAz .74 6AMS .TH 6LN7GT .59 12KS .65
0B2 E1 BAN4 .85 6547 .53 1247 .49
el T2 EANE .78  ERSR7GT .45 12K8 .59
D3 T GADS .20  BES7GT .75 12Le .51
DTSN G5 | BAGT T | BT4 .99  12Q7 .59
La5 -u-g niwr. 1.45 E‘:’rﬂ ;g ::g:f"’ -gg
1ATGT 61 ©ASE AR ] . .
1A8S .54 BAT6 A1 Bus .57 :ggg;m .:3
1AK2 .62  G#ATS 35 Uy .48 .
18367 73 | GAuscT G| ui ] R 333
s ] RALG .3 . -
a AN k vA .86 125)7M .67
EHSGH e B 61 Ewaer a7 125K76T .63
1HS 39 &GaAUE B3
iLe 46  BAVE an SWeGT .57 12SL7GT .87
1LAG 59 | BAWE B3 Bxd .37 12SN7GT .59
iLas 169 | GAKAGT 65 SXSGT -37 207 Eod
1B ‘69 | RAXT g4 | 8XE o3| BER Y 5R
iLCs 59 ©B4 .54 EYE 8\ e 63
ILES 79 #BAG .am TA4 L ek k38
iLos -59  BBA7 57 G ‘69 1axa 69
ILEZ .59 &HCS 55 ° 9
ILGG €8 GACT g3  TAT .69 14AS 59
- 1 b TAR .68 14AF7 .59
LH .69 a5 TADT t1 14B6 &
1LNS 59  &EOS 55 79 dt]
TAFT .53 14B8 .63
LHSET 67 &HDE as TRFT o9 | 14C% 79
LSET .57 GBES s Fo0 €3 13&3 44
LO5GT .58 GBF& AT auT ‘sl 13E6 ‘78
1RE 62 | ERged 1.35  +ga 48 14E7 .88
154 | e 32 7Ba 69 14F7 .65
iTa ‘58 6BKS wo L4 .59 14F3§ .69
; TLT .59 14M7 .59
iTs .59 6BK7 B ope .89 14N7 .84
1ua .57 6BL7GT Bl o7 .53 14R7 79
1us 150 | EEd BT | Fr 79 1as7 a9
v 43 &EN6 T4 9 M
. ) 7rA 79 14W7 .49
138 .82 &Bg/Cu 1.25 Tgor 89 14X7 69
= 96 BEQGET o0 Ty ‘'s8  1aYa ‘39
ﬂix 1.‘2;8 ::a: ;g TIT .79 19AU4 76
. ! KT .6 G .
Ina .45  REBEH o 7 .53 iggss : gg
I8 85 EBYS 4 q
gt . g -34 [ TAT 66 1978 69
.42  EBEG 5% THRT .89 19Vs8 79
JaUE .46  BEIXT A0 FET .79 2aa .39
:m\:E 41  &C4A A0 wxa 54 25AVSGT 83
3uce 52 ece R 5 2icas 32
IRTH 55 | Bcas G p13aa 160 25CDe 1iaa
IBVE .55  BCEE SE pFan .54  25CUS 1.01
ggﬁl: .23 E?E 1;; LZABGT 61 25D06 .06
. : 12005 .50 2SL6GT .
;E:g g% 2:—;? A4 IFACE A9 26W3GT g;
. G0 EFADA .51 2g57sx .6
LFa .69  6CLS .TH  12AE6 43 2576 ,4;
3Qa4 .59 | 6CR6 5l 12aF8 49 2§ 45
S84 .58 | ECM7 HE | 1ZAHT7 .86 27 .39
3va 58 ELCS6 Ep 1zAle .46 35BS 52
TEE? =25 gggs 1,08 12:{.,% 5; ascs .51
: 1 5E 13 3SLEGT .
ARET 9% GDE6 54 1ZAT6 41 3I5Wa 45.'}
SamMS .75 | EDG6GT 5l  12AT7 .72 35Y4 .54
=aANE 78 &DQ6 1.03  12AUG 46 3573 .59
5AQS 52 &OT6 49  1ZAUT 60 gza a7
ATS 78  ®ES AR 1ZAVE .39 3528GT ‘a7
SBK7A 82 &FSGT g 1zavy .73 36 .39
SHAB 79 HF6 B& | 12aWe 67 as ‘S5
SCCH .76 GF8 a8  12aX4 67 asz3 54
R Gijmer Rl mn o
an . .69
:;: ;? s}a ] }g;ir '23 50BS .52
A7 a3 . (11033 .51
5UAG 55 HHEGT 45 1IRAG 49 s50L6GT .61
T %8 s 23 13R0s as | Soxe 5o
t ¥ . 50Y .
5va F1 | GLE u: 1ZBE& .51 gg _29
R miw G ojme 33
5 + 7 .58
5Y3GT 37 | B 5% 12EKS 70 2a 50
5va - AR 1FELE 49  FoL? .97
. B1 BETM TH 1ZEO6GT 9% 71A 52
g9 dmn dmm omn d
6aCTM 86 GIATGT sz 13CS -S€ 78 ar
6AFG 90 | 63DTGT A1 13CEm -34 .69
GAGS .56  ESFSGT a8 :zEni gf 8a/62a a6
BAGTM 99  #iGTGTY A1 35Eue 89 f7y 1.89
BANA .67 HESHTGT A% 13DQe 103 117p7 N
#ais .65  GEI7GT 50 12F8 63 11723 1'23
2:{5 .95 65K7GT 5% 12H6 56 807 1.39
s .42 | 6SL7GT & 1248 42 866A 1.39
:Ad-Tﬁ.;_lh ';ehtllld'touo st;li‘ght
rom e oulder—i |..|r rices
NO GADGETS! NO GIMMICKS! &' coveeriing oo
You Receive!
I
WIRE KIT
\ 6 PM SPEAKER 3 l: lsl i"t?h' 'S(racnded. solid—=hook-up
. . wire, plestic. ete. Covered a ieaned
| rf;::rl"b‘:; :lh:::r:::e;:- and some tinned. AM un:b’:e'lgrf:thcs.
er for TV or as rdar tar l |b 50
speaker, . ¢ 5 |b s
2 |bs. 15¢ S .
9 9 PACKAGE OF 100 ASSORTED
| RADIO TUBES S" 89
®

EXPORT INQUIRIES INVITED

Altaow for paostage and
C.0.D. charges.
maney  re-
Subject  to

Write Depf. RN-2
for FREE Catfalog
of Paris

gror sale.

15 COIT ST, IRVINGTOM 11, M. J.
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being offered by the electronic tube division of Westing-
house.

The booklet presents more than 450 of the company’s
receiving tubes representing more than 95 per-cent of the
tubes involved in radio and television servicing. Features
incorporated in the booklet are: large. clear tube socket
diagrams on the same page as the associated data; bold
tube type numbers for quick location; and open style data
for easy readability.

Priced at 35 cents a copy. the booklet (RU-020A) can
be ordered from Dept. T-286 of the division at Route 17,
Elmira, N. Y.

ENGINEERING DATA SHEETS

International Instruments Incorporated, P, O. Box 2954,
New Haven 13, Conn., has issued two new engineering data
sheets of interest to designers and industrial product en-
gineers,

One sheet describes the firm’'s Model 104 line of 1” round
flush-mounting panel meters. Details are given on both
electrical and mechanical specifications along with a tabu-
lation of the ranges and types in which the line is being
offered. The second sheet covers the Series L7000 lever
and the Series SRL7000 spring-return lever switches. Full
details are provided on both of these subminiature com-
ponents.

Either or both of these data sheets are available on re-
quest to the manufacturer.

SEMICONDUCTOR CONVERTERS

Power Sources, Inc., 8 Schouler Court, Arlington 74,
Mass., has just issued a four-page brochure describing its
newly developed d.c.-to-d.c. converters using semiconduc-
tor devices to replace the usual vibrator or dynamotor
conversion.

The text included with Catalogue 56P is directed to the
designer of mobile systems including missiles, beacons, air-
borne systems, and other items where severe operating
conditions place a premium on efficient, rugged, and re-
liable operation.

The brochure is extensively illustrated and includes use-
ful tables and circuit information. Write M. Comins in
care of the company for a copy.

ACCESSORIES AND COMPONENTS

The Component Parts Sales Dept. of the Allen B. Du
Mont Laboratories’ Technical Products Division has issued
a compilation of its complete line of accessories for elec-
tronic test equipment and components for electronic cir-
cuitry.

More than 200 items associated with CR oscillographs,
oscillograph record cameras, and other electronic test
equipment are described in the 20-page catalogue. Among
these accessories are Knobs, test probes, magnetic shields,
viewing hoods, photographic developing equipment, CR
tube and multiplier phototube base clamps, base sockets
and connectors, movable tables, and rack mounting adapt-
ers, etc.

Requests for this catalogue, titled “Du Mont Catalog of
Components and Accessories,” must be made on company
letterhead and be addressed to the department.

GUIDE TO INDUSTRIAL TV

Graybar Electric Company, Inc., 420 Lexington Ave.,
New York 17, N. Y., has issued a new 64-page booklet en-
titled “Graybar Guide to ITV—with Equipment Selector”
of interest to industrialists.

The publication describes not only a wide selection of
video, audio, lighting, transmission, and distribution equip-
ment for industrial television systems but also contains a
15-page guide to the types and uses of such equipment and
accessories, procedures for the servicing and maintenance
of such gear, as well as several pages of engineering data
permitting approximate layouts and system costs to be
determined. )

Equipment manufactured by Diamond Power, Ampli-
Vision, Altec Lansing, and Benjamin Lighting is covered,
among others. Write the distributor for full details and
a copy of this guide.

RADIO & TELEVISION NEWS

www americanradiohistorv com
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j=EZS
2 Technical

j= =Books

-~ R ——

"CIRCUIT THEORY AND DESIGN"
by John L. Stewart. Published by Joh#n
Wiley & Soms. Inc., New York. 474
pages. Price $9.50.

This work applies modern network
theory and pole-zero design methods to
the understanding of vacuum tubes
and feedback systems. In doing so it
asscmbles a great deal of information
which has previously been scattered
throughout the literature in relatively
incomplete form. Extensive circuit an-
alysis and network synthesis are in-
cluded along with examples of prac-
tical system design.

In order to understand the author’'s
presentation, a background in calculus
and differential equations is required.
The book is written at the level of the
senior undergraduate or graduate en-
gineering student.

* *

"PICTURE BOOK OF TV TROUBLES"
by Rider Staff. Published by John F.
Rider Publisher, Inc., New York. 49
pages. Price $1.50. Paper bound. (Vol.

7. Sound Circuits & L-V Power Sup-
plics)

This is the seventh in this publish-
er's current series dealing with circuit
faults as reflected in the picture tube
and on the scope screen. This particu-
lar volume deals with the low voltage
circuits of the TV set, faults in a Fos-
ter-Seeley FM discriminator, sound i.f.
amplifier troubles, ratio detector mal-
function, and faults in gated-beam FM
detectors.

As with the previous volumes. scope
patterns and picture tube photos are
used extensively to illustrate the ef-
fects of the troubles.

*» * *

"TEACHING TYPEWRITING
THROUGH TELEVISION" by William
R, Pasewark. Published by Michigan
State University, East Lansing, Mich.
53 pages. Price $1.50. Paper bound.

In an experimental test, with rigid
scientific controls, the author demon-
strates the relative effectiveness of
television typing instruction and con-
ventional instruction. Results show
that superior speed and at least equal
accuracy are achieved by television
students compared with students in
the conventional classroom.

* * *

“RADIO VALVE DATA" compiled by
the “Wireless World” staff. Published
by Iliffe & Sons, Ltd., London. Avail-
able from British Ruadio Electronics,
Ltd., 1833 Jefferson Place, N.W_, Wash-

ington 6, D. C. 126 pages. Price $1.50
postpaid. Paper bound. Fifth Edition.

This handy reference book will be of
interest to engineers and service tech-
nicians who have occasion to work on
electronic gear using British tubes.
The book gives in tabular form the
characteristics and base connections
of approximately 2500 British and
American receiving tubes, over 300 CR
tubes, and 37 transistors. There is also
a section devoted to voltage stabilizers.

A complete index and a table of
British-American equivalents are pro-
vided.

* * *

"RADIO" by J. D. Tucker & D. F. Wil-
kinson. Published by The English Uni-
versities Press, Ltd.. London E.C. 1.
244 pages. Price 12/6. Vol. 3.

This is the third in the publisher’s
series of training manuals prepared
for the instruction of would-be radio
engineers in England. Coverage of the
subject is based on the material in-
cluded in local licensing examinations.

This volume covers aperiodic ampli-
fiers, r.f. power amplifiers, v.h.f. and
u.h.f. amplifiers, oscillators, modula-
tion. radio transmitters, antennas and
transmission lines, transmission of
electromagnetic waves, receivers,
measureinents, power supplies. direc-
tion finding, and the principles of pic-
ture transmission.

Although the treatment is mathe-
matical and the terminology British,
many radio students in this country

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 Eemm e
TELEVISION TRAINING including Radio, UHF and Color TV.
No Radio background or previous experience needed. Persona!
guidance by Coyne Staff. Practical Job Guides to show you how to
do actua! servicing jobs —moke money early in course. Free Life-
time Employment Service to Graduates.

- 8. W. COOKE, Jr.,
k President
ELECTRICAL SCcHODOL 7

ATECHNICAL TRADE INSTITUTE OPERATED

NOT FOR PROFIT

$00 S. Paulina Street, Chicago 12, Dept. 27-HT5

February, 1957

and full details,
including easy
Payment Plan. No
obligation, no
salesman will call.

| COYNE Television
| Home Training Division

| 500 S. Paulina St., Chicago 12, IIl.

| Dept. 27-1I'T'5

| Send Free Book and details on how I can get
| Coyne Quality Television Home Training at
| low cost and easy terms.

i Name
L | Address.
Cone—the Inatitution behind thix train- |
g . . . the laroest, oldest, best equipped I .
residentialschoolof itskind. Founded 1899. ! Ciry State

www.americanradiohistorv.com
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THE SCOOP OF THE YEAR!!! SAVE 75%

on KAY ELECTRIC TEST EQUIPMENT

KAY MODEL RF-P MARKA-SWEEP

Wide sweeD, swlitchable. with crystal markers for align-
ing TV tuners, receivers. All 12 VHF channels. 8795.00

;:Lclal Price == s l 95-00

KAY MODEL MEGA-PIX
Output signal frequencies: TV RF pleture and sound
frequencies. Maximum Picture and sound carrier output:
250 MV across 72 ohms. All 12 \?}{F channels. 3495.00

value, 5.00

Special price S aiaa [ es,

THIS FQINPMINT WAS
SPECIALLY PURCHASED AT
AUCTION FROM RAYTHEON

IN CHICAGO AND
CAPFHART IN FORT WAYME,

KAY MODEL MEGA-SWEEP, CALIBRATED

Displays band-pass. single dial tuning from 30 KC to

g4 5%5 liial indication of approximate output freq.
valu

Specizl price 125'00
Above EQulment Used, in good eondmon

COLOR TV CHASSIS
Here’s a tremendous deal for you experimentera! Color
TV chassis mfg by Scott, using many genuine RCA
n.rts These are brand new and about 735% complete.
at least $150.00 in replacement parts alonef
Whlle l.hﬁ' last you Ret can type condensers. H.V. con-
densers, H V', transi., yoke. power tranaf.., output transf.,

controls, I F, ‘s, sasl

etc. (o tubes)

condensers,

colls. resistors.
i All for

4.5 MC GENERATOR
Used to align sound I.F.'w These
wonderful condition,
hart.
Of irvawwaains

TV CHASSIS
Mfg. by American Television, 21" serles string chassis,
compiciely wired. less tubes and Yoke. Buy them for
replacement parts: fivback. tumer. 2eseleniums. condens-
resistors, controls, ete., All brand new, (deal for
latest type circuits,

Specisl Price 315.95 ea.

Schematics are not -vnllsbla for these chassis. noOwevers
with some knowledge of T hese can put in operae
tion. These roquire tubes, yoke and alignment.

ers,
experimenting on

SAVE 750, ON KAY ELECTRIC TEST EQUIPMENT
THIS EQUIPMENT WAS SPECIALLY PURCHASED AT
AUCTION FROM RAYTHEON AND CAPEHART

ELECTROLYTIC BARGAINS
Cardboard lmul-led. with wire leads.

Mfd, Volts 3 per 10
80-3i 195 $.an $4.95
20 asg am aan
S0 5 34 FR1
12 473 xa 248

Sq FEL 30 ER L]
385 Pkl 308

20-100 450.35 A 4.5
Al “ED {51

4 200 L] 145

SPECIAL SMALL PARTS BAG
Over 5800 uuble racllo and TV parts. This ls not a sur-
o junk i _Many parts have been

remwed from new h and many are

brand new. By istors, knobs, mock-

ets, switches, etc. SS 95

A terrific value for ORI¥. .. .. saucs » per asst,
DOO ] CIAL

500 MMFD 20KV. ...:.-.....- 49¢ ca, 10 for $3.93

500 MMFD 10KV. ........... 29¢ ea, 10 for $1.95

TWIST I.DEE EDNI:IEH!-E“ EZPECIALS
492020 MEDG 1 49¢ ea. 10 for $3.95
60 MFD @ 450V, 40-20 ‘MFb'@350v

60¢ ea. 10 for $4.95

MIDGET IF

455 KC Broadell! band IF. ‘Vs' 39, X 2" h
input or outbut,......... D¢ Pet pair

ASSORTMENTS
100 asst. tubular and dl eceramic

std. values. Stk. 2101, .$2.9% per asst,
l\' ’ASS- 50 asst, ¢ Lulular I}' l.'\.lll cc'“ﬂel'llel'l-
Wide range of ln"l va?l:’:. i te«; fresh.
Stk. 2102 554 fs Somitod Gl & B b $2.95 per asst.
MICAS. 50 asst. std. value mica memers Wide ranl'
of sizes. Sth, 2103 :icwus:ccaiiis per asst.
RE$1STORS, mnt tmported
resistors. Stk = 4y gma N $1.00 per asst.
z::l:}ons 100 ln':po‘larbloncvz. t, 2 watt std. Amer-

ET. e, .
Stk. 2108 g wpap donrie st - a A R $2.93 per asst.
WIHE-WOU'ND iiSlgiuigv .’-0 am 5. 10, 20. 25, 50W
in wide range of yiluem. =1 $4.95 per asst.
TERMINAL STRIPS. wd lut. Wlde rlnx'e of sizes and
shaPes from 1 lug to B 1 Stk . .$1.95 per asst.
BATHTUR coun:usns. 25 un.. Gren for building
hi-fi amps, & ham 4 S %108, . .9$2.95 per asst,

igh. Used for
ﬂ for $2.93

CIIAM 1cs.
. all

CONNECTORS. 100 aswl. 5 1nd smafl con-
nectors, St =110. .. ccusssczsis $2.95 per asst,
TUBE socx:'rs. octal, ete

30 ust 7 pin. 8 pin.

Stk. =115 L pS:l 9S per asst.
TWiIST I..OCK COND m Ba8L, twtn locks, Seil one and
get your Investment back! Stk, x114..%$2.95 per asst.
NOOKUP WIRE 500 ﬂ-_ln various slzes and colors.
Stk. ) ] $2.93 per asst.
TQGGLE SWITCHES. 111 &ss
saver for the bujjare, Stk, 3113
KNOBS. 50 aAn e |:--J-D--\I| v h-\JL
Stk. 11l

«th great money
. . $2.98 per asst.

. .91.95 per asst.

CORPORATED

=2
Ro
=
2

ECTRONICS 53352 W. DIVERSEY

Termi: F.O.B, Chicago, 111 Cash

with order or 25% deposit on
ILL. €.0,0, ordera. Al merchandise
subject to prior saje. Prices sub-
Jject to change without notice.

CHICAGO,
Phone BE 7-1660

COLLEINS TRANSCEIVER—Model MBF. 115 V.

AC.-DC. 14 x 7 x 8, 25 lbs. JUST ARRIVED.
Not checked, fair condition. 25
tubes, ASIS.........0c.000n . ]

COMMUNICATIONS RECEIVER—Type RBL-5—
M{d by National for US Navy and Merchant
Marine~—=Frequency 15-600KC in 6 bands. Per-
fect for hams. distress band listeners. ships.
etc.—Works from 115 volt 60 cycle. Gov't
c:in.(KverﬁSGOOTBrmg"nYev&xv&vith Tech man-
u; erfect gift for io
Ham) .p ¢ 359195

CAPACITY RESISTANCE BRIDGE
Capacity Range 10 Mmfd-100 M{id.
Resistance Kange 1 Ohm—10 Meg.
Sloping Front Panel, Eye Tube and meter in-

dicator. 12 x 10 x 10; 12 lbs. 322 50
L]

Used. but OK. ceoevnvonnnn

VTVM—6 Resistance Ranges, AC Volts. DC Volts,
DC Mils. Mfrd. for USN. A lab. instrument for
less than the price of a kit. 4 95
Checked out. reovovosean L]

ARC-S TRANSMITTERS

3+4 Mc. Exc. cond. w/tubes.........$5.98

5.3-T Mc. Exc. cond. w/tubes....,.. 3.89
ARC.S RECEIVER

3-6 Mc. Autotune Head w/tubeés......$6.95
FRA—Frequency Shift Receiver Cofi-

verter. RCA. Good Condition.... 359195
DYNAMOTOR—6 VDC Input: 425 VDC 878

MA. Output. 312"

D. x 7" L. Eicor. $2

$12.95, 2 fOre s aossonsvovnsrnons
RECEIVER—3 Band RCA RADIOMARINE 240-
205Ke. lnput 115 V. 60 cy. Part of DAE

Direction Finding Equlpt.

Exe. Cond.. + ... 39!95

1% MIRROR SCALE—O0-1 Mil. 412% Sq. Meter.
Roller Smith Wht. Dial.

New ....e.:00080 000000000000 .

807W/5933 Ruggedlzed 807. Reg. Net $12.50
Special $1.59 ea. Dozen.......... 15.00

DUMONT—224A Scope. Good Cond.. ...$79.95

OB2 Min. VR Tube 69¢—Dozen. .. ..vu. .
3A5 (Radio Control tubé)—3 for.s.ee..
Telephone Dial Mechanism. ........
3% Rd. 100 Mil, Meter. Dejur.
2. Mfd. 600 V. B'tub S.T.—3 for, .
MS-53 Antenna Rods—Bundle of 10
Noval Sockets (9 Pr.) Lo-Loss—Doze
Resistor Bds. 127, Mt. 40 Res.—4 for.
Meter 110" Sq. 200 ufa. DeJur,....
Modul. \torm 20 Watts Cased—Closeout. . 1.00

Rex Radio Supply

88 Cortlandt Street, New York 7, N. Y.
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BUY DIRECT FROM FACTORY

VTUM-VOM KiT

NO AC source
required

Has long battery
life because
of Transistors

PRECISION
Lab & Service Instruments in 1

Combines a transistorized VITVM with a precision
VOM (Voltmeter-Ohmmeter-Milllammeter) giv-
ing you: (1) additlonal vital functions . .. (2)
instantaneous checking of VTVM re: dlngs ‘.
(3) eliminates doubtful results often obtained with
a VTVM.

C ly self. talned. No AC power required;
no vacuum tubes to go bad. Turn of switch con-
verts VO, Double checks readings (VOM
against the VIVM). Over $60 in preclslon parts
jn kit. such as 1% Resistors, Shurts, Microam-
meter. étc. Anyone can assemble in a few bours.
Only $10 gets you started; balance in easy pay-
ments. Rush order direct to factory:—

TRANSVISION, INC. o NEW ROCHELLE, N. Y*

£49 assembled

Only

gets
you
started

70

.,
Transvision. Inc., New Rochelle, N. Y. RN-2
Enclosed find §........ . please send........Tran-
sistorized VTVM-VOM kits.

Address . .... 000000000000AE0EO0EE Creeisistianane .
Clty cocviecvonianrans cion.Zone. ... State.ooiias

www.americanradiohistorv.com

will find this a worthwhile addition to
their reference shelves.
t 3 * *

"SERVICING TV AFC SYSTEMS" by
John Russell, Jr. Published by John F.
Rider Publisher, Inc., New York. 113
pages. Price $2.70. Paper bound.

This book is written to help tech-
nicians locate and correct circuit faults
involving the a.f.c. sections of tele-
vision receivers.

The theory, waveforms, components,
and common faults and their diagno-
sis are all covered in this handy vol-
ume. The presentation is clear and
concise with the text material further
enhanced by the use of 75 illustrations.

& & &

"THE RADIO-ELECTRONIC MAS-
TER'" compiled and published by United
Catalog Publishers, Inc., 106 Lafayette
St., New York 13, N. Y. 1546 pages.
$2.95. 21st Edition.

Once again this publication lives up
to its industry reputation as the “Mas-
ter” handbook of radio and electronic
components. In addition to expanded
coverage in almost every category,
this newest edition provides a new and
valuable section which lists the com-
plete corporate name and main and
branch office addresses of the manu-
facturers whose products are included
in the catalogue. The thumb indexing
of sections is another valuable time
saver for the user.

Distribution of this book is being
handled by local parts jobbers.

*® * *

"REFERENCE DATA FOR RADIO EN-
GINEERS" compiled and published by
International Telephone and Tele-
graph Corporation, New York. 1121
pages. Price $6.00. Fourth Edition.

So much has happened in the elec-
tronics field since the Third Edition of
this valuable reference manual made
its appearance in 1949 that there was
a real need for this improved and ex-
panded edition.

Not only has the basic material of
the earlier edition been brought up to
date but new material has been added
on the network design of filters, mag-
netic amplifiers, feedback control sys-
tems, semiconductors and transistors,
scattering matrices, digital computers,
nuclear physics, information theory,
and probability and statistics.

A complete and cross-indexed listing
of the book’'s contents makes this one
of the easiest reference volumes for
the engineer to use.

* * *

"MAN OF HIGH FIDELITY: EDWIN
HOWARD ARMSTRONG" by Law-
rence Lessing. Published by J. B. Lip-
incott, Philadelphia. 315 pages. Price
$5.00.

This is an interesting and sympa-
thetic biography of Major Armstrong,
whom the radio industry recognizes as
one of its greatest inventors. He is
credited with the development of the
superheterodyne circuit and frequency
modulation broadcasting as well as
numerous other circuit improvements.

The biographer points out that Ma-

RADIO & TELEVISION NEWS
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We Have
OVER (000
USED
Tv SETS

At all Times

147 .....533.00 | 217 . ..11572.00 [ 4
167 .....540.00 | 24”7 ..... §99.00  / /
17 546,00 V.
.  When ordering TVs. stute whether /' QA2
inbic model or console ls desired ‘/;/
i #io prefzence on rake of i P 043
™~ ﬁ-lul;.,- :‘.B.Bl.t N&‘{?{é'o?" e 4 DAS
I A dnyt e 0B2

0c3
024
IATGT
IB3GT
33
IF8
(H4
IHSGT
1J66T
(L4
IL6
ILAG
ILCS
ILH4
ILNS
INSGT
154
1S5
T4
U4
IUS
Iv2

_ Ix2

\ 247

\L; 202t

FREE BONUS AN-
| TENNA GIVEN
WITH ANY TV SET
ORDER!!

FREE RCA
"CHEATER" CORD

in Our Huge \
Warehouse l
» {ING TVs el
Buy one ot more, of thete SOMKINE TU2 o "S0o5 |4
DRRING condition: f |
Your Choice—Console or Table Model
\ 107 ...x¢ $23.00 )19 ..... §58.00 /

00

Per
Hundred

WE WILL NOT BE UNDERSOLD

PROMPT SHIPMENT ON ALL ORDERS

DON'T PAY MORE FOR SET TESTED LONG
LIFE DEPENDABLE RADIO & TV TUBES e
BUY VIDEO INDIVIDUALLY BOXED o ALL
GUARANTEED FOR ONE YEAR OR YOUR

Some Standard Brand—Others With Famous YIDEO Brand

2X2
3A4
345
3ALS
3AU6
3BCS
36B6
304
305GT
354
3v4
4B21
4B91
5AMS8
5ANS
5AQ%
5ATS
S5AW4
5A24
5J6
5T4
5T8
5040
5u8
5V4G
SV6GT
5Y3
5Y4G
6AB4

6ACT
6AGS
6AF4
GAH4GT
6AKS
BALS
6AMS
6AN4
6N8
6AQS
6AQTGT
6ASS5
6ASIG
GATE
GAU4GT
6AUSGT
6AUG
6BUSGT
6AVE
BAX4GT
BAKSGT
6BA6
6BCS
6BC7
6BE6
6BF5
6BG6G
6BH6
6BJ6

6BK5
6BK1
6BLTGT
6BN6
6BQ6GT
6BQ7
6BYSG

| 6871
6C4

6CB6
6CD6G
6CF6
6GS6
6CUGGT

6NIGT
654
657G
6SAT
6SBTY
6SC1
6SFS
6SF7

MONEY BACK
6SG7 TF8
6SHT TNT
6SJTGT Q7
6SKIGT Y4
6SLIGT 124
6SNIGT 12A6
63Q7 12AHIGT
6557 124T6
6SV1 12AT7
6T8 124U6
6U4GT 12407
6UTG 124Y6
6U8 12AV1]
6V3 12AX4GT
6Y6GT 12AX1
6WAGT 12471
6W6GT 12B4
6X4 12BA6
6XSGT 12BE6
6X8 12BHT
6Y6G 12BY1
TAS 120U6
TAT 12SA7
1BS 125G7
1B1 125H1
105 125J1GT
7C6 128K1
161 12SN16T
TF1 125Q7

12¥Y6GT
12X4
14A7
14B6
1407
198G6G
1978
24A
25AV5GT
25BQ6GT
250D6G
25CU6
25L6GT
25WAGT
2576GT
35L6GT
35w4
35Y4
3523
3SXSGT
5045
50B5
50C%
S0L6GT
80
I1TINTGT
HITPIGT
11123

\

GIYEN WITH ANY TUBE ORDER OF
$7.00 OR MORE!!

SEND for our FREE
complete TUBE &
PARTS LIST and order
blank,

7

February, 1957

‘\ FREE POSTAGE

in U.S.A. and Territories on orders over $5.00, 25¢ handling
25%, deposit required on
C. O. Dis. Please send approximate postage or freight on Canadian and foreign orders.

charge on orders

IVEO

79 CLINTON PL. NEWARK. N. J

www.americanradiohistorv.com

under $5.00.

Subject to prior sale.

ELECTRIC
COMPANY

Phone
* HUmboldt 4.9848
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3 I‘_REE 31111 PRECISION ﬂ*:

¥

& _SCREWDRIVER SET witwevery oRoen

— — — W regardle; . o

ALL TUBES UNCONDITIONALLY GUARANTEED FOR 1 YEAR

take your pick BRAND PRETESTED TUBES—INDIVIDUALLY BOXED
any assorfment 0za €AUS SSHT | 12BAS
NEWTY | i (dET s L
PICTURE 1N [saxecr |amrer | 128v7
INSGT | 6aTe 5507 12547
TUBES 1oSaT | éamdar | geRy 12567
RCA and DUMONT 154 |smes [eve [i3ekr
Licensed 155 6BES §va 125L7CY
114 68G6G | EVEGT | 12Sn7GT
mariellLynAy 12T |eBMs  |ewear |iaser
T g jllsi sggcr €XSGT ::"
receivin Tybe T Prics
9 ioore sigms | 4 (ST |SGS | deen
12LP8 12.95 ave | 6BY5G 7¢C8 2528
120P8 10,00 sU4G 8z TE7 252667 |
14cP4 1528 | sv4c 6ca TFT 3588
150P4  16.95 sY3 6006 TF8 35¢S
u 160P4 18,50 eiB4  |ecosa |7n7 3s(eeT
166P8 1925 GACT 6F6 12ALS | 3swe
16KP4  17.00 8AGS GHeer [12aTr | 3svs
16RP4  $17.00 GAGT €5GY  [1zaUe | aszser
178 19.00 GAFS 66 17AU7
17GPS 21,00 SANS 6KEGT [12avVe | soBs
e ER | @ |8 |0 (o8
20€P4  24.00 8ASS 12AX4CT | 11723
21ALPAA  24.00 6ATE B5AT
‘21EP4  24.00 Free Postage on all prepaid continental
Picture tubes US.A. orders. so¢ hondling chorge on ol
f'9~3- P ASSAIC,N. J. orders under $5.00. 25% depasit on oll
On orders of less thon vio Roilwoy Express C.0.D. Subjeci to prior scle. I
AR Tm mr
DISCOUNT HOUSE
Pmclt 38000 Tha Lakper Bldg. Possaie, M. J.

POPULAR

FIRST COMPLETE

MARINE DIRECTORY

IN JANUARY

POPULAR BOATING!

The world’s first complete Marine Directory is yours as a big extra
bonus in the January Boat Show Issue of POPULAR BOATING, now
on sale.

If you now own a pleasure boat . . . or plan to buy one soon . . . here’s
your guide to all craft, equipment and accessories on the market. It
contains over 1000 illustrations . . . manufacturers’ names and prices
in full.

Be sure to buy vour copy of the Giant 300-page January issue of
POPULAR BOATING. Nowonsaleatyour favorite newsstand-—only $1.00.
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jor Armstrong’s “rugged individual-
ism” in the age of industrial giants
was both his strength and his weak-
ness. Some three years have elapsed
since Armstrong ended his life in New
York and the biographer feels that
time alone will restore the luster that
by rights belongs to Edwin Howard
Armstrong.
o o

"ANALYSIS OF BISTABLE MULTI-
VIBRATOR OPERATION" by P. A.
Neeteson. Published by Philips Tech-
nical Library, Eindhoven, Holland. 82
pages. Price $2.15 postage prepaid di-
rect from the publisher.

This is volume ten in this publish-
er’s series on tubes and covers the Ec-
cles-Jordan flip-flop circuit. The care-
ful and complete analysis of this
useful circuit will be of particular in-
terest to those working with electronic
computers and allied equipment. The
text material is divided into twelve
chapters with mathematical calcula-
tions of the various circuit constants
contained in five separate appendices.

& * &
"PICTORIAL MICROWAVE DIC-
TIONARY" by Victor J. Young & Mer-
edith W. Jones. Published by John F.
Rider Publisher, Inc., New York. 110
pages. Price $2.95.

This is a specialized volume for both
technical and lay persons interested in
microwave techniques. Like a diction-
ary, terms are listed alphabetically
and relatively concise definitions of
the words given in italics but unlike
usual dictionaries, explanations and
circuit diagrams are included to am-
plify the term being defined. —30—

‘ 1
"Presence'’ Equalizer
(Continned from page 42)

at 3000 cycles when the choke is
shunted by the 100 upfd. capacitor. If
another make of choke is used, the
value of C: may have to be changed
to produce the required resonant fre-
quency.

The location of the parts is not
critical, and any other convenient ar-
rangement can be used if desired, but
as is usual with high-impedance. low-
level devices, the leads should be kept
as short as possible. The equalizer
shown in the photographs was as-
sembled in a 2%"x4"x1%" ICA4 alu-
minum “Flexi-mount” case. The 24" x
314" x 1%" size case could also be used
without difficulty.

The insertion loss varies between 4.8
db and 10.5 db, depending upon the
amount of boost. The usual type of
equipment used in home high-fidelity
installations has enough spare gain to
compensate for this loss.

As the choke is subject to hum pick-
up from the magnetic fields of power
transformers and tape machine and
record player motors, the equalizer
should not be mounted permanently
until it has been determined that its
position in relation to such hum-pro-
ducing fields is correct for minimum

hum. 30—
RADIO & TELEVISION NEWS
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Component Checking
(Continued from page 66)

current allowed, and when the capaci-
tor has reached its nominal charged
voltage, it can then be removed from
the charging arrangement. Then, after
discharging the capacitor for the sake
of safety, the capacitor is ready for
installation in its intended circuit.
Discharge should preferably be ac-
complished through a fairly large re-
sistor. The common practice of short-
circuiting a fully charged capacitor |
results in a very high discharge cur- |
rent that may damage the capacitor. |

Sometimes a capacitor which has
been in stock a long time will deteri-
orate in the quantity of electrolyte
present, so the capacitance will fall
low in value, even after it has been |
adequately reformed.

If it is not convenient to build a
capacitance measuring arrangement
incorporating the polarizing supply, a ‘
fairly legitimate result can usually be
achieved by ensuring that the capaci- |
tor is correctly formed using the
polarizing jig of Fig. 8, then discharg- |
ing the capacitor and finally measur- l
ing it immediately with the aid of one |
of the conventional capacitance bridges |
without polarizing voltage.

If the electrolytic capacitor is rea-
sonably stable, a null will be obtained
which will not vary at a perceptible
rate. If the capacitor is not sufficiently
stable to be reliable in use, the null
may be observed to vary perceptibly
while the measurement is being taken.
If the capacitance varies at a rate
that can be noticed while making the
measurement, then the capacitor
should be discarded as insufficiently
stable for reliable operation.

The foregoing discussion has covered
the more common measurements nec-
essary on resistance, inductance, and
capacitance. Sometimes much more
precise methods of measurement are
necessary, especially where the equip-
ment is for some kind of standard
operation such as a precision oscilla-
tor. In this kind of application it is }
often necessary to make measurements,
not only as to the precise value at
room or ambient temperature. but to
determine the effect of temperature
on the component. To make such
measurements, only precision bridge
apparatus is satisfactory, and the
component should he measured under
carefully controlled conditions of tem-
perature and the measurements re-
peated at different temperatures, to
discover what temperature coeflicient
the component possesses. 50—

Fig. 8. Details for constructing a simple
jig for forming electrolytic capacitors
up to their working volltage. See article.

1 MEG.

CAPACITOR
UNDER TEST

VARIABLE

0.C. SUPPLY B

. - l

CRT 400 PROVES REAL MONEY- MAKER

Quickly Spots an¢ Corrects TV
Ficture' Tube Troubles Without
Femoving Tube From the Set

TESTS the picture tube for

Here’s wiat Joe Driscoll of TV Trouble
Shooters, St. Paul, Minnesota says: “It has
made mo»e money for us than any other
instrumerts, with the possible exception of tube
checkers. We make an additionz]l charg= each

cll the important factors
which determine the quality
cf the tube,

KESTORES emissian

time we use the instrument in the hom? to
check or correct picture tube ccnditions.

We have been able to convince ¢usitomers much

easier that their old tubes need redlacing

¢nd brightness.

REPAIRS inter-ele nent
shorts ond open sircuits.
Stops leckoge.

LIFE TEST checks gos content
cnd predicts remaining
utefurllfe of the picture tube.

GRID CUT-OFF reading
indicates the pictere quolity
customer con expect.

QUALITY DESIGN maokes it
eosy 10 use Prowides
cuick reading of o glonce.

and have enjoyed a nice profitable business
from the sale of new picture tubes without
leaving any doubt whatever in the customer's
mind that he needed a new tube”

This is typical of the experience o- thoasands
of servicemen using the CRT 400. It cuts
service-orerating costs...brings new prcfts ..
builds customer gcod- will .,
for ns;lf Also na}\iea m:)/ney on TV set trade-in
reconditicning. Has 41%-inch

plastic m=ter. Easily portable. NET $5495

.quickly pays

See Your Digributor todcy or Write for Bulletn No. 406 N

Makers of CRT, DYNA.QUIK, DYNA-SCAN and CAI/BRATOR

BaK MANUFACTURING C€O.
- Chicago 13, lllimois

3726 N. Southport Ave.

BEST SURPLUS VALUES

RT-34/APS-13
TRANSCEIVER

for 420 me usc. Less cubes
and dynamotor.

$3.50 each, 2 for $6.00.

T.-20—ARC-5
TRANSMITTER

Br'\ndonne: with all lubes and cali- SG 00

4-5.3 me.
brating cryvstal -
POWER TRANSFORMER: Priniary 110 vﬂc (so cy¢le Scer

onuary 700 ¢ t. @ 100 ma: 6.3 v

8.3 v B a: 5.0v @ 2a Only.. (-'lchsags
FILAMENT TRANSFORMER: Primary 110 vae 00 89¢
cyeles.  Secondary 6.3 v t a. Onlv . .cae

FREE! Scnd for our bulletins of hundreds of qn.\hty sure
plus items.

All items shippea FOB uur warchguse, On C.0.D.'s
include 258 with orde Ohio residents add
394 sales tax. Al lloml lub,ec! to prior sale.

KOPELOVE ELECTRONICS COMPANY

Dept. RN 257, 1919 East First Street. Darten 3, Ohio

February, 1957
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EASY TO L

It 15 easy t0 learn or inerease speec
with an Instructograph Code Teacher.

Affords the quickest and most prac-
tical method vet develoPed. For be-
Rinners or adwanced studenta. Avail-
able tapes from beginner's alprabet
to typical messages on all aubjects.
Bpeed rance 5 to 40 WPM. Always
ready—no

ENDORSED BY THOUSANDS!|

The InstructozTaph Code Teacher Iit-
€rally takes the place of an oDerditors
instructor and enablesa Aanyons to
learn and master code without fur-
ther aseistance. Thoueands ©Of successtul operstors Bave
-acquired the code' wlith the Ipstruccgapr Byslem.
Write today for convedlent rental and purchussc plAng,

INSTRUCTOGRAPH COMPANY

4711 SHERIDAN ROAD, CHICAGO 40, ILLINDIS
185
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ISOLATION TRANSFORMER BARGAIN
(110v.-110V.)

Fully shielded with line cord and receptlacle,

200
WATTS |,

.. $4.15

2 for 58-95

POWER TRANSFORMER BARGAIN
Primary 115 V. 80 cy. Sec. 425.0-425V
@ 200 ma., 6.3 V. @ 5 amp,
5 V. @ 4 amp. Standard mounhn;_’ = 3

POWER SUPPLY KIT

Transformer as described above Plus 1.
shielded & Hy, 200 MA choke and 2 o-l
condensers 10 MFD. 800 VDC

G.E. MIDGET POWER SUPPLY

115V, Go €Y. mput Dl ive
S 1

0 MA and 8.3
tered.

ers 135
Irnal for I eliminator for ports

amp. we" ﬁl 3
ables, pre-amps, p!: complele with rec- oa.

tifier ‘and line cord

OIL CONDENSER
4x4x4 MFD
600 vDC

.001 15,000 VDC
Ceramic Condenser
Lowrloss 2 for 990

WESTERN ELECTRIC
Stepping rnlu 44 steps,
6-12 Volt

115 Vv AC RELAY
118 V_ 80 Cyc Coil
DPDT, 10 Amp Contact
$1. 89 ea.; 3 for $4.685

DYNAMOTOR
400 volts @ 175 Mills

:‘:v:uﬂ size. ., 39-95

& VOLT
DYNAMOTOR
e $9.95

OIL CONDENSER
4 mfd. 300D VDC Cere
amic Ins,
(e R ]

2 for $7.7%

150 mae .
4" PM SPEAKER
BRAND __s‘-lg.._

DM-350 DYNAMOTOR BRAND NEW

12 Voit DC Input 625 V. @

223 wil. Output

s, $14.95

Write for quanfify prlces

Visit Qur Store for Unlisted Bargains

G. E. RELAY CONTROL

(tdeal for model Controll Etc.

Contains a nqml midget 8.0
MA). high |mpedunu

at less than

ohm, I’)ﬂly (trips
choke, bi

metal strip, neon pilot and many useful parts. The
sengitive relay -lan. u worth much more than the

total low
Price of
FRE|

$9.25

1D for

€ Mode! Contrvl mk with Purchase of 10.

SENSITIVE
PLUG-IN RELAY

OPDT 14.000 OHM COIL
Plugs Into Octal socket
$1.69 each

WESTON
0-1 MILL METER
270° SCALE 2" CASE

MODEL 3!.3:‘9. $4.95

12-14 VOLT
DYNAMOTOR
375 Volt at 130 Ma.

with Fliter ... s .

ANTENNA RELAY

12 Voit DC.. DPDYT Plus
extra $PST 10 amp con-

T 1 81439

POWER SUPPLY
HEAYY DUTY-—-HIGH VOLTAGE

Delivers 5,000 volts at S00 MA continuous duty.

input single phase 115/230 volis 60 cyc.
ang rectifier fils. mounted
ipped with blower motor,

in high volta 0 prim.

in cabinet wnt dolly ar{n“

Variacs

circuit breakers and other protective devices. HV

ang Filament transformer,

time wmeter. HY

USN Surplus. Priced at

ail fiters and chokes.
with 4 GL451 Rectifier tubes.

metered plus _running
Complete

$295.00

WESTON MODEL 2799
PORTABLE INSULATION
TESTER
0-50.000 Megohms
Camplete with 1LH4
Tube
in Wood Carrying Case
Reg. $75.00. Our Price
Only $18.50 ea.

PANEL METERS
* METERS
lsg o-:so Mler?-.s :

nwn

u-_lx:n-giu: Kb
ul]:-\.'llias BoB

LR AR

OIL CONDENSER BARGAINS

1 mfd 600 VOCS .
Z mid 600 VDC .4
& mid 600 vdc.
H mfd 600 vde,

16t mfd 600 vde.
1 mid 1000 vdc.
 mid 1000 vdc

5
4 mfd 1000 vdz, 1.38

"
e

8 mid 1000 vdc.

sk
NN Nt My
ndyebine il
SNANRONON

2 mfd 10KV DC.

BIG BARGAINS IN LITTLE TYPE

Kit of 25 WIRE WOUN

1 amp. MERCURY Sw

RES, 5 to 50 watt.$1.95
Kit of 10 ﬂuusmrrmc MICA 1.00

ea..; 2 ‘for 1.00

H
S00 MMF CEIAMIC c NDENSEIS 10 ter _.SO

15 MEG 19%

METER MUL'NPI.!II
1 MFD 400VDC OFL CON e

4
. .10 for .95

Min. Order $3.00—250, with order F.O.B. New York
10 DAY GUAR. PRICE OF MDSE. ONLY

ADVANCE

ELECTRONICS COMPANY

6 WEST BROADWAY, NEW YORK 7, N. Y.
Phone REctor 2-0270
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. Miniature Scope |

(Continued from page 69)

—

Whether you build this device or one
employing a larger tube, remember
that the electron beam is quite sensi-
tive to the presence of alternating-
current fields. Be sure to use a gal-
vanized sheet-metal shield, or one of
the commercially available CRT
shields! Always keep transformer and
a.c. wiring fields well behind the CR
tube.

Component placement is shown in
Fig. 3. Midget pots R., Rs, and R. are
secured to the front panel directly be-
neath the 913. Due to space restric-
tions, R. is screwdriver-adjusted
through a hole in the front panel's
center.

When doing miniaturized construc-
tion, wiring becomes easy, due to tricks
of soldering one part to another and
making “sandwiches” of components.
Using short connections and clamping
an occasional part to the chassis, this
method of construction results in a
solid non-vibrating package.

If you prefer to build a larger in-
strument than the one shown, the
schematic of Fig. 1 may be applied to
other CR tubes such as the 2API1A,
2BP1A, etc. Proper operating voltages
for such tubes may be determined by
experimenting with the values of R,
Re, and Ra.

Applications

Fig. 4 illustrates the method of con-
necting the trapezoidal scope to a
transmitter. The connection between
vertical plate (4) and the transmitter
should be made with coaxial cable,
using the outer shield as common
ground return for one side of the r.f.
pickup link and the ground side of the
audio voltage. If shielded links are
not used, you will probably encounter
60-cycle distortion on the spot trace.

After application of a.c. power, allow
the tube to warm up. Advance in-
tensity control Rs until the spot ap-
pears; it may be large and fuzzy at
first, so adjustment of focus control R,
should bring it to a sharp, bright pin-
point. Do not allow the spot to remain
in one position for more than a mo-
ment at a time. The concentrated
beam will burn a permanent mark into
the fluorescent screen. Run the in-
tensity setting at a level just sufficient
to produce a clearly visible trace.

Couple the r.f. link to the transmit-

Fig. 4. Connections for modulation check.

> Db-bP
b D P

oscuLLOSCoPE

R.F. PICKUP
LINK | TURN

SHIEL

CONNECTION

LocKNg
Pk ?&'wnv

i MODUL ATION

TRANSFORMER
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Fig. 5. Typical modulation patterns. Refer
to the article for a complete discussion.

ter final tank. Too much coupling will
result in a vertical line too long for
the tube’s screen. Decouple the link
until the vertical deflection occupies
about four-fifths of the screen. Using
this line as a guide, rotate the tube
into final operating position, and lock
the clamp.

By whistling into the microphone
while adjusting horizontal gain control
R,, you'll see a triangle like that
shown in Fig. 5A if your rig is proper-
ly adjusted. Once the vertical r.f. am-
plitude is fixed, adjust R, so that an
even, three-cornered triangle is visible.
Note: If your modulator delivers over
20 watts, better add two or three meg-
ohms in series with the a.f. lead as
shown in Fig. 4. This scope will moni-
tor a full kilowatt transmitter’s out-
put, but audio voltage to the device
must be attenuated in proportion to
modulator power.

You'll probably be primarily inter-
ested in modulation percentage. If
you’re overmodulating, the triangle's
apex will extend outward in a thin
line. By percentage interpolation, it's
easy to ascertain approximately how
much you're overdoing it, as shown in
Fig. 5B.

Heavy overmodulation splatter due to
severe negative peak clipping elicits a
pattern such as Fig. 5C. If the rig is
undermodulated, the triangle will not
fill completely, interpolation showing
by what approximate amount below
100%.

If the modulator isn't properly
matched to the final (due to incorrect
antenna loading, wrong impedance ra-
tios, etc.) you’ll get a pattern similar
to Fig. 5E. If the modulator is regen-
erative, Fig. 5F results. With insuffi-
cient grid drive to the final, you'll see
Fig. 5G.

Supposing the final isn’t properly
neutralized? Fig. 5H shows up. And
when your transmitter develops para-
sitic oscillations only on modulation
peaks, you'll see the pattern of Fig. 51
as well as hear about it. Fig. 5J shows
the straight line produced by the un-
modulated r.f. carrier.

It's very difficult to interpret all of
the foregoing conditions when looking
at a wave-envelope pattern. There-
fore this scope was designed to use the
triangular pattern, resulting in mini-
mum parts but maximum utility.

WARNING! Note that one side of
the power line connects to chassis
ground. Be sure that the power plug
is correctly inserted, otherwise 117
volts a.c. appears between the case
and “house” ground.
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FERRITE YOKE CORES

Allen-Bradley Company, 136 West
Greenfield Ave., Milwaukee 4, Wis. has
developed a new ferrite “full-round”
deflection yoke core for use in TV pic-
ture tube assemblies.

The yoke core is pressed as a ring
of perfectly uniform section and cir-
cularity. It is then “cracked” into two
halves for later assembly over deflec-
tion coils and fitting to the tube. The
mated halves are shipped held together
mechanically to avoid damage in tran-
sit. These yokes eliminate the grind-
ing, fitting, and setting necessary with
quarter-round sections.

Full details on this new component
are available from the company or
from the firm’s distributors.

NEW "REJUYA-CHECK"

Century FElectronics Co., Inc, 111
Roosevelt Ave., Mineola, N. Y. has
added a new instrument to its line of
service test gear.

Known as the “Rejuva-Check’ Model
RJC-1, the new unit is a compact, low-
priced item that checks cathode emis-
sion, indicates shorts and leakage
between elements, estimates the re-
maining useful life of the CRT, clears
interelement shorts and leakage, re-

‘.— S =

N\

\:

WPt

Wl

- -l
moves cathode surface contamination
and restores emission to give new life
to weak and dim tubes.

Price information and additional
data on this unit are available from
the manufacturer.

TRANSISTOR CODE OSCILLATOR

Jackson Electrical Instrument Com-
pany, 16-18 S. Patterson Blvd., Dayton
2, Ohio has announced the availability
of a transistorized code practice oscil-
lator, which is compact and easy-to-
operate.

Employing a p-n-p junction transis-
tor, the new unit utilizes external mag-
netic phones and a key. The oscillator
also includes special jacks for inter-
connecting two units to simulate sta-
tion-to-station operation. With a few
minor circuit changes, the instrument

February, 1957

may also be used to monitor a c.w.

transmitter.
The unit weighs 1% pounds, less
battery, and measures 6% " x 3% " x 2.

The case is of molded Bakelite. The
unit is being merchandised through
regular parts jobbers.

YCLTAGE DROPPING RESISTORS

G-C Electronics Mfg. Co., 400 S.
Wyman St., Rockford, Ill. is now mer-
chandising a pair of voltage dropping
resistors which enables service tech-
nicians to connect 6-volt electrical ac-
cessories to the 12-volt ignition sys-
temis found in most new cars.

Two units are available, the No. 5225
is designed specifically for use with
car radios while the No. 5226 is for
wider voltage dropping requirements.
Additional information on either of
these units is available from the com-
pany.

V.H.F. SWEEP GENERATCR
Community Engineering Corpora-
tion, P. O. Box 824, State College, Pa.

SWEEP GENERATOR
wocéL 00-T

is now in production on a new wide-
band v.h.f. sweep generator for labo-
ratory and field use.

The Model 100-T is a fixed frequency
unit which can be specified for any

www.americanradiohistorv.com

HARVEY’s

famous hi=fi
consultanis

...the

DYNAKIT

MARK i

50-WATT

Power Amplifier Kit
This is the amazing do-it-yourselt packege that
audia perfectionists have besn choosing for ever
a year naw in preference to more expensive
amplifiers. Incorporating on ingeniously simple,
unprecedentedly stable and utterly reliable cir-
cuit by David Hafler {of “Uliro-Linear” fame},
plus prediium-quality components. such as the
superb Dyncco A.430 cutput transformer, the
DYNAKIT delivers 50 watts at any audible fre-
quency with incredibly low distortian—harmonic,
intermodulction, square-wove, phase, Pulse or
any other kind. Listening quality is unsurpossed;
construction time is around three ar four hours
thonks to the pre-wired printed ssg"s
circuit board; price is still enly

.. the W/B STENTORIAN

Model HF 1214
12-Inch
Extended-Range
Loudspeaker

A HARVEY Special!

Despite widely different tastes in loudspeakers,
this beautifully made 12-inch single-cone wunit
has the wirtually unanimous vote of critical
high-fidelity enthusiasts as an exceptionally
smooth and natural-sounding transducer, The
5%y 1b. Alcomax mognet system, the specially
designed ¢one, the unvsually low bass resonance
{39 cps} all contribute to the de luxe perfors
mance of the HF 1214, which even ot its regular
price is easily the equal of many more costly
lovdspeakers. At the present limited.offer price,
it is o bargain without a rival.

Regulacly $49.50. . HARVEY speciat $3450

...and

te GARRARD 301
3-speed

Transcription
Turntable

®

Among the maony top:quality waw.and-rumble.

free turntables available today, the GARRARD
301 seems to be the first choice of o large

‘The Professional’

number of hi-fi authorities. The fomous Mr.
G. A. Briggs, for example, has been using it
exclusively in alf of his telebrated concert-hall
demonstrations throughcut the world. The vori.
abie ot — fine-speed control, opefative on
oll 3 speeds, may have something to do with the
301°s exceptionol success—ond the Swiss-wotch-
like precision construction, combined with com-
ponents of the wvery highest quality, is quite

irresistible. 58900

So is the price—only
MAIL ORDERS SHIPPED
SAME DAY AS RECEIVED

Include with your poyment o generous
allowonce for shipping charges — the
excess will be promptly refunded.

HARVEY :::i¢

1123 A f the Ameri
(6th Ave.voe,l:‘;red 2.., N?v. ;?f:.cv‘,ls m 2'1500

187


www.americanradiohistory.com
www.americanradiohistory.com

Radio experts solve your

engineering problems

Save $6.50 on newly revised
RADIO ENGINEERING LIBRARY

At your fingertips in one convenient source—facts,
standards, practices, data for the whole field of radio
engineering. Highlights current developments
in transistors. other semi-conductors. micro-
wave tubes, puise techniques, color TV, and
more. Covers everything from tube and cir-
cuit fundamentals through essentials of ma-
jor fields of application.

OVER 4000 PAGES OF PRACTICAL MATERIAL!

Five fact-packed volumes of
data, graphs, charts and
tables give intormativu quick-
Iy.  Includes material  on
ULlIF, frequeney moculation,
instrument~ and methwls for
measuring high fregqueney,
ete. Setected by radio spe-

Pay as you use on

EASY TERMS

3rd Ed.— Fundamen-
tals of Vacuum Tithes

{Fastman); 3rd Ed.
claltsts as most helpful ma- = .
terial for engineers, design- | Flectronic & Radio
ers, and others in coniniuni- Eng’g. {(Terman);

cation, Troadcasting., ajicraft 2nd Ed,—Communi-
radin. and relared delds. this | cuion Eng'g. (Ever-
library [« yours at a special Itty; 2nd Ed.—iligh
Price on edsy terms. Freq.  Measuremenis
(MHundy; 4th Ed.—
10-DAY FREE TRIAL! | nadio tngs tindik
(Henny).
r-———_—--
s
McGraw-Hill Book Co., Dept. RTN-2
I 327 w. a1 si., New York 36, N. Y. |
l Send for 10 dny<’ FREE trial. the Radio Engineer. l
ing Library. In 10 edav~ 1 will send (check one)
| Dsihio: or O 8750 in 10 dars_and $7.00 a |
manth until 249,50 iz pajid—a ~mlng~ of $6.50 over
I regular price uf $56. Otherwise, I will return books l
pnstpald. I
: NAHIE Lrrurieesrnsersersonrsrssnssrsacrocsccasas I
I Honte Adilress. cosessossvsesonsssssonsonssntanses. l
l City & SHEP i reenerssencrensactscssnssarsorcns l
I Emploved by oiiiiiareranananans Srrsrasvavrene '
1or priee and terms ontside USA, RTXN-2 l
l write MeGraw-11411 Int'l.. N.Y.C.

h——————————_———‘

ELECTRIC BRAIN KIT

Can you think faster than this machine?

Control Panel of GENIAC set up to do a problem n
check valve research.
He careful before you answer. GENIAC the first electrlosl

brain construction kit is equipped to play tic-tae-toe. clph er
and encipher codes. cun\erl from hlnnry to dec L. reasoc

{in !ylloglnmn as as  add. ract, multiply lnd
divide ific rrulnhms in a \nrleu of fields—actuarial,
policy claim scttlement. physics, etc.. can be set up and

rolved with tm components. Connections are soldericss avd
are 1 with 1 in the

This covers 31 circuits and shows how new oncs can ho
dexigned,

You will find bullding and l.l!lni! GENIACS a wanderful
experience: one kil user wrote us: ““this kit has opened up
2 new world of thinking te me.'™ You actually see how
combuting.  preblem solv ln;: Ind game play (Tic.tac-toe.

nim. c¢te.) ean be ana th Boolean Algebra znd the
tlm\hralc rolutions trans(urmod direetly Into clreuit dias

ams. You c¢reate from over 300 speclally deslgmed and
manufactured components a machine that solves problemrs
faster than you can express them.

Schools and culleges. teachers of scicn¢e or math. ens
ﬁneeﬂng. philosophy or psychology will find these excel.

nt demonstrators of circuitry. solutions in s; mbolic logic,

eory of numbers, cybernetics. and nuwmnt

SEN'D for your GENIAC Kit now. B19. 9.') with over
four hundred romponents and parts, ln Iy llll.;ﬁlrlled hag-

o
eep GENIAC after one week you can return it for
full refund plus smn mg costs. Add B1 west of the Miss.
$21.05 outslde U.8,

Dept. RT-27, Oliver Garfield Co.
126 Lexington Ave., N. Y. 16, N. Y.

|
|

frequency sweep width ratio of 1.7 to 1
in the frequency range from 30 to 220
mc. One popular range is from 52 to
90 mc. to sweep TV channels 2 to 6
in equipment of community antenna
TV systems. Qutput is greater than .3
volt r.m.s. and flat to less than = 5
db. The unit is highly portable, weigh-
ing only eleven pounds.

Details and specifications are avail-
able on request to the manufacturer.

CAPACITOR CHECKER

The Barjay Co., 145 W. 40th St.,
New York. N. Y, is now in production
on a new “Capacitest” unit, the Series
11.

The new test instrument not only
checks all types of capacitors but also
offers a positive test of selenium rec-
tifiers. With an applied voltage of 150
volts, approximating the working volt-
age of the components in the set, the
instrument will show up open, inter-

mittent, shorted, or leaky capacitors.
It will also indicate a faulty selenium
rectifier.

The unit measures 4”"x4”"x2" and
comes complete with test leads and
full instructions.

MONITOR RECEIVER

Industrial Radio Corp., 428 N. Park-
side Ave., Chicago 44. Ill., has de-
signed a new monitoring receiver espe-
cially for police and fire department,
utility, government, and industrial ra-
dio applications.

The small set, known as the *‘Volun-
teer,” uses miniature tubes and tran-
sistors, an improved dual conversion
superhet, and crystal control. A
squelch circuit silences the receiver be-

Because the set is de-
signed for single channel use, the only

tween calls.

adjustments are for volume and
squelch setting.

The a.c. models use 15 tubes and
have built-in speakers and power sup-
plies. The mobile models are available
for 6 or 12 volt electrical systems and

use power transistors in the output to

www.americanradiohistorv.com

reduce battery drain to a minimum.
The antenna terminals are designed to
accommodate ordinary car radio an-
tennas.

There are six models in the line, all
moderately priced. The crystal is ex-
tra, These receivers will be merchan-
dised by two-way radio service organ-
izations.

TRANSISTOR OSCILLATOR

Kay FElectric Company, 14 Maple
Ave., Pine Brook. N. J,, has announced
the availability of a new portable,
erystal-controlled transistor oscillator,
the Model 125A.

The ‘“Transilator” employs a pair of
transistors and a unique diode feed-

back system in a battery-operated
unit. Output frequencies of 1, 2. and
5 mec. are available by rotating a se-
lector switch. An external crystal jack
is provided to furnish other frequen-
cies falling between 1 and 5 mc.

The output is .25 volt at 1000 ohms
impedance level. The entire instru-
ment measures 2”x13%”x41%” and
weighs 12 ounces. The company will
supply any additional information re-
quired.

PLUG-IN BATTERY CHARGERS

American Television & Radio Co.,
300 E. 4th St.. St. Paul 1, Minn,, i
now offering a complete line of port-
able automobile plug-in type battery
chargers for operation with 6- or 12-
volt storage battery systems for 4, 6,
and 10 amp capacities.

The units feature easy charging by
simply plugging into cigarette lighter
receptacles. Complete information is
available directly from the factory.

COMMUNICATIONS MONITOR

The Monitoradio Division of I.D.E.A.,
Inc., 7900 Pendelton Pike, Indianapolis
26, Ind.. is now offering two new FM
receivers which have been designed
especially for police, fire, civil defense,
ete. applications.

The “Minute Man” is a tunable unit
which is available in two models. The
MR-10 will monitor all frequencies on
the 152-174 mc. band while the MR-33
is designed to cover the 30-50 mc.
band. This 7-tube FM receiver includes
a built-in electronic squelch, fully
tuned r.f. stage, a 5" PM speaker, a
transformer-type power supply—all
housed in a rugged metal cabinet.

A fixed-frequency version of this

RADIO & TELEVISION NEWS
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receiver is available as the “Signal
Master.” It, too, is available in two

models and comes with the crystal
custom-ground and the circuit aligned.

WHITE DOT GENERATOR

The Special Products Division of Ad-
miral Corporation, Chicago, Ill., is now
offering a low-cost, compact white-dot
generator which is designed for setting
up color receivers during installation
and servicing and for adjusting linear-
ity on black-and-white sets.

The new instrument contains only
three tubes and two semiconductor
diodes. It features an a.c.-operated
transformer-type power supply.

DIODE-TRANSISTOR TESTER
Fretco Incorporated, 406 N. Craig
St., Pittsburgh 13, Pa., is now offering

a new diode and transistor tester for
service applications.

The new unit will measure and test
characteristics of diodes, p-n-p, and
n-p-n transistors. The instrument is
battery powered and comes complete
with test leads.

Full details on this moderately
priced unit are available from the
manufacturer

YARIABLE AIR CAPACITORS
General Radio Company, 275 Massa-
chusetts Ave, Cambridge 39, Mass., is

WHITE

NEW
~[

CRYSTAL CONTROLLED
DOT-BAR—-COLOR DISPLAY
GENERATOR

The 660 is ideal for the proper alignment of color TV
receivers. It is accurate and unusually easy to use. Pre.
set channels allow easy selection through a built-in
switching arrangement. Provides either of the following
patterns on any color TV receiver:
White Line Crosshatch; 20 vertical apd 15 horizontal,

less those in blanking.
White Dot {small size); 300 dots, less these in blanking.

Crystal Accurate Color Display PaHern; in a blended
seguence of orange, red, magenio, blue, cyan, green.

The 660 features the necessary high degree of stability
not found in variable white-dot generators. In the 660,
the white dots are “locked™ together to assure stability.
This locking is achieved through the extremely stable
{crystal controlled) timer circuit. Frequency of chromin-
ance {color) signal is exactingly crystal controlled to
reduce possibility of alignment errors. This feature per-
mits increased accuracy over ordinary color gen-
erators which use a free running oscillator. RF
output frequency is in preset channels, 2 thru 6,
to allow easy selection through a built-in switch-
ing arrangement. Small dot and crosshatch size
down 10 two lines in both horizontal and vertical
planes. Ratio of syne to video is variable
from 10 to 90%.

& The circuit of the 660 is
such that the instrument
will be useable regard-
less of future color TY
receiver design.

TECHNICAL SPECIFICATIONS:
VIDEO OUTPUT: 0 to 4 volts Peck-to-Peak. 300
ohm output impedance. Block positive or negative.
300 white. dots, less those in blanking. Crosshotch
white lines, 20 verticol ond 15 horizontdl, less thase
in blanking. Sidelock color frequency ¢rystol is
3.563795 MC output 1 volt Peok-to-Peak.

RF OUTPUT VOLTAGE: 05 volts moximum. .001 valts
minimum.

RF modulated by oll video outputs {60% modulation).

* The Model 660 is especiclly designed for Home
service calls.

*’ Light weight portable with detochable caver...
weighs only 15 pounds,

ORANGE RED MAGENTA BLUE CYAN GREEN

‘Nhite line crosshatch pattern. 20 vere
vicol ond 15 horizontal, iess thote ie
blanking. Red, Mogentc, Blus, Cyan and Grean.

Smoll 1ize white dot pottern. 300

Calor disploy pottern with crytel
white dots, lass these in blonking.

accurocy. Coler 1equence: Orange,

now offering a new line of variakle air
capacitors whose improvements in
electrical and mechanical properties
have been effected by machining them
from solid metal.

\With the Type 1420 units both ro-

THE HICKOK ELECTRICAL INSTRUMENT CO.

10524 Dupont Avenve « Cleveland 8, Ohio
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‘ONE DOLLAR

As much as $15 worth — Everything Brand New
and sold to you with a money back guarantee.

3 = 20Kk¥—1500 mmfa .........S'I
100 = ASSORTED V2 WATT RESISTORS
standard size 114" x l/
4 = SETS SPEAKER PLUGS wireq » .+

100 — ASSORTED WHITE TUBE CARTONS.
5 = HI-VOLT. ANODE LEADS with 18" ieads
1 = 21" TV OPEN MASK .,rt srav color
100’ - FINEST NYLON DIAL CORD...
300 — SELF TAPPING SCREWS .g/32

400 - ASST. SCREWS, NUTS, WASH, R’I‘Vn .
50 - ASST. TUBULAR CONDENSERS 85°......51
70 — ASST. 1 WATT RESISTORS .

35 — ASST.
35 = ASST.

2 WATT RESISTORS.
RADIO KNOBS. s SCTEW nnd push-on
50 = ASST. SOCKETS .ctal and minlature « o
50 = ASST. MICA CONDENSERS come In 507
. CERAMIC CONDENSERS.........

. YOLUME CONTROLS |css switche +« + 31
5 — ASST. VOLUME CONTROLS with switch = ++ +31
20 — ASST. PILOT LIGHTS .44, 46, 47, 51 ++..5]
50 — ASST. TERMINAL STRIPS ;. 2 5. 4 iy
10 = ASST. RADIO ELECTRO. CONDENSEI{S
5 - ASST. TV ELECTROLYTIC CONDENSERS. Sl

10 = & FT. ELEC. LINE CORDS with plug ssose- s
5 — TY CHEATER CORDS .ith both plugs ssesss $1
10 = ASST. WIREWOUND RES. 5. 10. 20 watts » 5]
200° = HOOK-UP WIRE & SOLDER KIT........ k)
100° ~ TWIN 3002 LEAD-IN heavy dutyesssesee S1
5 — TV CRT. SOCKETS . ith 18" leadse-sssssss. sl

10 - AC-DC ANTENNA HANKS c.ch 20 reet - . .51
25 - ASST. MICA TRIMMER CONDENSERS. .. .51

50 = TUBULAR CONDENSERS .1.200vecccccen.. Sl
50 = TUBULAR CONDENSERS .02.400v ccesesse S
50 = TUBULAR CONDENSERS 001.600v:ssss+0+ s
25 - TUBULAR CONDENSERS 01-600veccceece- sl
20 - TUBULAR CONDENSERS .25.600v cccsoee. S1
20 = TUBULAR CONDENSERS 047-600vc-0sssee <1

15 — H.Y. CONDENSERS 015-1600v sosssses008]
10 = H.¥. CONDENSERS .008 or .03.2000v s« «+«$1
10 = H.¥. CONDENSERS .005-3000v or om-eooov::

5 = H.V. CONDENSERS .005.6000v sesassvaans

3 = I,LF. MINIATURE TRANSFORMERS 456Kc-..91
3 ~ ELECTROLYTIC COND. 30/50 . 450v-seeeces $1
4 = ELECTROLYTIC COND. 40/10-450vs+0ssss $1
3 = ELECTROLYTIC COND. 40/40- 450v:cveoes s
3 = ELECTROLYTIC COND. 50/30 . 150v:ceccss $1
4 = OVAL LOOP ANTENNAS ass't. hl-gain types. .51
3 = LOOPSTICK ANT. ucw ferrite, adjustabler» oo $1
12 = RADIO OSCILLATOR COILS 456kc-essees €1

3 = V2 MEG YOLUME CONTROLS . ith switch +
1 — BEST 4 PM SPK. | 47 oz. alnico 25 magnet «+S1
1 = 5" PM SPEAKER ;.10 =5 magnete «=ccoeeee

2 - $2.50 SAPPHIRE NEEDLES 4000 playingse « - - &1
2 = SELENIUM RECTIFIERS 1.65ma. 1-100ma «++51
5 = DIODE CRYSTALS 2.1n21. 2.1N23. 1-IN84 »+ « 3]
1 = $6 INDOOR TY ANTENNA hi.gain 3 slec. oo«
50 - 100 OHM V2 WATT RESISTORS 5%

75 — 680 OHM V2 WATT RESISTORS 10%.
75 = 470K OHM V2 WATT RESISTORS "J‘/o
50 - 3.3 OHM 1 WATT RESISTORS 10%.
50 - 3900 OHM 1 WATT RESISTORS 10%
50 = 15K OHM 1 WATT RESISTORS 10%.
50 - 27K OHM 1 WATT RESISTORS 10%.
50 ~ 120K OHM 1 WATT RESISTORS 10%
50 - 150K OHM 1 WATT RESISTORS 5%.
50 — 470K OHM 1 WATT RESISTORS 10%
50 — 2.2 MEG OHM 1 WATT RESIST. 10%..

25 - 2.2 OHM 2 WATT RESISTORS 5%....... 1
25 - 3.3 OHM 2 WATT RESISTORS 5%....... $1
25 — 270 OHM 2 WATT RESISTORS 10%...... bl
25 - 470 OHM 2 WATT RESISTORS 10%...... £l
25 - 100K OHM 2 WATT RESISTORS 10%..... 3

3 = AUDIO OUTPUT TRANSFORMERS 5016 type . $1
3 = AUDIO OUTPUT TRANS. 6K6 or 6V6 type »- K1l
1 = SET TV KNOBS :tandard type, incl. escuteheon. . $1
1 =93 CRT BOOSTER e 1ife to 0ld tubes »ssas. 1
1 - LB SPOOL ROSIN CORE SOLDER 40/60 +.+.%1
& = SPIN TIGHT SOCKET SET 3/16" 1o 7/15". 0 -51
3 - TV ALIGNMENT TOOLS 7-.
1 - WIRE STRIPPER AND CUTTER

FEBRUARY SPECIALS

1 = 10" CARBONEAU PM SPKR. 35 0z. mag $ l 78

1 - 6x9 OVAL SPKR. 1 47 mag cvavvivenns a9
1 = 12" PM SPEAKER Alnjco =5 Mag e oo ee e 3.55
1 = SONORA AC-DC RADIO............. 10.65
3 TUBE PHONO-AMPLIFIER
complete with 3525—125Q7—80L6 4 9
ready to plugein. .. ... i i s ssnians L]

TV CONVERSION KIT

Matched 70° Defl. Yoke and Fiyback Transformer with
Instruction Manual to Convert any Small ss -'a
[

TV to 21" Picture. . . .. assnaarnraans
HANDY WAY TO ORDER—Simply tear out advertisement
and pencil mark items wanted, enclose with mon '¥r arder
i

or check. No letter needed, envelope address is suficient.
You will reccive a new copy of this ad for re-urderl

ON SMALL ORDERS—Please include stamps for
excess will be refunded. Larger orders will be smppvd
express collect.

Send for Free Catalog of Amazing Bargains

CAPITAL ELECTRONICS

218 FULTON ST., N. Y. 7, N. Y. CO-7-7842
190

tors and stators are gang milted from
shaped extruded aluminum rods. This
method of manufacture allows close
mechanical tolerances to be held and
makes a sturdy structure with high
mechanical stability.

At the present time, three sizes are
available with 70, 130, and 250 pafd.
maximum capacitance. Write the
manufacturer direct for full specifica-
tions on these air capacitors.

"KNIGHT" SWEEP GENERATOR
Allied Radio Corporation, 100 N.
Western Ave., Chicago 80, Ill. has be-
gun marketing a new r.f. sweep gener-
ator kit under its “Knight” label.
Designated as the 83-YX-123, the
new unit can be used wherever coils or
circuits must be adjusted for resonance
and proper bandpass. It can be used
on the production line, for repair work,
incoming inspection, quality control,
etc.
The circuit incorporates an exclusive
electro-mechanical wobbulator system

| designed to provide good sweep linear-

ity. Frequency range is 300 kc. to 250
mc. on four fundamental ranges and
sweep is fully variable from 0 to 13

mc. within this
range. A built-in crystal-controlled
marker, accommodating any two crys-
tals, is included in the Kit.

The kit comes complete with tubes,
punched chassis, all parts, wire, solder,
“step-and-chek” instructions and giant-
size pictorial diagrams.

on any frequency

FILTERS FOR SSB

The RCA Electronic Products Divi-
sion, Camden, N. J. has developed a
small, 7 ounce electro-mechanical filter
which is designed to reduce require-
ments for electron tubes and com-
ponents in radio communications sys-
tems, especially SSB.

The new bandpass devices are de-
signed to provide the extreme selectiv-
ity required for SSB and include a 250
ke. upper sideband type (MFU-250-1)
and a 250 kc. lower sideband unit
(MFL-250-1),

The filters, which measure a mere
1%" x 14" x 33", will operate over a
temperature range of —40 to +85
degrees C.

PRECISE “"POWER-LAB"
Precise Development Corporation of
Oceanside, Long Island, N. Y., has de-
veloped a new item of service test
equipment, the ‘“Power-Lab."”
The new instrument is a combination

www americanradiohistorv.com

battery eliminator and d.c.-a.c. high-
power supply that is said to do the
work of at least eleven pieces of equip-
ment. Among its functions are that of

a battery eliminator, battery charger,
high-current variable line voltage sup-
ply, a.c. line voltage meter, a.c. line
ammeter, a.c. line wattmeter, a.c. line
isolation  transformer, low-voltage
high-current a.c. supply, d.c. line vari-
able voltage supply, d.c. high-current
ammeter, and a.c. bias box.

The unit is available in two models,
each of which is offered in kit or fac-
tory-wired form. Write the company
for complete specifications.

HICKOK AM GENERATOR

The Hickok Electrical Instrument
Company, 10524 Dupont Ave., Cleve-
land 8, Ohio has released a new high-
speed, low-cost AM generator which
has been especially designed for radio
service work.

The Model 290X provides an accu-
rate and stable source of r.f. power for
alignment of AM broadcast receivers.
Five calibrated frequencies (262, 455,
465, 600, and 1400 kc.) are available by
means of a selector switch on the front
panel and r.f. output is modulated or
unmodulated. The r.f. output is vari-
able from 2 microvolts to 200 micro-
volts and audio output is 400 cps. If

|:|_Ill i @

Y
e AT~

desired, crystal accuracy may be ob-
tained through the addition of a crystal
in the holder provided.

Literature on the Model 290X is
available on request.

REPLACEMENT CAPACITORS

Sprague Products Company, North
Adams, Mass., has recently introduced
a new capacitor kit in which just four
of its new “Universal” ceramics will
take the place of forty-two conven-
tional ceramics rated from 400 ppfd.
to .15 pfd.

Although the new “Universal” line
is available in individually packaged
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NEW
INDOOR
ANTENNA

Both UHF and VHF. Brings
better reception than most

o ' “ outdoor antennas. Use on
® |lluminated gear-driven ""Speed Rollchart top of TV. List price $9.95.

® New lever-action switches for individual test-
ing of every element

® Tests all conventional and TV tubes YOUR PRICE 3 29

$49.95 wired 4 95 $3.99 each

Hit,

Brand New 4
PICTURE TUBES |} R
® RCA Licensed
® One Year Unconditional i TV TUBE
Guarantee AN BRIGHT-

Type Price  Type Price Ly
10BP4 178P4 $20.63 ENER

12LP4 o 19AP4  $24.81 | Fits all makes of picture tubes, AC
}:::,: %:::: gg;z paralle! circuits. Completely auto-

16LP4 ) 25AP4  $42.50 matic. Easy to install.

Pieture tubes shipped F.0.B. Ilarrizon. N.1. 99¢ each, single
Above LY¥Des are most popular.  liowever. "
each

Lots of 3

You may order any equivalent size at the
same price! Lots of 3

FREE POSTAGE in U.S.A. and Territories on orders over $5.00. 25¢ handling
charge oa orders under §5.00. 25% deposit required on C.0.D.'s. Please

send approximate postage or freight on Canadian and foreign orders. Subject
to prior sale.

ELECTRIC COMPANY
79 CLINTON PL.  NEWARK.N. J.

Phone HUmboldt 4-9848

Abraham Markus, co-author of famous best-seller
‘““Elements of 'Radio” males amazing offer!

RY MY :..o COURSE FREE

REPAIR FOR 1 MONTH

e

"If you haven’t earned at least $100 in spare
time during that period you pay not a cent.”

Y i io- RADIO SERVICING Theory and Practlice, Here
Here i is! The most amazing guarantee offered on any radio fo Ceverything you need to Know about radio
TV course anywhere! We'll send you Abraham Marcus' course repair. replacement, and readjustment. Basy-to-

. a B understand, step-by-step self-training handbook

to use FREE for one full month! |f in that time you haven't s e PU T ol Sl R T

5 . o . auickly. overs TRF receivers; supethete yne

actualiy made $100 fixing radios and TV sets, just return the receivets: shottwave. portable, automobile e

t ceivers, etc. Explains how to use testing instru-

books to us and pay not a penny! ments such as meter. vacuum-tube voltmeters,
Why do we make this sensationat offer? First, because theseé hooks are so tube checkers, ete.. ete,

asy ta use. They are written in the same clear, easy-to-understand lan-
goage that nade the author’s *'Llements of [ladio™ a 1,000,000-cony best-
seller. Second, hecause these books get rigly to the point—tesl you what to
do In 1-2-3 fashion. For example, once you master the first few chapters
of the TV book you are ready for husiness—ready to do service jobs in the
field—Jobs that account for over 80% of all service calls.

MAIL THIS COUPON

7
I;O\ﬂl WAIT! You hml; ngtlnng when you send the coupon helow. Y?\u L i
don’t have to keep the books and pay for ihem unless vou actuwally make H -
extra nioney fixing radios and TV sets. Even when you decide to keep I Prentice-Hall, Inc., Dept. 5741-B1
theni, ¥ou pay on casy terms. Mail (he coupon now. [ | Englewood Cliffs, New Jersey i
I Please send me Abraham Marcus® TV & RADIO REPAIR COURSE. (8 vol- l
WHAT YoU GET IN THESE 3 GIANT VOLUMES umes) for 10 days FREE examination. Within 10 days 1 will either
I return it and owe nothing, or send my first payment of $5.60. Then. afier l
I have used the cotirse for a FULL MONTH, {f 1 am rot satisfied | may
ELEMENTS OF TELEVISION SERVICING Analyzes and illustrates more B return it and you will refund my first payment. Or | will keep the coursc |
TV defects than any other hook, and provides complete, step-by-step pro- and send vou two more payments of $5.60 u month for twoe months. 1
cedure for correcting each. You can actually SEE what to do by logking at 1
the piciures. Keveals for the first time all details, theory and servicing pro- 1 ATIIE o e e e e e e e e e e e e e e e A |
cedures for the RCA 28-tube color televlsion receiver, the CBS-Columbia - W7 " rorrrrrorrrrrrrnnrrennninsinnnasinnnnirnsrrnsss
Mode! 203 color set, and the Motorola 19-inch color receiver 1 o 1
8 e oa B Bl A A e s e (Bl b ey B R G e e g A @ -
RADIO PROJECTS. Build your own recelvers! Gives von 10 easy-to-follow [ oo 1
projects, fncluding crystal detector receiver—diede etector receiver—re- 1 ]
generuive recelver—audio-frequency amplitier—tuned-radio-frequeney tuner I City..ooviniiiiiiioiiiiiien, Zone ... State. oo
AC-DC superheterodyne receiver—etc. 70 UEN GEN PN TEN GED GED GEN GED GND NN GEN MED GEN (N N GED N G G an mm am mm oY
February, 1957 91
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SAYE V. — PAY PART-BY-PART HAVE FUN

Assemb'ing the Schobar

ELECTRONIC
ORGAN i «iT form

_NO SPECIAL
SENILLE
NEEDED

Now you can afford a real, full concert organ, just
like those made by the foremost organ manufac-
turers. Because over 1% the cost is saved when you
assemble it yourself. And it's REALLY EASY: oOnly
24 separate units, all with printed circuits, and
detaijed-to.the-small2st-step instructions. In addi-
tion, you purchase each of the 24 kits when you are
ready for it — and can afford it.

You'll get a real kick out of putting the *Schober
Electronic Organ together — and then sitting down
and pulling out the stops for Strings, Trumpets,
Clarinets, Diapasons, flutes, etc.

Compact CONSOLE

One of the many exclusive features of this excep:
tional offer is the handsome console, made by hand
in 0ld World Craftsman manner. It is equally at
home in a traditional or modern setting, and takes
little more space than a spinet piano.

Free Literature

Complete descriptive booklet and price list are
available on request. And, if you wish to hear the
5lor|ous pipe organ tone of tae Schober Electronic
rgan, a 10” long playing recording by Dr. C. A. ).
Parmentier, renowned organist, is available for $2.
This is refundable when you crder. Write today and
see what a fine instrument you can get at such a
great saving,

The SCHOBER ORGAN CORFORATION

2248-A Broadway, New York 24, N.Y.
* Desioned by Richard H. Dorf.

SOLA GONSTANT-
VOLTAGE
TRANSFORMER
Ends fluctuating line
voltage!

OVER 60% OFF..,

the factory price at a l-input 2,000 VA unit! Ana
here's another bonug! This Air Forces 2,000 VA over-
. No. 30768, hai & inputs! 90-125 V
190-280 V., 60 cy. or SO cy. Isolated secondary s
eonslant 115.0 VvV, =19, from no-load to fuli-lcad ot
17.4 amp. So, if you choose, use it as a 220:115 V
lhwdown And 'luh $147.50 off the factory i-inpu?

*$97.50

RS COMPANY
Beverly Hills, Calif.

pric
lrnnd new in orlwlnal wood box,
. . ibs. F.D.B.

p. O. Box I220 A

CONVERT TO COLOR TV

COLORDAPTOR—A simple 1n-tnbe circuit and

rotating color whee! tonverts any-size black-and-
white TV, direet view or_projeciion, te recelve com
patinle color TV, OLORDAPTOR is simply
attached o TV set. does not affeet nonmal opera
tion and can he huilt from parts experimenters
have on hand,

Cemblete specifications including theory of opera-

thon, corplere simplified construction

plans, schwematie and sample  color sl 95

L N .

E«sential parts kit mnt:lnin.r all special parts—

coils, delay line, ciystal. coler filters

Up to 16" 19 95 17" and 20 95
. la-ger— .

sets—
All other COLORDAPTOR parts, kits,
i Write for inforiation

=

mators, etc. availble.
and prices.

COLORDAPTOR, 3471 Ramona, Palo Alto, Calif.

192

form, the kit provides a good oppor-
tunity for the technician to become
acquainted with the many uses to
which the new capacitors can be put.
Tables packed with the capacitors and

e

printed on the kit tell which unit to
use for the desired capacitance, which
of the four leads to use as terminals,
which leads to solder together or clip
off. No arithmetic is involved.

Kits and additional details are avail-
able from the company’s distributors.

EXPANDED-SCALE VOLTMETERS
Phaostron Instrument and Electronic
Co., 151 Pasadena Ave., South Pasa-
dena, Cal. is now in production on a
new line of expanded-scale voltmeters.
The units can be supplied in either a.c.
or d.c. models. They are available in
a wide variety of ranges and case styles

to meet production requirements.
Write the Products Development De-
partment of the company for a data
sheet and additional details on this new

line.

RIGHT-ANGLE TUBE SOCKETS
A new alkyd-base tube socket that
mounts tubes horizontally to reduce
space requirements has been designed
especially for use with printed circuits.
Marketed by derovox Corporation, 2724

S. Peck Road, Monrovia, Cal.. the new
sockets permit greater miniaturization
and more compact packaging and al-
lows tubes to be placed closer to heat
sinks.

www americanradiohistorv.com

Contacts are silver-plated beryllium
copper while the mounting bracket,
support, and shield are tin-plated steel.
Write the manufacturer for full details
and specifications on this new tube
socket line.

DRIFT TRANSISTORS

The Semiconductor Division of Radio
Corporation of America, Harrison, N. J.
has announced the commercial availa-
bility of two new drift transistors for
high-frequency applications.

The RCA-2N247 and RCA-2N267, of
the germanium p-n-p type, are in-
tended for use as r.f. amplifiers in mili-
tary and commercial equipment and in
entertainment type receivers operating
at frequencies covering the AM broad-
cast band and up into the short-wave
bands. They are also useful as i.f. am-
plifiers or as mixer-oscillators.

TV-FM SWEEP GENERATOR

Eico, 84 Withers St.; Brooklyn 11,
New York is now offering a new TV-
FM sweep gencrator which is designed
to speed and improve the alignment of
FM, monochrome, and color television
receivers.

The entirely electronic sweep cir-
cuit, with accurately biased Increduc-
tor, provides good linearity on both

sides of the center frequency. The
newly designed a.g.c. circuit auto-
matically adjusts the oscillator for
maximum output on each band with
minimum amplitude variations. The
resonance-free r.f. choke eliminates
“suck-out” points anywhere in the r.f.
spectrum.

The sweep generator range is 3-216
mc. in five overlapping fundamental
bands with the sweep continuously var-
iable from 0-3 mc. lowest maximum
deviation to 0-30 mc. highest maxi-
mum deviation. The variable marker
generator range is from 2-75 me. in
three fundamental bands plus a cali-
brated harmonic band.

The Model 368 is being offered in
both kit and factory-wired form. Write
the manufacturer for full details.

VIDEO GENERATOR

American Scientific Derelopment
Company, 336 South Main, Ft. Atkin-
son, Wis,, is marketing a low-priced,
test pattern and picture gencrator, the
Model TV-10.

Generating a 525-line, fully-inter-
laced picture or test pattern with a
usable frequency response of over 4.5
mc., the TV-10 contains a multiplier-
type phototube and high voltage power
supply, video amplifier and high-fre-

RADIO & TELEVISION NEWS
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quency compensator, and a modulator
operating on the standard low-band TV
channels.

This unit is actually the *“second
half” of a flying-spot TV system. The
other half can be any inexpensive, sec-

ond hand 10” or 12” TV recciver. This
economical ‘sweep section” provides
the fully interlaced 525 line picture.
This interlace is available only with
systems using a complete TV set as a
raster generator which can be inter-
laced by a signal from a local TV
broadcasting station.

The manufacturer will supply addi-
tional details and a data sheet on the
television video generator upon writ-
ten request.

PRINTED CIRCUIT MODULE

Arthur Ansley Manufucturing Co.,
New Hope, Pa., is now offering a line
of new plug-in modular units which
are compact, rugged, flexible, and casily
interchangeable.

Known as the “Plus Module,” the
standard size is approximately 13"
square and 2!'%” high, either with an
octal plug-in base which makes the
unit directly interchangeable with
many hand-wired modules or with a
new type of plug known as the “Plus”’
base that provides up to 32 contacts.
A 7- or 9-pin tube socket is incorpo-
rated in the top of the unit or it can be
adapted to transistors or subminiature

B

tubes. Other sizes and shapes can be
supplied, supporting two or more
tubes.

The manufacturer offers engineering
assistance in solving special circuit
problems. Firms are invited to write
for additional information on the
printed circuit module.

February, 1957

MEASUREMENTS CORP.
SIGNAL GEN. MODEL 78B

Gov’t. AvE. Cost $300.00
Used for alignment of radio LF. freq. stagea of
radio reeeivers and otler test operntions reQuiring
a C.\W. or modulated R.F. voltages. 15 to 25 Mc
and 195 to 225 Mc will actually cover 125 Mc
to 245 Me signal may be unmodulated or modu-
lated at approx. 30% by an audio frequency of

400 or 8200 CPF,
Brand New...... 3950

Used EXC. o o e v o o i it o o ae i $29.50

COMMAND ARC-5 TRANSMITTER

T-20...4 to 5.3 MC  Ji&v

T-21..05.3 fo 7 MC $§595
Used . ..
T

Excellent
U

$9.95
7.95

RCA MOBILE RECEIVER
30-41 mc. AM Crystal Contrclled.

cach.
DYNAMOTOR FOR A3OVE
6V DC Input-250 V DC Outpul. $6.95 each.
RCA MOBILE TRANSMITTER
30-41 me. AM Crystal Controlled.

each.
DYNAMOTOR FOR ABOVE
6V DC Input-375 Volts 25C ma Output.
$9.95 cuch.
ALL 4 ABOVE USED UNITS $39.50

FM WOBULATOR CAPACITOR

l-n‘uu.ln.) modUlation WL Wikl & betmaiest magnetic
and a4 movig eoil mechanem diay a4 metal

dl 1 S sUppulted at tne rin. This duhhradm sets

Us @ mesing Blate ol Wiv freauet o modulator ed-

pacitor.  Weoanastructions.  Builld 1V sWeep 32 "5

SH BVl BRKAND NEW ... o0 iaans . L]

a2 for vals $4.95

$14.95

$14.98

Sweet Oscilloscope Deals
INDICATOR UNIT. For comnversion lu test scobe,
patadagiter, un:nlyzer. vte. Doubie dech chassls.
Fyl;{'l muuinubd in tuhle alm.l(}1 I.En small tubes
and crysta ut complete with SCPP1.
Exc. Vand, . ... .., s .. . euch 39195
ASB-7 Radar Indlcator Umt For conscrsion 1o
test scope or for use as modulation monitor. Has
standurd  test-scope UR tuhe. 1l Cent, v Cent,
Bril. Foe, Gaine and range selection swrtch.  Ex-
ternal puwer source was used. Tubes: Ss 95
4-6ACT_1-8116, Less 1-5RP1. New

BC92% RADAR, $9.95
BC-929 A Rudar Indicator Scoop This unit could
be rebuilt uto a line test scope. It 15 an ideal
size. 8a0x14 priced with tubesr 2—ESNT, 2=
6116, 6GH, 6X5 and 2X2. This 15 a red hot buy.
Scoop Price. New

LORAN APN-4
FINE QUALITY NAVIGATIONAL
EQUIPMENT

Determine exnct Reogr: aphic position of your boat
or plane! Complete. BRANDH MEW insiallation
of: 1D-6B/APN-1 Indicaior: R-9B/APN.4

conais

:k-c-nu ¢ PE-206 Inverter: Set of Plags: Visor
of  Indicator; cration  mafual: s

Brand New, Export packed. .. ..., l29 50

IDEB INDICATOR, R98 RECEIVER.
Excellent. .. ... .. 869 50
UHF TRANSCEIVER APG-

2500 Mc complete with 2C4.., 2C40. 3E29.

B27,
ENZ dnd & eath SAKD v e, 939,90

PE109 INVERTER
12VDC input. 115 VAC, 1l amp. single phase.
400 cyele output.
Brand New. ... ,seeetveccananan.
Exc, used. ... . oevioninannean.. $27.50

$45.00 HI-FI Headset for only $7.95
Uses annular trooved plastic fibre cones with
voice coils as in speakers, and chamois ear pads
to obtain spacing for correct acouxstical load.
GIVES FINEST MUSIC REPRODUCTIONS! Imp.:
300 Ohmas per unit or 600 Ohms when wire seriea.
USED. EXC. COND......... . .. $4'95
WITIHl BRAND NEW CIIAMOIS

CUsHIONS | ' .................. ss'lg
APG 5 or 15 CAVITY

10 Cm. 2C43 osc Xmitter, 2C40 Loc. Ose. Rec.
1B27 TR: tunes 2400 to 3000 MCS, less tuhes.
Price ......... 5000000000000000600 0 $4.95

Radfo Recelver 11-tuhe UHF tunable 234-255 MC

receiver with schematic.
$6.95

Completi- with tubes. 3 ea, of 6AKS.
7 ea. of 5001, 1 ea, of 12A6. Like new
Less Tuhes..,,..... vt cccaens e . 52,98
SCOPE TUBES
1
3BP1
3cP1 s 95 4 for 5700

DYNAMOTORS

Type Input Quiput Excellent New
BD.77 12 \'DC 1000 VDC 330 MA $14.95
Bp-83 12¥D1C 235-150 MA. ..., L.9S
DM.37 21 VDC 425 VDC 225 MA 2.95 9.95
DM-34 |2 VI 220 V &0 MA, ..., 2.95 4.95
DM-65 12 VDC 1t ADC 400 MA. 14.95 19.95
DA.1A 21 VDC 220 \DC 100 MA. 4,95
DM-28 21 VDIC 2.0 VDC 100 MA.  4.9S
DM.3242 12 VDC 250 VDC 60 MA 4.95

MOBILE HEAVY DUTY DYNAMOTOR: 1.4 \. IN-
PUT-oulput: 1030 VBC 260 MA. Tapped 315 V.
215 MM, use or 4V DC INPUT-600 V, 175 MA.
While they last—DM-42-Execl. Condition. $4.95
Brand New. oo, 900000000000000 $9.95

MG-149F Inverter. 21 VDC juput. 115AC.
4010 exeles, 300 VA xingle pha

[ AN .- ...... ... sls 95

B conoopooooaooooooaoaaonaan $9.9s
RS-38 Navy Carbon Hand Mike.
[F¥® oco0ocoacoooobn006a0o0 .$2.45 ea.

1-96A Signal Generator 100-1 5(‘. Mc, com-
plete w/cords and cables, like

WP® ocooooocooooaoooooo0co00 00 L
Varlac General Radlo—Model 200 1100-
130V, 1 Amp. Brand New . ... ... . $5.95 ea.

MN-26-C—Remaote Control Navigational Direciion
finder and communication recciver. Manual DF in
any one of three {req. bands. L0 to 1500 KL
2.V, Self contnined dynamotor supply. Cumuhtc
installation. including receiver. control box. look,
azimuth control, Lefi-Right [adicator, plugs, laop
transmission line and flex. shafts. oper. & mauim
manual. Ideal for uxe in boats. ete.

BRAND NEW . (... _...... e ieiis.. 53950
MN-20-E Loop. .. civrestcacreene 4,93
-52-CRANK Drive, New, .o v ovvn-cs 2 se

MN-28-C ........ tseserarsse- New 4.95
-C Revr, New. ..., 19.95
MN-10-E Azimuth Imlw'llor New, 5.95

IYNAMOTORS for shove. 12VDC, MN-24 9,95

METER—3"-0-6 Mun. 270° Indication—By Pass
Shunt and add scale. Excellent Condition. . .$1.25
Five for .......... 500605000000 0600 .$5.00

WRITE FOR NEW BULLETIN
ALL ITEMS F.0.B. CHICAGO 25% Deposit required with orders

R W ELECTRONICS """

2430 S. Michigan Ave. Chicago 16, lll.
PHONE: CAlumet 5.128§.2-3

BEWARE OF IMITATIONS

There Is Only Cne Original Dependable NO-NOISE

Cleans, ludbricutes. protects
; not a curbon-tet selution,

Still availuble in the new 6

Oz, Spray can.

Net to servicemen=—=$2.25

Volume
Control
and
Contact
Restorer
with
Perma-
Film

2 o1. bot-

!Ie. Net
serve

ceemn.

Also available in &
n bottlet and quart

A! your nearest dis-
tributor

TUNER-TONIC
with PERMA-FILM

Cleans. lubrienles, restores
III tuncrs Including wafer
Waon't change or af-
fent capacities. induetnnce
or resistance. Won't harm
insulations or recious

metals, nor attack plas-
tics. or television, ta-
dio and FM. Eliminates
all noize, oxldlllon and
dirt indefinitely,

Non - 1oxle. Net to
non-inflam- lervuee-
mable, in-

sures frou-

R 43, 25

Extra economical be-
cause a small amount
daes ehe joh!

ELECTRONIC CHEMICAL

813 Communipaw Avenue

Jersey City 4, N. J.

CORP.
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KITS! KITS!

HERSHEL'S KITS ACCLAIMED BEST!

ALL KITS CONTAIN THE FINEST
ASSORTMENTS, OVER 10,000 SOLD!

30 TUBE SOCKETS
22.1bs of HARDWARE
1S ROTARY SWITCHES
10 Electrolytic Condensers
40 Rodio & TV KNOBS
40 8Y-PASS Condensers
60 CARBON RESISTORS
40 MICA CONDENSERS
100 SET SCREWS

8 IN22 XTAL DIODES
50 Ceromic Condensers

15 Voaricble Condensers
(Air and Mica)

50 RF CHOKES

20 POWER RESISTORS

1 Phono Motor 115 Voe.

50 TERMINAL STRIPS

200 fr. HOOK-UP WIRE

1 TRANS. 6.3V.110 Vac.

§ Meistner Plug-In COILS

5 PILOT PANEL LITES

50 FUSES 3AG UP

1 Meter Rectifier O-1MA.

1 IGN. COIL 3V.15.000
VSEC.

25.F1. Phono.Mike Cauble

3 SELENIUM RECTIFIERS
(65 MA. 110V)

1 PHOTO Eleciric CELL

10 STRAIN INSULATORS

1 TELEGRAPH KEY

5 MICRO SWITCHES

75iFl. 300 OHM TV LEAD-
N

25 TV STAND OFFS

24 SHOCK MOUNTS

1 PHONO XTAL with
MEEDLE

1 PIX TUBE BRIGMTENER

3 %)NDENSERS (500 MMFD

VoD)

100 Fr. of SFAGHETTI

1 RCA Flybock Trams.

10 BATHTUB CONDENSERS
10 GRAIN WHEAT LAMPS
§ RADIO-PHONO CHASSIS

4 LOOP ANTENNAS
(RADIO)

1 PHANTOM ANTENNA
A.62

100 SPRINGS (RADIO-
PHONO)

5§ RADIO NOISE FILTERS
28.F1. RG-58 /U COAXIAL
CABLE with PLUGS
2 Powerful ALNICO §

Nagrels

MYSTERY PACKAGE

of ELE

CTRONIC PARTS

surprite
werth $40 00 :"" e tel 20

Our Prue

st

your o
1 BRA
‘::“‘"'w“ ° usabdl®

nams, ele
»

ARC.5 coMm
AN
TRANSMITTER =

VT, turplus
ﬁ:‘e A

TEAMS: Cash with seder o¢ 35% BIWN—BALANCE C.0.0.
ALL PRICES NET E.O.B. DETAOIT MINIMUM ORDER $2.00

TYiler B-9400
HERSHEL o co.

5249 GRAND RIVER 0etrait 3, Michigan

110¥, AC POWER SUPPLY
FOR 274N RECEIVERS

Just plug it irto the rear of your
274-N RECEIVER . any model.
Complete kit mnd black metal
case, with ALL parts and dia-
grams. Simple and easy to build
Delivers 24 volts plus B voltage. No
esigned eapecially
for the 274-N receiver. Only $8.95

Filament trans. for 274N receivers. Pri, 110V,
@ .6A. An exceNemsbu!
---------------------------- - ea.

in a Jiffy.
wiring changes to be made.

SPLINED TUNING KNOB
FOR 274N RECEIVERS

An exciusive O-R_item manu-
factured for us, Fits BC-453.
BC-454 and oOther 274N re-
ceivers. This is & really harc-
to.obtain item. Only..89c ea.

OFFENBACH-REIMUS
1564 Market Streel, San Francisco, Calif.
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Service

Industry

N IMPORTANT series of associa-
| tion meetings were held in the Ho-
| tel Roosevelt in New York City during
the first week of December.

The first of these sessions was a con-
ference of delegates representing as-
| sociations in seven of the northeastern
states. The major objective of this
luncheon was to discuss a dual 10-
point program toward the improve-
ment of Distributor-Service relations
with members of the National Elec-
tronic Distributors Association. This
plan was outlined in an article by Wil-
liam Leonard in the January issue of
Rapio & TELEVISION NEws. Because of
some difficulties in making arrange-
ments, the distributors were unable to
meet with the association delegates.

The conference, under the chairman-
ship of Frank Silverman, president of
the Television Service Association of
Connecticut, officially formed a region-
al federation of service associations to
embrace the New England States,
New York, New Jersey, and Pennsyl-
vania. The Federation, which is made
up of associations affiliated with one
or the other of the national organiza-
tions and including non-affiliated local
associations, is primarily concerned
with the problems of service peculiar
to the heavily populated areas on the
eastern seaboard. It will operate as a
loosely knit, cooperative organization
with delegates meeting at regularly
scheduled intervals.

Following the regional conference,
the first annual Electronics Fair to be
sponsored by the Radio Television
Guild of Long Island was held at the
New York State Agricultural College
at Farmingdale, L. 1. The Fair,
termed an outstanding success by
[ Murray Barlowe, president of the RTG,
including a comprehensive program of
technical and business lectures pre-
sented by nationally known speakers.
With attention focused primarily on
the operation and servicing of color
TV receivers, a wide range of service
equipment and replacement products
was shown and demonstrated at
booths maintained by parts distrib-
{ utors and manufacturers.

The Guild Fair terminated in a panel
discussion on captive service held at
the Hotel Roosevelt, following a meet-
ing of the Empire State Federation of
Electronic Technicians Associations.

Termed by the Guild as a “fact-find-
ing” forum, the purpose of the panel
discussion was to develop information
which could be presented to the Guild
Board of Directors for consideration in
recommending a stand for the organ-
ization on captive service.
| Members of the panel included Mur-
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ray Barlowe, president of the RTG, as
moderator; John F. Rider, publisher of
Ridei’s service manuals and books;
Dan Creato, vice-president of the RCA
Service Company,; John Miller, man-
ager of product service for the Gen-
eral Electric Appliance and TV Divi-
sion; Pete Langer, national service
manager for Sylvania Electric Prod-
ucts; Frank Moch, executive director
of NATESA; John Wheaton, secretary
of ESFETA; Sam Marshall, editor of
Service Dealer; Paul H. Wendel, editor
of Service; and Sidney C. Silver, serv-
ice editor of Rap1o & TELEVISION NEWS.

The panel discussions developed a
clear line of demarcation between
“captive” service and “factory”’ serv-
ice, terms that have been widely con-
fused in the discussions of the two
plans used by manufacturers to pro-
vide their own service to consumers.

After opening statements by eight
members of the panel, written ques-
tions directed to them were answered
by individual members of the panel.
The bulk of the questions were direct-
ed to Mr. Miller and to Mr. Creato for
detailed information on their com-
panies’ policies in providing consumer
service,

In his opening statement, Mr. Miller
had pointed out that G-E’s main rea-
son for entering the service field was
to “give maximum support to the sale
of our sets.” He emphasized that it
was not the result of poor servicing on
the part of the independent service
dealers in any of the areas.

Mr. Miller also differentiated be-
tween the direct factory service depots,
such as his organization has estab-
lished in Fort Wayne, Indiana, and To-
ledo and Columbus, Ohio, and the con-
sumer service activities of the Genreral
Electric appliances and television re-
ceivers in the retail trading areas sur-
rounding the 107 U. S. cities with a
population of 100,000 or more. Out-
side of these metropolitan markets,
G-E recommends that its distributors
provide for service through authorized
and trained dealers and also inde-
pendent servicing establishments.

Referring to their distributors’ ac-
ceptance of these recommendations,
Mr. Miller said: “On major appliances
(white goods), retail service is pres-
ently being provided by our distrib-
utors in less than 70 per-cent of the
107 large metropolitan markets.”

In his opening statement, Mr. Cre-
ato, of the RCA Service Company,
traced the gradual loss of business to
independent service dealers from the
time television was introduced post-
war in 1946. He pointed out that, dur-
ing the 1946-47 period the RCA Serv-
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ice Company handled service on all RCA TV sets. Since
then, it has steadily lost ground to independent service
dealers to the extent that it now handles consumer service
on less than 10 per-cent of RCA sets now in use.

Mr. Creato pointed out that. while his service company
was not “happy” about the trend. loss of business to inde-
pendent service shops has been substantial since 1951. An-
swering a question relative to the servicing of color TV
sets, he said that RCA encourages independent shops to
service color receivers,

John Rider urged service dealers to diversify their ac-
tivities so thev do not have to rely entirely on consumer
television service for their business. He pointed out that
shop owners should take a leaf out of the book of big
business by merging with other shops to provide for great-
er operating efliciency.

Mr. Rider said the independents must adopt the promo-
tional tools that are used effectively by big companies. As
an illustration he said that a dozen similar service trucks
on the streets of a city from a single organization look
like a much bigger service operation than several hundred
trucks operated by independents, but with different com-
pany names on each. He urged service dealers to adopt &
common identifying name that could be advertised nation-
ally to make the public aware of the great industry of
independent service businesses.

Frank Moch, executive director of NATESA, outlined
the difference between ‘‘captive service” anc “factory
service.” He said, “Captive service is a scheme foisted
upon the public whereby they are led to believe they are
getting something for nothing. and thus they are deprived
of getting better service, quicker, more personal, and
more economically.”

Bert Bregenzer, chairman of the FRSAP, said that tele-
vision technicians do not fear a clean fight for business in
competing with captive service. He said that certain types
of ads which have appeared in newspaper and magazine
advertising have tended to “degrade the indeperndent serv-
iceman.” ;

RV 7 YERTS “Shorty’
STATION WAGON & PANEL PICK-UP
» appliance dolly

YEATS Model No. 5
Aluminum alloy
Height 47°*

Weight 32 Ibs.

Only 47" tall, this new YEATS dolly is
designed for TV and appliance men
who make deliveries by station wagon
or panel truck. No need to detach appli-
ance for loading into the “wagon” or
pick-up . . . the YEATS “Shorty” will

slide into your vehicle with ease.

Has aluminum alloy frame with
it padded felt front, quick fastening
d (30 second) strap ratchet, and
endless, rubber belt step glide.
New YEATS f{olding platform at-
tachment, at left, saves back-
breaking work handling TV
chassis or table models.
your YEATS dealer today!

Call
5 é
Everbast” covers s paps

i

Folding platform
is 132" x 241"
—attaches instant.
ly. {Platform
only) $9.95.

YEATS semi-fitted covers are
made of tough water repellant
fobric with™ adjustable web
strops and soft, scratchless
white flannel liners. All shapes
and sizes—Write.

Furniture Pad

SEND posfcard for full information
on our complete line TODAY!

i
NS
TV Cover

W‘“ dolly

sales co.

Milwaukee, Wis.

E:

2101 N. 12th §t.
February. 1957

Mullard
AUDIO TUBES
DESIGNED FOR
BHIGH FIDELITY

Many years of research and

I development have been spent
in prodecimg a range of

l Audio Tubes to meet the
requiremests of High Fidelity sound
reprodictian in all respects, This is why MULLARD Audio Tubes are
accepted m Great Britain as a standard by which others ave judged, and

[ why lesdirg High Fidelity manufacturers in the United States also

use MULLARD tubes in their equipment.

i
;]
1

made for music

EL-34—Recognized as the finest high power
output pentode, up to 100 watts in push-
pull. Exceptionally linear, requires fow input
, voltage.

Ei.-ﬁ4—9-piq miniature AF power pen-
tode, combining high gain and |ine-
arity. Up to 18 watts in push-pulk:

|

;

1

*EL-37
Specialized manufacture-of Mullard
High Fidelity tubes, particularly the
EL-37 assures longer life and
increased balanced -power output.
Equivalent to 6L6, 588K, KI66.

*EF-86—High gain pen-  *GZ34 — Indirectly

*ECCB3/12AX7
| *ECCBZ2/12AUT tode with low hum,  heated full-wave rec-
*ECCB1/12AT7 noise, and micro- tifier with 5v, 1.9

Mullard guality double
triodes with low hum,
noise and micro-
phonics.

phonics, Especially
designed for input
stages of tape re,
corders and pre-am-
plifiers. Equivalent to

27128 1
*Maximum levels ;he-g ) {and_ the

specified and guaranteed

amp heater, 250 ma
output. Equivalent to
5U4G/GA without cir-
cuit changes with the
advantage of lower
tube voltage drop due
to unipotential cath-
ode.

MULLARD TUBES are availabie at leading audio distributors throughout
the United States. For detailed technical data and application information,
write to:

INTERNATIONAL ELECTRONICS CORP.

81 Sprirg Street, New York 12, N. Y. de
TRADE MARK MULLARD, LTC., LONDCH S

MULLARD TUBES DEVELOPED FOR HIGH FIDELITY
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STAN-BURN

5-PARKE

| CATHODE RAY TUBE SPECIALS

ONE YEAR GUARANTEE

G.E. Type S‘lI'JAN G. E. Type STA::
B

$15.80 10BPa $10.00 | $30.75 ..17CP4 ....520.58
19.10 12LP4a 13.95 | 33.90 ..I7GP4 .. 21.5%

12Qpa ... 10.50 24.7 17LP4 1s8.08
18,75 12UP4 ... 15.00 37.0 19AP4A .. 24.08
20.75 14CP4 13.75 | 28.35 . 20CP4A 13.35

150Ps ... 14.50  32.10 20CPaB* . 21.95
33,75 .16AP4 18.50 | 36.00 21AP: ... 25.08
32.20 16DP4A 15.25 | 29.75 21EP4A 20.15
23.50 I6KPA 15.75 | 33.50.. 21EP4B* . 23.25
27.20 16KP4A* . 18.75| 30.9 1FP4 21.15
33.75 16GP4 18,75 | 371.00  21MP4. 26.25
31.50 16LP4a 15.25 | 29.7 21YP4..... 22.00
31.50  16WP4 15.25  100.00. 28AP4 | 56.00
23.50. .17BP4 15.75  46.80 . 24CP4A*  38.00
27.50 17BP4B* 18.75 ! 48.2 DP4A®. 39.00

* Aluminized==|NQUIRE FOR ANY TUBE TYPE NOT LISTED
STAN.BURN CRT TUBES RCA LICENSED—MFO. BY LINCOLN
PRICES SUBJECT TO CHANGE WITHOUT NOTICE

$20 WORTN OF ELECTRONIC PARTS IN GRAB-BAG
congisting of: Porcetain sockets, coils, speaker, trans-
formers, resistors, condensers, etc. ONLY $1.98 (plus
30c_jostage)

TAPE RECORDERS—chous Brand

PE
List Pr. $249. gs. sxse 26 List pr. $120.95.0 570,95
List Pr. 199 29.00 | List pr.  79.95.. 58.98

rite lor comn lete ||Iunrnted details.

RECORDING TAPE—TOP QUALITY
Plagtic base—1200 Foot on 7 Reel—Freq. Response
50-15,000 <ps. Red o-nde blse> I.oh of 12, ea. $1.4€
Same—800 foot on 5 Lots of 12, ea. K14

| We stock the following manufacturers ||
KITS compiete line of kits—see Index

EICO o QUALITY ¢ ARKAY » PRECISE o KARLSON |
JENSEN + CABINART « ELECTRO-VOICE « DYNA. |

all_domestic orders will be shipped prepaid for nl

limited time. Send us your list. Order by Manu-
facturer and Model Number of item.

VM 4 SPEED HI-FI CHANGER—Model 1210 with
Ronette, Sonotone or Astatic flip-over cartridge . $22.98

—_— e
RC 456 4-speed Collaro, Bnan -NEW. Specnll 533 !l
45 RPM SPINDLE for above.....,.

4 SPEED PORTABLE RECORD PLAYER with MDNARC"
CHANGER—Ronette cartrippe- Two Tone Casr . ,$33.9

v 4 sn::o porume gh.nq" ampl with 2 tube
Amplier L sae e $39.93

WEBSTER 4-speed "Mag-: Mind* automatic none“e.
Sonotone or Astatic Aip-iver cartridgi -$24.95

MONAIICH Model UAGU 4 SPEED AUTO.

INTEIMIK
- .%$22.95

&S RPM SPINDLE. ...« cuoo.ovuenninannn
TU-8 MONARCH 3 Speed MOTOR & TURN.
TABLE UNIT (less arm) NEW LOW PRICE.,

e o e e e
SONORA—4 TUBE SUPER HET—AC/DC—EBONY sll 50
Above in RED., WHITE. MAHOG.. . . .. .. .....

ICA—ZI" “ABAIII" TABLE MODEL TV..... 5159.95
TO ANTENNAS AND SPEAKERS

umvusm_ 3 scet—48 lead. ... .ac0. [ $2.25
o 10 2.00
UNIVERSAL 2 sect—S4” lcad 1,78

Lots of 10, e;. 1.50
REAR SEAT SPEAKER KITS complete \\VINI Grllle
;\hreg switch, maichmg hardware, ete. G

98c

PACKAGED KITS
ANY PACI(AGE ONLY......

23 RADIO KNO 5 ROLL! i
S0 TERMINAL s'rmrs HOGK U WiRE
30 TUBE SOCKETS 1 PLASTIC BOX
1 L8, HARDWARE ASST'D SPRINGS
100 SET SCREWS 25 BATTERY PLUGS &
10 VOLUME CONTROLS SOCKETS
25 FT. SWIELDED WiRE 12 ‘sﬂ.lsl!rto.'gDUNﬂ RE-
23 CHOKES & COILS
2S5 WMICA CAPACITORS SONASSORTEDRTRIM
D AL GRCTs Sp TV & IF TUNER
SLUGS
100 NS, RES'STDHS 1S ROTARY SWITCHES
(STANDAR S0 CERAMIC CAPATI-
100 INS. n:sns'rons
(Deluxe) 20 mn:n TYPE RE-
100 KNOB $PRINGS WOUND

SPEAKERS—ALNICO V

SI1ZE J_Lot of 10 (ea.) | Each
. 29¢ $l.
5 $1.09
5 x 77 189
8" 1.80
6 x 9 1,98 :
8" 2.50 ;
12~ 3.73 3.
— ey T T T
DEALERS Write for low cost prices and '
| * catalogs on 'S modeis—HALLI-
CRAFTE UPERion. NATIONAL, PRECISION,
| HICKOCK TECHMASTER. G.E.. WESTINGHOUSE. ]
FUNGISOL, MATESTIC. GRUNDIG, ARKAY KITS,
| stLco, cE OTORS, BOGEN, ELECTRO-VOICE. |
HARMON-KARDON, GARRARD. KARLSON, UNI.
| YERSITY, M. W.'SCOTT. Adoress all inauiries ]
to Dept. 'RN-2

— ——
COMPLETE HIGH FIDELITY DEPARTMENT SEND US
YOUR LIST FOR LOWEST QUOTATIONS ON ANY ITEM.
e invite rort inquiries and offers, Our export de-
partment wi give special attention to o:ndltlng
foreign orders at minimum commissions. We are
and equipment at lowest prices. Send
our requirements for prompt quotations.
authorized distributors for United Motors, all Oeico
a . Motors Auto Radio parts in stock.
We also carry a complete line of popular makes of
lunu Tube. at 50/10 discount. Alse many other
urpose and transmitting types, and all elee-
: 2095 with order. Balance €.0.D. All nrim
F.0. NEW YORK Warehouse. uhmmum order 85,
Write for our latest price list And Hi-Fi Catalog RN- 2,
ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE

STAN-BURN

558 COMEY ISLAMD AVE.
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ILECTRONICS CO.
B'ELYH 18, H. Y

! Service Diversification
' (Continued from page 60) L
erating from a central location in the
city.

The partners in the new Consoli-
dated Services, Inc., are Forrest L.
Baker, A. R. “Al” Niehaus, Paul W.
Carter, W. L. Lehmberg, and H. M.
Willman. Each of these men has op-
erated his own independent TV serv-
ice business for many years.

The partners all stress the fact that
no one of them could afford or even
obtain the supervisory ability and ex-
perience necessary to operate a busi-
ness of the caliber of Consolidated.
Neither was it economically advisable
to develop a warehouse stock of parts
sufficient to supply an operation of
this magnitude. The same thing ap-
plied to testing and other technical
equipment. After months of planning,
they developed a physical plant that
is a service technician’s dream and ac-
complished a division of supervisory
responsibilities that utilizes the maxi-
mum capabilitiecs of each of the part-
ners.

The managerial responsibility is di-
vided roughly among Baker, vice-
president of the corporation, in the
capacity of business manager, Nie-
haus, secretary-treasurer of the firm,
and Carter, dividing the duties of
shop superintendent so that each
heads an eight-hour shift in the 16-
hour working day observed by the
firm. Outside service, with four ra-
dio-dispatched mobile units, each fully
equipped to do shop repair work, is
also divided into eight-hour shifts
with Lehmberg and Willman super-
vising.

The combined organization provides
many operational advantages. The de-
partmentalization of the organization
enabled the partners to add a number
of related electronic service activities
and to handle factory warranty con-
tract service for Vornado room air
conditioners. By March, they will
also be ready to assume the installa-
tion and maintenance work on Vorna-
do’s new automobile air conditioner.
For the present, at least, Consolidated
will confine its activities to radio and
television with the exception of the
Vornado contract service and hi-fi
record player service.

From the standpoint of providing
the top skills and employing the most
advanced techniques, the consolida-
tion is expected to have a remarkable
effect. Although all five members of
the firm do active supervisory work
and turn out a sizable amount of per-
sonal servicing, they now have more
freedom for attending factory schools
and taking other advanced training.
With the increase in personnel and
the stepped-up individual efficiency,
they plan to have key men in regular
attendance in trade and factory
schools and to foster a perpetual on-
the-job training program for their ex-
perienced personnel.
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TCS REMOTE CONTROL BOX

Contains many parts plus JENSEN SPEAKER
with 8 mamouth slug. This speakor makes ters
rific 25-30 watt tweeter for hi-fi.
worth $10.00. Complete unit.

few . N .

It. alone (s

$1.95

MBF TRANSCEIVER

l.ate model. Ideal 6 and 10 wmeter set-up
115 VAC and DC 2 95
Good eondition .

2 Meter 19 Whip Antenna
Like vou see on police cars., With cord sz 95
and bace. Brand new, boxed, Only .

ARB RECEIVER

19N0-9050 Ke. 4-band comtinnous tun-
I ing. FExcellent condition

$19.95

YOUR OWN CRYSTAL BANK!

Assorl.ed FT-241 & FT.
3. Brand new U.§ S 95
Go\'l surplus. Good, use-

{ul pupnlm- frequencies.
30 ASSOREED CRISTALE $3.49
23 ASSORTED CRYSTALS $2.98

COMMAND GEAR—EXCELLENT COND,

BC-453 RECVR. 1933 MC
BC-454 RECVR. :

3. W F
.|-3 T M =
. Brand new, hoxed, ()nly 4
-7 MC, XMT . Spanking new! Boxed! &
BC-456 MODULATOR: Excellent cond a
nc.ccz ANTENNA SWITCHING RELAY:
vacuum capacitor, New, Jow price 3.
TRIPI.E RECEIVER RACK. Wl(h shock
TNO

DOUII-E XMTR, RACK, With shock mn\mt L

ALL PLUGS: For SCR-274N or ARC: Ea. 1.00
1629 TUBES: For spares. New, h-)xed s
TRIPI.E RECEIVER CONTROL BOX. .‘ii
430 2

TRANSMITTER CONTROL BOX, On s
18 FT. FLEX CABLE TACH SNIFTS To

control recciver remotely. speeial 1.9%
All Ordau FOI Los Angeles. 2504 dePosit ree
quir All items subjoct to prior sale. MiNis

MUM ORDER $3.00.
OFPEN FRIDAY NITE TILL 1D P.M

ELECTRONICS
2251 W. WASHINGTON BLVD.
LOS ANGELES 18, CALIFORNIA

DUOTONEIN
ESQUIRE MAGAZINE
GET YOURS FREE

Get your free DFF* Kit
and start cashing in.
*Duotone Fidelity Focus

Write:

DUOTONE (0., INC.

KEYPORT, N. J.

TV-ELECTRONICS

WTI GRADUATES IN BIG DEMAND

Take your pick and hold a key top paying
joh in Television, FM and AM Radio,
Broadcasting, Radar, Automation, Compu-
ters, Migsiles, etc. Over 35 job classifica-
tions open to WTI graduates. FCC license
coaching included.

Complete, Modern Resident Facilities
You wotk with the latest lahoratory equip-
ment in Los Angeles. Non-essential math
and engineering theory omitted. Approved
for veterans. Free Placement Service. Com-
plete information in our FREE Booklet.
Write Dept. R-257

WESTERN TELEVISION INSTITUTE

341 W. 18th Street Los Angeles, Calif.
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Mac's Service Shop
(Continued from page 76)

“Laying off the kidding,” Barney
said, "I think I sec what you're driving
at. You're saying it behooves a tech-
nician to be alert to the little dangers
in his work as well as the big ones.”

“That's it exactly,” Mac applauded.
“You don’t need to tell a fellow cling-
ing to the side of a TV tower to be
careful; ncither do you have to warn
him about the dangers of implosion
when he's handling picturce tubes—at
least not if he has deliberately broken
a couple of burned out ones under con-
trolled conditions just to see what hap-
pens. Most of us are pretty alert to the
danger of being electrocuted by the
scts we work on or the equipment we
use, If we are not completely stupid,
we guard ourselves against these seri-
ous, cver-present dangers; but where
most of us fall down is in getting care-
less about the apparently little threats
to our well-being such as we have been
discussing, We just don't seem to real-
ize that lockjaw developing from an
infected burn can kill us just as dead
as a fall from the top of a seventy-foot
TV tower.”

“The independent service technician
has to think of such things more than
people do who work in radio factorics,
and so on,” Barney mused. “In a fac-
tory. there would be safety engineers
constantly studying each job for hid-
den dangers and warning the worker
against them. Ile would have to at-
tend safety meetings. and safety slo-
gans would be plastered all over the
place. The independent in service, on
the other hand. has to look out for
himself and be his own safety engi-
neer. That makes it a little tough since
many of these independent technicians
are already their own several-other-
things. For example, many are their
own office force. their own janitor.
their own purchasing agent. their own
advertising manager, and their own
public relations department.”

“Very true,” Mac commented with
a grin; “but just don't forget that they
also have their own businesses.” —30—
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April lssus
Send order and remittance to:
RADIO & TELEVISION NEWS, 366 Madison Ave.,

RATE: 50¢ per word, Minimum {0 words.
closes February {ith.

N, Y. C, 17,

RADIO ENGINEERING

COMPLETE radio, electronics theory & practice;
television ; broadctsttng, servicing ; aviatlon, ma-
tine, police radio. 18 or 21 months. Catalog. Val-
pamho Technical Institute, Dept. N, Valparaiso,
Ind.

DESIGN—Construction Service or Consuitation
on any type of Electronic Device. Electronic Nerve
fce Engineers, Poteau, Oklahoma.

FOR SALE

DIAGRAMS! Repair Information! Radios—ampli-

flers—recorders $1.00. Televisions $1.00. Give
make, model, chassis. Noreleo-Philips and Am-
perex tubes In stock! TV Miltie, Box 101RA,

Hieksville, New York.

DIAGRAMS for repalring radios 1. 00, Televislon
$2.00. Give make. model. Diagram Service, Rex
872-RN, llartford 1. Conn.

TUHES—TV Radlo. Transmitting And Industrial
Types At Sensibly Low Prices. New, Guaranteed,
Ist Quality, Top Name Brands Only. ‘Write For
Free Catalog or Call Walker 5-7000, Barry Elec-
tronies Corp., 512 Broadway, New York 12N, N. Y.

DIAGRAMS—Radios, Amplifiers, (‘hangers, $1.00
Each. Television Service Data $2.00. Unknown
Models, (ive Tube Layout And I'art Numbera.
Kramer's Radio Service. Dept. 636, 36 Columbus
Ave., New York 23. N. Y.

COMP'LETE Television Sets $11.95.
1115 Rambler, P'ottstown, Pa

Jones TV,

OLD Cone Type Loudspeakers: Collector wants
all makes and wmodels manufactured before 1927,
In reply write make, model, condition, loca-
tion, price. Box 5354, RADIO & TV NEWS.

BC221's WANTED—Highest cash price for BC-
221's paid even more if the unit has modulation
and hasn't heen tampered with, Original Book
needed. Write giving Model No. to Belton
Lahoratories, Inc., Rolten, Mass,

WANTED: ART-13 transmitters and parts—also
ARC-1, ARC-3, and ARN-T. lave requirement for
ARN-6 material, lron Core Loops, need all types
Collins and Rendix Aireraft Radio equipment.
Florida Aireraft Radio & Marine, Inc., I'.0. Box

205, International Airport Branch, Miami 48,
Florida.
CASH TPaid! SKell your surplus electrohic tunhes.

Want unused, clean transmitting, special purpose,
receiving, TV types, magnetrons, Klystrons, broad-
cast, ete. Also want military & conimercial lab
test and communications gear. We swap too, for
tubes or clioice equlpment. Send specific detiils
in first letter. For a fair deal write. wire or tele-
phone: Barry. 712 Broadway, New York 12, N. Y.
WaAlker 5-7000.

Sell—Check With Rex! Wanted:
and commercial fireraft elec-
tronies.  BC-788, I-152, ARN-7, ARC-1. ARC-3,
BC-221, RTAIR, ART-13, DY-21, APN-9, trans-
niitters, receivers, test egnipment, etc, Also Want
Electronic Tubes: broadeast. transmitting. receiv-
ing, Magnetrons, Klystrons, miniature. sub-minia-
tures, ruggedized, etc. For Top Prices Contact:
Bob Sanett, W6Rex, 1524 8. Edris Dr., Les An-
geles 3.;. Cal. l'hone REpublic 5-0215.

\\'\\TI-,D One T\' 54 ’I‘umn;. Unit for APR 4

we will pay $275 for unit in good condition. Reply

to: Wlaky, 15 Primrose Ave., Braintree. Mass.

U. 8 A

WILL pay for operating Manual or Dlagram Scott

Marine Radio 8. L. R. M, Dr, E. F. Miller, 344 A
t.. Idaho Falls, Tdaho.

REFORE You
Surplus military

RUILD your own television M‘il lnslrumcnt from
old TV set. Complete instructions $2.00, Sterling
Electronic Co., 129 \W. Long Ave.. New Castle, P'a,

ONE of the original General Electric FM recejv-

ers covering the old band 44-48 me. £10.00. Box
al % lh\DlO & ’I“ NEWS.
Tt,m-“ 40¢ ench High emission, ¢lean, boxed,

thoroughly checked. reprocessed. Most types Radio,
TV. 7 day money back satisfaction. Prepald 50¢
handling, 20% C.0.D., F.0.B. R&M TV, 284
Morris Ave., Ellzabeth, N. J.

TV ANTENNAS—Taco Shark Model 1815—Nox
of 2—$13.95,; 1847 or 1848 Stacking Kits $1.00;
Trio ZZ6A (AN7T) $£0.95; Trie ZZ6H (ANSH)
$4.95; 10 Element Conical Kit Model 5.4 or 5D
with lead. Masts, Standoffs and Hardware, a
high quality Kit, $4.95. Allied Electronies, 111
North 41st, Omaha, Nebraska.
TURES 40c Each. High emission, clean, hoxed,
thoroughly checked, reprocessed. Most types Ra-
dlo. TV. 7 day money back satlsfaction. [P're-
paid 50c handling, 20% C.0.bB., F.0.B, R & M
T\’ "8! \lorrl% A\e Elizabeth, N. J.

’()(‘hl"'!‘ vacuum cleﬂner $5.95 World- h\port

TNox 929, Endlo, California.

WANTED
CYLINDER and eold dize phonographs. Edison
Congueror, Idelia. and Oratorlo models., Berliner

Gramophones and Zono-o-phones. Columbia eylin-
der Graphophones. and coln-operated cylinder
phenos. Want old catalogues and llterature on early
phonos prior to 1919. Will pay cash or trade Iate
hi-fl components. Rox 50 ¢% RADIO & TELE-
VISION NEWS

AN/APR-4, AN/AI'R-9, other
““T8-,"" ARC-1, ARC-3, ART-13, everything sur-
plus; Tubes, Manuals, Laboratory equipment.
Describe, price in first letter. Engineering Asso-
claleq. 434 l'auerqon Rd., Dayton 9, Ohio.

\\’A\Tl-.l) Recelver RaIARN 7. MN-62A Trans-
celvers, RT18/ARC-1, AN/ARC-3, RC-788C, 1-152C,
Collins, Bendix equipment, Test Sets, Dynamotors,
Inverters. We pay highest prices. Advise quantity,
condition, price first letter. Alrcraft Radlo Indus-
tries, Inc., 15 East 40th St., New York City, tele-
phone Ll-,xlmzton 2- 6254

ART—13/TI7A Trnnsmltter\. £175.00: ART—
13/T47 Transmltters, $125.00;: RC-788 C Altim-
eters, $175.00;  ARC-3 Transceiver Complete,
$325.00; Ri/ARN-T Radio Compass, $175.00; BC-
318 Ree’r Modified, $25.00; BC.348 Ree'r Unmod-
ified, $50.00 ; ARC-1 Transcelver, $300.00 ; HC-342
Rec'r, $50.00: BC-312 Rec’r, $40.00; [-152-C In-
dicator, $50.00. Ship Via Express, C.0.D. Sub-
ject To Inspectlon To [, Flnnegan 49 Washington
Av.e ., Little Ferry. N.

\\lLL pay for operating li\hmu.ll or:r_
b

Seott Marlne Radio S.L.R.N
344 A St, 1daho Falls, Idahe.

February, 1957

“APR-,"" “"ARR-,*

Magram
E. F. Miller,

REPAIRS AND SERVICING

HQ for the 5 TOP QUALITY brands of

‘"TUBES

AT SENSIBLE PRICES!

e 90-Day RETMA guarantee ® Brand New
o Individually boxed e First quality only

WRITYE FOR LATEST RECEIVING AND TV TUBE
PRICE LIST, FREE!

1838 .$3.50| GL299 . ._$3. 3.00| Cxi02é . 2.3%
1Q22 . ,.S50.00| 304TH . 1620 ...$3.00
cL.2 ....19-00| 304TL . ao.so‘ 1624 1.2%
2c3s8 ... 2.0 5 1628 ‘30
2C39a 11,00 12.00\ 0o 1.0
cS1 2.5 d 1 3
s 9.9 99 7 1.3
.7 & 2’9
2.3 6I6A 2.9
3.50 42 ... 1.0
5.0 43 5.0
5.0 6 ... 4.5
3824 .l 1.8 | 1 1.3
. 80 4 1.4
3e29 . Els . 6 48
38P1 ... 1.4 3 0 1.0
3c23 ... 4.0 5 s 5.0
3c31 .. 1.4 676 . 11
cas . 6,00 .00| 5687 2.7
©30.00 .00| 5691 aly
3Foo0ooii ;75| 5692 ... S.0f
....... Write J10| 56893 . a7
sagsa .. .16.850 38 3 4.5
4-125A° . [30.2 .85 5718 250
4-2804 . .35.0 .50 9 2.0
4-400A . .58.5 00| 5725 2.78
824/ { 90| 5726 . K
EL3C .. 4.5 .28 1.2%
ac3s 1138, .00 1.2
E27 ... 8.5 .00 1.20
. 40.00 .20 1.00
2 ...19.10 1700
3.0 .50 ¥
. 1.4 00 -
.2 .78 1.40
0.0 .98 2.95%
1.9 .50 o
1.0 .80
1.2 .28
3 4.5 79
2.4 09
50/ s
32KV .., 8.00 s
RKEO ... 1.35 .00
RK6S ... 7.00 0
HYE9 2.50 3
H
5
5
]
]
s

i o u o

.50 991 ...
. 2.9%| CK100% , .35
. S.00 CK1007? . .75
many. many others. Over 1000 types in
.

stocit WRIY (SURPLUS)

HIGH Fidellty Speakers Repalred Amprlte Speaker
Service. 70 Vesey St .1, N. Y. Ba. 7- -.)80

T\’ TROURLES? Send .\lndel Symptoms nnd
$£2.00 for Analysis. Electronic Service Engineers,
T'otean, Oklahoma.

HEATH Kit Computers Wired-Tested. FElectrenic
Service Engineers, Poteau, Oklahoma.

TAPE RECORDERS

RECORDERSE, Tape., Hi-Fi, Wholesale Prices.
(atnlogue Klarston, 215 E. 88th St., N, Y. C. 28.
Accessories.
270-E Con-

I‘RF RECORDED Taneq. Recorders,
Unusual Values. Catalog. Efsco Salea
cord Avenue, West Hempste'\d N,

'I‘AII-‘ Recor(lers 'l‘npe U’nusunl Values. Free
cgm;’log Dressner 69-02 R, 174 St., Flushing 63,

Recorders. Tapes. Ra-
I'honographs. Towers—15H5, Phila-

WHOLESALE Catalogue:
dios. Records.
delphia 3,

CORRESPONDENCE COURSES

USED Correspondence Courses and Books sold and
rented. Money back pguarantee. Catalog free.
(Courses bought.} Lee Mountain, Pisgah, Ala.
USED Corresponilence Courses, Educational Books
Rought, Sold, Rented, Catalog Free. Vernon, 624
Mohawk, Rossville, Ga.

2 COLOR TUBE CARTONS

Keeps your tube stock neat. New
fety partition prevents

breluloe. Distinctively Iltho-

raphed in glossy réd and Bisck,

he most distinctive tube carton
avajlable today, Minimum quantity:
100 of any One¢ size. Write for
case lot prices.
S

ZIE
Miniature . .

Fom TUBE PER 100
5 1

...5UaG o

TE ﬂLOSSV IOXES
Completely blanl No printing of
olnerwhe same as abo
high quality, same
grices. Specify “WHITVE"
ardering. When color is not atated,
2 cotor cartons will be shipped.

TUBE STACKEIS

White 9lossy only.
holds :o Mini tube Jart o
stacker holds 10 “GT"™ !cnlrlﬂnl.

CH
Mlmlueker .

e 1
5” DUMONT SCOPE MODEL 274A |
AT LESS THAN HALF PRICE! |

Genuine Dumont model 274A, 5” oscilloscopes,
regularly lold for $150, now avallable for LESS
THAN HALF PRICE! Look at these featuresi Fre.
quency response within 5094 from 20 to 200,000
cps with recurrent sweeps from 8 to 30,000 cps.
Similar X and ¥ amplifiers and provision for n-
tensity [modutation. Portable, light weight. Shpg.

ucker

R

wgt. only 35 |bs, Used, clean, checked Oout and
guarantecd_ 5 00
SPECIAL! F.O.B. NY.C............ g ]

TEST EQUIPMENT BARGA!NS'

AISOHFTIDN WAVEMETER.

S
HANNEL MARKE.’R Kay "Megl-msl'ke;'

incl. all 13 xtals. Wy, o0d . . ...

SIGNAL GENEII{YOR. Measurements Corp, mode
78FM. 86-110 Mcs. 30 Ke. deviation. Excellenl
condition ... .. ... ... .o .$175.00

INSTRUCTION

ENGINEERING Degrees earned by home study.
(Residential courses also available). I"acific Inter-
national University, (American College of Engi-
neering}, Box 27724-C, llully“ood 27, Calif.

LEARN While Asleep! Details free. Resenrch
Association, Box 610-RT, Omaha, Nebraska,

MISCELLANEOUS

DECALS—Trademarks, Service, Sales, etc. Write
Allle(l Decals. Inc., 8378 Hou;.h Cleveland, Ohlo.

l-..\\'luSl)ll()l' with a pnck of cigarettes, mmmlure
transistorized radlo transmitter, Complete Dia-
grams and Instructions.  $1.25, C. Carrler Co.,
134 15th St., N.W_, \\'.tlshinm.nn D. C.

TFLI-,PHO\L E\tenqlon in your car. Answer Your
homne telephone by radio from )our car. Complete
diagrams and instructions.  $1.25, C. Carrier Co.,
734 15th St.. N.W., Washington, D. C.

www americanradiohistorv.com

TV Sweep Generators
RCA MODEL WR-59A

SPECIAL ;. *75

COND,

TRANSFORMER SPECIAL!
3100-0-3100 voits @ "2 amp!

PRIMARY tapped for 98:104-110-116:123 volts, 68

eyel AC.
SECONDARV 3100 volts each side of céntet @ 508
Conserva:

ma. 1§ KV impregnated mica insulation.
tively rated. Meas. 9" L x 8" H x 7l/g w. sa4 50
New, guaranteed. ShPg, wgt. 60 Ilbs.
WRITE FOR ""BARRY'S GREEN SHEET “* FREE!
TERMS: 250, deposit with order, balance C.0.D.
All merchandise guaranteed, £.0.8, N.v.C,

Subject to Price Variation &

Stock Depletion
ELECTRONICS

BARR

512 Breadway, Dept. RN, N.Y. 12, N.Y.
Call Day or Night—24 Hour Phone Service
; Phone: WAlker 5-7000_J

199
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TUBE

SPECIALISTS to the WORLD

SELECT THE TUBES YOU NEED FROM ONE OF THE
MOST COMPLETE TUBE INVENTORIES IN THE WORLD

200

First Quality — Fully Guaranteed — No Seconds
RECEIVING TUBES

€AD7G

1.50

WE SHIP TO ALL THE WORLD.

8LEG .98 12BF6 .60
6L7 95 12BH7 .89
6N7 .89 12BKS 9S8
Q7 .85 12BQ6GT 1.35
6Q7GT .79  12BY7 .90
R7 .88  12BZ7 98
SR7GT .68 12C8 .69
8 .87 12CUs 1.35
6S8GT 1.05 12H6 .59
6SA7 79 12JSGT .65
6SATGT 79 12K7GT .85
6SB7Y 87 K8 .69
65C7 .72  12Q7GT .75
SFS 72 SAT .69
65FSGT 69 125A7GT .69
65F7 .82 125C7 75
65G7 .65 125G7 .79
6SH7 74 12SHT K-13
SSHTGT 59 1257 .65
6547 &9 125K7 69
6SJ7GT 59 j2517 .85
4 -84 325N7 75
6SK7GT .59 -
125Q7 .59
6SL7GT 75 12SR7 s9
8SN7GT 75 °
65Q7 .89 12VEGT .73
65Q7GT .59 12W6GT 87
&SR7 .58 14Aa4 .95
6557 .75 14AS 1.30
:g-r -g: 14A7 .75
sus 85 138  .as
sus 95
6v3 128 14¢7 £L
&VE 1.10 14Ee 1.05
6VEGT .59 13E7 1.1§
SWAGT (13 14F7 .88
SWEGT 79 14F8 1.10
6X4 48 147 .85
:::GT g: 14N7 .85
. 1aQ7 8s
sxee 2% 14m7 1.20
7a5 ‘e 14s7 1.10
746 78 14aw? 1.28
747 .75 198G6G 1.89
7A8 <75 T8 95
TAD?7 1.65 25AvVS 1.28
;:E?’ .gg 285AX4 1.05
= 25BKS 95
ZANY 35 25BQSGT 1.25
7BS ‘es 25CD&G 1.75
786 ‘7s  2sCUé 1.30
787 .75 25L6GT 65
788 .85 25W4aGT 72
;g: .75 2328 TS
.75 2876 .62
7C7 .79 -
30 .65
7E7 1.15
767 1 3217 85
h 3ASAS .69
7F8 1.10
767 1.10 35BS .68
THT .79 35CS .68
727 1.25 3516 .65
7KT 1.15 3Iswg .44
;L; l-éo asvya 65
N .88 Y
7Q7 ‘os 3523 &5
7RT 3szs .59
95 a1 75
vy 95 2
42 .69
TW7 .95
N7 0 43 79
7va .88 50aS +68
7z4 .65 S0BS 68
}i:g 89S 50Cs 58
57 SOL 62
12A8BGT 7 SOXGG 8BS
12AH7GT 1.05
50v6 .78
12ALS €5 s0Y7 78
12aQS 70 53 1'25
12ATS 48 -
12AT7 92 7O0LY 1.15
12AU8 .62 75 .65
12AL7 .78 77 47
12AVE .52 78 .57
12AV7 .85 g0 .59
12AWS .95 g1 1.85
12aXa 85 g3 1,19
12AX7 78 83V '95
12AY7 1.18% N
12477 g B4/8Z4 A%
1284 w5 117L/M7 245
12Ba6 &0 117N/P7  2.45
12BA7 B 117Z3 68
1ZR0E T 11724 1.0
L1ZRER .EE 11726 a5

CORRESPONDENCE IN 4lL LANGUAGES.

DA3/VR75
OB3/VR90 .73
0C3/VR105 .68
0D3/VR150 .68

1822 1.25
1823 2,68
1B24 4.85
1B27 12.95
1BaSs 3.45
1838 33.50
1840 3.45
1B4a1 14.95
1C21 1.89
1N21 .39
iN21B 1.45
1N23 .68
1N23B 1.40
1N39 42
iN33A .48
1pP21 29.50
ip22 13.28
1P23 1.85
1ipP24 1.45
1P2S 64.50
1P28 8.95
1p30 1.95
1p32 95
1P39 1.45
1P40 1.25
iP41 2.45
ipaz 2.3s
2aAP1 4.95
2822 1.95
2C21 -39
2C34 25
2C36 1.50
2C39a 10.95
2C40 .45
2C4a3 10.2%
2C52 2.95
2CS53 10.75
2021 65
2021W 1.9%5
2E22 3.15
2E24 2.40
2E26 3.28
2E30 1.58
2G21 2.45
2131 13.00
2)32 12.50
2)33 14.00
2134 14.00
2)36 14.95
2)51 97.50
2)5S 39.50
2)61 12.9%
2)62 12.95
2K23 15.25
225 11.95
2K28 27.50
2K33Aa 56.95
3aP1 2.90
3aB24 1.50
3R24W 4.95
3B25 A4.95
3B2s 7.45
B2z 3.35
3B29 5.95
38P1 2.45
3C22 59.50
3c23 3.45
3c2a 1.48
3C45 $.95
3D21A 2.95
3pP1 3.25
3E29 9.00
4.654A 13.25
4-125a 22.50
4-250A 32.50
4c27 8.95
ac28 17.4%
4C3s 13.45
4E27 8.50
4X7S0A 22.45
4X150G 31.95

BP1 2.38
58P4 1.98
5C22 27.50
5CP1 1.95
SCP1A B8.45
s5Cp7 7.95
5b2i a5
5FPT 1.0
EIZ9 29.50
5130 17.28
5J33 095
SiP1 13.45

PRINTED IN U.S.A.

TRANSMITTING

sIP2 6.35 876 72
5JPS 9.95 878 a8
sLP1 7.40 884 L
SNP1 4.95 8ss .95
6aC7W  1.a5 902 2.a8
6AKSW  1.45 918 1.65
GALSW .95 923 1.25
6aQ5W  1.70 928 1.50
6ASSW  2.69 927 1
6BF7W  3.35 930 119
6Caw 6.75 931a 2.95
6€21 1895 954 28
6F4 2.65 955 as
6]awa 448 956 .35
G6JSWGT 3,90 957 35
6IEW 220 9s8a .38
6lewa 3130 989 1.32
K4 .20 991 .29
6SN7WGT 1.85 1603 2.95
aw 1.20 1616 .50
EXSW 1,38 1619 130
BP7 45 1622 128
120P7 1495 1624 .95
1SE 1.45 162s 29
1SR .49 1626 19
2807 95 1633 .85
100TH  6.25 1635 1.38
100TL  £.25 1641 1.38
211 a5 1653 1.75
2498 295 2080 1.25
249¢C 1.95 2051 .65
250TH 1895 5516 6.45
250TL  14.75 5517 1.65
628 488 5634 6.95
2734 3.45 se3é 2.90
2748 85 8637 a.95
304TH 995 sea8 7.35
304TL 12.30 5633 8.95
3074 1.10 Sea1 5.95
3504 2.6s 5642 K-
3508 235 =643 5.95
3718 88 5647 ‘95
3934 450 sgs1 1.35
WLa17a 295 5654 1.25
417a/5842 5656 7.90
14.95 5670 1.10

25

5687 2.65 6099 1.35
§692 510 €101 1.as
5693 4865 6113 1.25
5696 90 6146 78
$702 195 6161 69.50
5703 .95 §187 398
5704 1.85 €189 228
5718 .75 €263  11.a5
7184 4.78 6264 1145
719 118 6539 2.95
5725 145 8005 a7s
s726 60 8008 388
5727 1.25 8012 98
§732 2.95 go013 2.65
s734 175 ®013a 375
8781 1.45 8014  €7.50
5762  99.50 8020 128
5763 1.25 8025 1as
5783 .35 9001 82
S787CK  4.05 9002 .80
5794 .95 92003 1.20
8812 2.70 9004 35
5814 .95 900§ 139
5819  32.50 9006 ‘28
5820 495.00 C1JA 10.9s
5823 135 C6l) 7.95
5829 1.35 CK100S .32
5830 4.30 CK1006 3.35
5841 7.40 CK1007 .65
5844 .95 CK1038 4.70
5851 3.45 CK1038 4.70
5876  12.50 F123A  2.75
5879 1.25 F1274 22.50
gggé gg: F128aA 14.95
- FG17 4.98

so2e 1525 re27a 1090
5899 .95 FG32 398
5902 s.os FG9S  17.50
=508 875 FG105 1295
5906  14.95 FG172 17.95
5908 7.88 MHF100 6.9s
8932 2.95  yr200 9.95
5933 225 yraoo 17.50
3263 545 wLeie a7.30
: RK6ES 7.50

7254 d
726A 4.95 | We urgently need for government con-
13ee  3230| tracts military electronic equipment,
TS0 ©5:90 | such as: BC312, BC342, BC348, ARTI3,
802 245 | APR4, ARCt, ARC3, ARNé, ARN7,
o 1401 Bc221, BC788, BC610, and many
80S 395 | others. State conditions, type and best
806 a.8s :

807 118 | Price.

808 1.25

809 2.20

AL 20:50 2" SIZE METER SPECIALS

811a 325 0— 10 D.C. VOLTS................2.85
812 275 0— 40 D.C. VOLTS... )

aras 3.25 0—100 D.C. VOLTS. ..

e 1050 0—150 D.C. VOLTS. ..

815 1.95 0—300 D.C. VOLTS..... .

816 1.1 0~-—500 D.C. VOLTS. .... e

=5 788 0~ 25 D.C. MILLIAMMETER. . ... 5

8398 795 0— 50 D.C. MILLIAMMETER. .......
8308 65 0=—100 with 300 mill SCALE.....

832 578 0—500 ......0..chaaeiuaeanas

8324 7.95

833A  42.50

836 1.45% TERMS: cagh with order or 259 deposit—balance €.0.D.
837 1.25 10 days net to rated accts. All prices F.O.B. our warehouse,
Bas 453 Special Quanfity Discounts, .

I A d |+

mei 2% Al Inquiries Answere | B [

B66 1.18

n7za  i2s Promprly i

370 Greenwich Street, New York 13, N. Y. Telephone CAnal 6-8446

RADIO & TELEVISION NEWS

www . americanradiohistorv.com
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STEREO
MHECORDIN

you can have it
now with
viking

‘_/}ﬁlﬁfﬁ

ol Adolity

ALL YIKING DECKS

SOME OF THE BEST THINGS COME IN PAIRS ety eIDE B o 19EEDIas
plus, at 7% ips. 40 to 7,000 cps plus,

ot 3% fps
signal-fa-noise: 50 db or berter.

A pair of matchirig RPGI and RP61S Record /Playback G (AT
Preamplifiers for stereo recording as well as play- by G cpost Gl eff 0

percent.

back of stereo tapes — plus conventional erase-record Capstan drive: belt driven hom full-

flooted motor platform,

operation. capstan fywheel: 13 Ib
tope speed: 7% ips (3% ips qvailable
by chdnging belt to smaller gréove on
motor pulley).
moximum reel 4ize:

A pair of in-line heads on the Viking "SR’ Tape deck motor: dxpole, §0-cycle. (SO-cycle motors
ovailable at $2.00 odditional charge.}

for stereo realism, plus the conventional erase and P11 VTS P e ool sl
Fe d braking surfoce. Adjustable.
record/playback heads. S e e T

take-up reel brake: mechanically actue

ated. Na adjustment required. Cork pad

braking surfoce.

° record/ployback head characteristicss
track width 090 inch. Gop width .00015

Viking tape system components inch, Impedance 2000 ohms at 1000 cy-

cles. Double coil hum Bucking winding.

and recorders are sold through Muwmetal shiclded. Output 2.5 mv.
dealers. Further technical in- recommended blas current: .8 ma. ot 68 ke.
formation may.be obtained by erate head characteristics: track widt

- 4 oL 3 125 inch, double gap (each .005 Inch),
writing directly to Vikimg of inducrance 53 mhe ot 1 by erase 60 db

Minneapblis. at 68 ke

RP6) SERIES PREAMPLIFIERS

frequency respense, playback: 30 to
14,000 eps 2 db.

frequency response, record.ployback
cycle: 30 10 12,000 cps * 2 db.

distortion (tapes recorded 12 db below
seturatien): less than 2% within specified

NE oF MINNEAPOLIS re—

internal signal-to-noise rovie: 60 db mini-

9600 Aldrich Avenue South, Minneapolis 20, Minnesota il umirs

EXPORT DIVISION: 23 Warren Strest, New York City 7, New York cqualization: modified NARTB
i Cable: SIMONTRICE, NEW YORK (All Codes) output: 1 volt, high impedonce.
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There’s something new on Mallory
volume controls—a line switch with
unique contact action. Make and break
is accomplished by spring-snapped
motion of “‘floating’’ rings of special
Mallory contact alloy. Rings rotate with
each switch operation . . . presenting

a constantly changing eontact surface . . .
providing these performance extras:

Far Longer Life . . . cleaner make and
break . . . less wear and arc erosion.

Overload-precof . . . Snap spring czrries
no current . . . won't seften when
overloads occur.

Positive snap action "'feel” . . . with
minimum torque.

These extra features come at no
extra cost to you. On your next
replacement job . . . insist on
Mallory controls with these new
switches . . . put extra value into
every control replacement!

a
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