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Independent Service Dealers:

TV-RADIO SERVICE IS YOUR BUSINESS

Thar's why we say,use Raytheon
TV and Radio Tubes for your
replacement work. We have no
‘‘captive service’’organizations
to compete with you for TV and
Radio service business — we

leave the service business to you.
Serving you is our only interest.

First, we serve you with the
finest TV and Radio Tubes —
Raytheon Tubes — designed to
meet the varying needs of the
many set manufacturers and

perform perfectly in all makes
and models of sets.

Second, we serve you Raytheon
Tubes promptly and efficiently
through a network of inde-
pendent Raytheon Tube Dis-
tributorswithtrained personnel
eager to help independent
dealers in every way.

Third, we serve you with the ex-
clusive Raytheon Bonded Elec-
tronic Technician Program. If
you can qualify, you become

part of a nationally recognized
and advertised organization,
yet you retain your own inde-
pendence.AsaRaytheon Bonded
Electronic Technician, you’re
identified as a dependable busi-
nessman capable of fast, effi-
cient TV and Radio service on
all makes and models of sets.
You will have the exclusive
Western Union “‘Operator 25’
tie-in bringing business to you,
along with many other impor-
tant advantages.

Ask your Raytheon Sponsoring Bonded Tube Distributor to give you the Raytheon Bonded story.

WEY'RE o,
1 q"

RAYTHEON MANUFACTURING COMPANY

Nawton, Mass.

Rayiheon makes "_ Receiving a

all these

'i. Semicanduch

Receiving ond Cothode Ray Tube Operotions

* Chicago, lll. = Atlanta, Ga.
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N.R.l. Training Leads to
Good Jobs Like These

| TRAINED
THESE MEN

"I have progressed very rap-
idly. My present position is
Studio Supervisor with
KEDD Television, Wichi-
. ta.”—Elmer Frewaldt, 3026
. Stadium, Wichita, Kans.

“Fix sets part time in my
shop. Made about $500 first {
three months of the year.
Could have more but thisis -
about all I can handle.”’— %
Frank Borer, Lorain, Ohio. | *
A

“I've come a long way in
Radio and Television since
graduating. Have my own
¥ business on Main Street.”—
h Joe Travers, Asbury Park,
New Jersey.

I didn't know a thing
about Radio. Now have a
good job as Studio Engi-
neer at KMMJ.*" — Bill
Delzell, Central City,
Nebraska,
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You Practice

SERVICING

with Kits | Send You

Nothing takes the place of PRACTICAL
EXPERIENCE. That's why NRI training
. is based on LEARNING BY DOING. You
use parts I send to build many cireuits
common to Radio and Television. With
\ my Servicing Course you build the

modern Radio shown at left. You
build a Multitester and use it to help

make $10, $15 a week fixing sets in
spare time while training. All equip-
ment is yours to keep. Coupon below will

bring book of important facts. It shows
other equipment you build.

| Will Train You ot Home in Spare Time

RADIO-TELEVISION Technician

 TELEVISION

Making Jobs, Prosperity

5 million homes have Television
sets now. Thousands more sold
every week. Trained men needed
to make, install, service TV sets.
About 200 television stations on
the air. Hundreds more being built.
Good job opportunities here for
qualified technicians, operators, etc.

BROADCAST-
ING: Chief Tech-
nician, Chief
Operator, Power
Monitor, Record-
et . ing Operator,
Remote Control Operator. SERVIC-
ING: Home and Auto Radios, Televi-
sion Receivers, FM Radios, P.A. Sys-
tems. IN RADIO PLANTS: Design
Assistant, Technician, Tester, Serv-
iceman, Service Manager. SHIP
AND HARBOR RADIO: Chief
Operator, Radio-Telephone Opera-
tor. GOVERNMENT RADIO: Op-
eratorin Army, Navy, Marine Corps,
Forestry Service Dispatcher, Airways
Radio Operator. AVIATION RADIO:
Transmitter Technician, Receiver
Technician, Airport Transmitter
Operator. TELE-
VISION: Pick-up
Operator, Tele- ¥
vision Techni-
cian, Remote
Control Operator. |

Al R Ll L Ll (i {1 13171 ({177 &

You Practice

BROADCASTING

ywith Kits | Send You

A As part of my Communications Course
I send you parts to build low-power
. Broadeasting Transmitter at left.
 Useit toget practical experience. You
put this station “on the air” . . . per-
form procedures demanded of broad-
= casting station operators. An FCC
Commercial Operator’s License can
§ be your ticket to a bright future. My
= Communications Course trains you
to get your license. Mail coupon
Book shows other equipment you

build for practical experience.

Americas Fost Growing Industry
Dffers You Good Pay, Success

Training PLUS opportunity is the PERFECT COM-
BINATION for job security, advancement. When times
are good. the trained man makes the BETTER PAY,
gets PROMOTED. When jobs are scarce, the trained
man enjoys GREATER SECURITY. NRI training.can
help assure you and your family more of the better
things of life. Radio is bigger than ever with over 3,000
broadcasting stations and more than 115 MILLION
sets in use, and Television is moving ahead fast.

Start Soon to Make $10, $15 a Week Extra Fixing Sets

My training is practical, complete; is backed by 40 years of success training
men at home. My well-illustrated lessons give you basic principles you need
and my skillfully developed kits of parts “bring to life’* things you learn
from the lessons. I start sending you special booklets the day you enroll,
that show you how to fix sets. Multitester you build with my parts helps you
discover and correct set troubles, helps you make money fixing neighbors’
sets in spare time while training. Many make $10, $15 a week extra this way.

Mail Coupon — Find Out What Radio-Television Offer You

Act now to get more of the good things of life. I send actual lesson to prove
NRI home training is practical. thorough. My 64-page book “How to be
a Success in Radio-Television” shows what my graduates are doing and
earning. It gives important facts about your opportunities in Radio-
AVAILABLE Television. Take NRI training for as little as
$5 a month. Many graduates make more than

to all qualified

the total cost of my training in two weeks.
VETERANS

Mail coupon now to: J. E. SMITH, President,
UNDER G.I. BILLS

J. E. SMITH, President
National Radio Institute
Washingten, D. C.

Our 40th Year

Dept. 7DD4, National Radio Institute,
Washington 9, D. C.
Our 40th year.

ThABc' F |
ERVlcfug‘ 3
o

14

MR. J. E. SMITH, President, Dept. 7DD4
National Radio Institute, Washington 9, D. €.

Mail me Sample Lesson and 64-page Book, FREE.
(No salesman will call. Please write plainly.)

write in date
VE TS of discharge

RADIO & TV NEWS is published
as second-class matter July 21, 19048

matter,

April, 1957

., at the Post Office. Ch
SUBSCRIPTION RATES: one year U. S.

monthly by Ziff-Davi blishing Company, William B, Ziff, Chairman of the Board (1946-1953), at 64 E. Lake St.. Chicago 1, IIl. Entered
9. Yene 5 E icago,glll.. u%de}r'- the act of March 3, 1879. Authorized by Post Office Department. Ottawa. Canada, as second-class
and Canada $4.00:

and possessions,

Pan American Union Countries $4.50: all other foreign countries $35.00.
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COVER PHOTO. A "urvice engineered’’
test b d by al Elec-
tric. speeds servicing by improvmg ef-
ficlency of shop. See plans for building
bench on page 51 and suggestions on
selecting test equipment, page 45,
(Ektachrome by Burns Photography Inc.)
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¥ DEVRY TECH CAN PREPARE YOU E I.E CTRO N I c s
IN SPARE TIME AT HOME AS AN 3
TEC HNICIAN!

No Previous
Technical Experience or
Advanced Education Needed!

Laborers and bookkeepers, store clerks, farmers, - .
salesmen — men of nearly every calling — have taken o N i BETTER JOB,
the DeVry program and today have good jobs or service : ~: A BRIGHTER
shops of their own in Electronics. : .

Here's proof positive that it can be done — done by men FUTURE
like yourself — men who had no previous technical experience,
no advanced education.

If you are 17 to 55, we will tell you free how you may pre-
pare for exciting, interesting jobs in Automation Electronics, Radar, = ¥ RADAR
Guided Missiles, Communications, Industrial Electronics and many : ;
others shown at right. Here is a chance of a lifetime to prepare to cash
in on one of today’s fastest growing fields. Mail the coupon for details.

DeVry Tech’s amazingly practical home method enables you to
spend minimum time to get maximum knowledge. In fact, you get
exactly the same type of basic training equipment used in our
Chicago and Toronto training laboratories — among the finest!

Send coupon for free facts NOW !

INDEX

foa

COMMUNICATIONS

GUIDED
MISSILES

TELEVISION
MICRO-WAVES

RADIO
Live-Wire Employment Service Draft Age?

DeVry Tech's Placement Depart-
ment is in contact with some of
the best-known employers in the
Electronics field. The service is
free to all graduvates—and DeVry
Tech’s record in helping to place
men has been outstanding.

INDUSTRIAL

We have valuable
ELECTRONICS

information for every
man of draft age;

so if you are subject 3 - COMPUTERS
to military service, X
be sure to check
the coupon.

AUTOMATION
ELECTRONICS

What a DeVry Tech Diploma Meant to These Men!

Sample Lesson

FREE!

"
P s . See for yourself how
> 3 v 2 DeVry Tech trains you
- el Y for real opportunities
G. F. Beane, W. Edward Hahn, Nick Barton, llli- George D. Crouch, : ] in Electronics. We'll
Virginia, was a lllinois. Was a  nois,came direct- California, was a 5 also give you a free
truck driver. He laborer, now an ly from high retail store clerk. = Y & 3 copy of an interest-
took the DeVry electronics proj- school to DeVry He took the DeVry . 513 P ing booklet, “'Elec-
Tech Training Pro-  ectengineer with  Tech. Now has Program, and today == @ tronics and YOU.”
gram, andis now  Televiso, Inc. his own service isin the servicing = o i
a technical elec- DeVry Tech train- shop and tells us field for himself. :} Mail COUPOI\ '|’°dqy!
tronics salesrep-  ing helped him he is ‘‘literally ) .
resentative. prepare for his snowed with DeVry Technical Institute
present position.  Work.” 4141 Belmont Ave., Chicago 41, ill,, Dept. RN-4-M

Please give me FREE Sample Lesson and your book-
let, *Electronics and YOU,” and tell me how | may
prepare to enter one or more branches of Electronics
as listed above.

“One of North America's Foremost Electronics Training Centers”

Accredited Member of
National Home Study Council

Name. Age___
Please Print
T Ha 5. Street Apt.
D:VRY TECHNICA[ INS'I'I'I'II'I'E B S B civ Zone___State

CHICAGO LLINOIS [ Check here if subject to military training.
e Bt ‘ 3 ; ; DeVry Tech’s Canadian Training Center is located
o W \ £ g at 626 Roselawn Avenve, Toronto 12, Ontario

DeFOREST’'S TRAINING, INC. =2 1 oy 2004

April, 1957 5
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 RCA Ceiatunowuatible, SPEAKER SYSTEMS

hi-quality... hi-fidelity...anywhere and any way you like it

cmiroms

Soft and sweet or loud and lively . ..in your
den or in your living room, RCA CUSTOM
CONVERTIBLE SPEAKER SYSTEMS
offer the finest in sound satisfaction.

Buy with confidence! RCA CUSTOM
CONVERTIBLE SPEAKER SYSTEMS
through exclusive RCA bottom-porting,

RCA 30151 Biaxlal Speaker—compares
with models two or three times the price!
Features 14.5 ounce Alnico-V magnet and
8-ohm voice coil. Its 12-inch woofer employs

arereadily convertible for use as INFINITE
BAFFLE. .. BASS REFLEX ... CORNER
DRIVER... to suit your room acoustics,
and your personal taste. Custom-built ap-
pearance is readily obtainable. .. panels
and grill cloths can be removed and inter-
changed easily for matching or contrast-
ing effects.

Olson-developed foam damping ring; 3-inch
tweeter is mounted off-axis to minimize
crossover interference; high frequency
response extends beyond 18,000 cps.

Suggested User Price (optional) $33.50

RCA 50251 Direct Radiator Speaker—
outstandingly smooth, unsurpassed in its
frequency range to 16,000 cps. Features
same construction as 50151 and incorporates

medium-weight curved cone for smoothness,
range, damping, and sensitivity to equal
sound pressure of higher power speakers
using double the power input.

Suggested User Price (optional) $25.253

RCA Enclosures—Beauty in cherry or
blonde cabinetry, the salid Honduras Ma-
hagany will enhance room decor with the
expensive look and feel of fine woods.
Built for a lifetime of use, RCA enclosures
feature mortise-and-tenon joints, glue-block

®

COMPONENTS DIVISION

reinforcements and wood-screw clamping.
For 12-inch speakers.

Suggested User 300W1 Cherry $69.95
Price (optional) 301W1 Blonde $74.50

301X1 Adapter Panel—converts 12-inch
enclosures for use with B-inch speakers.
Suggested User Price (optional) $2.45

'RADIO CORPORATION of AMERICA

CAMDEN, N. J.

RCA SPEAKERS FOR TV e RADIO ¢ PHONOGRAPH ¢ HIGH FIDELITY s PUBLIC ADDRESS e AT RCA DISTRIBUTORS EVERYWHERE!
& RADIO & TV NEWS
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Way to Reach
the Top in
IV SERVICING

ALL PRACTICE METHOD— s
PROFESSIONAL TECHNIQUES

Includes 17’/ picture tube,
all other tubes, compon-
ents for TV receiver. Also
5 inch professional type
Scope and highly accurate
Signal Generator. Training
low in cost; monthy terms.

F YOU HAVE some Radio or Television experience, or if
you know basic Radio-Television principles but lack ex-
perience—NRI’s Professional Television Servicing course
can equip you to go places in TV servicing. This advertise-
ment is your personal invitation to get a free copy of our
booklet which describes this training in detail.

You Get COLOR TV Texthooks Early

The day you enroll, N.R.1. sends you special Color-TV books
to speed your knowledge and understanding of this vast,
growing phase of Television. Many full color pictures and
diagrams help you recognize defects and help you learn
how to correct them quickly and properly. To cash in on
the coming color TV boom you'll need the kind of knowl-
edge and experience this N.R.I. training gives.

YOU LEARN-BY-DOING “ALL THE WAY”

This is 100% learn-by-doing, practical training. We supply all the
components, all tubes, including a 17" picture tube, and com-
prehensive manuals covering a thoroughly planned program of
practice. You learn how experts diagnose TV receiver defects
quickly. You see how various defects affect the performance of
a TV receiver—picture. sound and color: learn to know the causes
of defects, accurately, easily, and how to fix them.

You do more than just build circuits. You get practice recognizing,
isolating and fixing innumerable TV receiver troubles. You get
actual experience aligning TV receivers, eliminating interference,
using germanium crystals to rectify the TV picture signal, obtain-
ing maximum brightness and definition by properly adjusting the
ion trap and centering magnets, etc. There isn’t room to list all
the servicing experience you get.

April, 1957

e 'W_-,;b.....—-:—"" =

SERVICE MANAGER &

Graduate C. Dority of Silver
Spring. Md. says: “Your course
is so thorough that anyone interested in
the challenge of servicing shouldn’t miss
this opportunity. 1 can find my way
around a TV Chassis as easy as I can
my own home as a result of your course.”

James D. McIngvale of Lake
Cormorant, Miss. says: [ have
serviced about 95% of common TV com-
plaints. A yvear ago 1 would not have
known where to start. I can now fix a
Television receiver defect in minutes
when it used to take hours.”

Get Details Free—Mail Coupon

Once again—if you want to go places in TV servicing, we invite you to find
out what you get, what you practice, what you
learn from NRI's course in Professional Tele-
vision Servicing. See pictures of equipment
supplied. read what you practice. Judge for your-
self whether this training will further your
ambition to reach the top in TV servicing. We
believe it will. We believe many of tomorrow’s
top TV servicemen . . . for black and white,
UHF and Color TV . .. will be graduates of this
N.R.I. training. Mail the coupon now. There is
no obligation. National Radio Institute, Dept.
7DET, %’ashington 9, D. C.

Oldest and Largest Home Study
Radio-Television School

ational Radio Institute,
Dept. 7DET. N.W., Washington 9, D.C.

Please send my FREE copy of “How to Reach the Top in TV

Servicing.” I understand no salesman will call.

(3 768860800808 BBEBBBBEEE00a ...Zone....
Accredited Member National Home Study Council

.------1
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KLEIN

THE THRILL THAT
ONLY GOOD TOOLS
CAN GIVE

The radio ham, serviceman or de-
signer knows that the most im-
portant tools in his kit are Klein

Pliers—long nose, oblique cutters,

side cutters.
The quality of the work you do
depends. in no small measure on
_the quality of the tools you use.
Your reputation as a craftsman is
protected when your pliers carry

the Klein trademark. Yasr
SIRVICE
- e

100 years of service to
linemen, electricians
and industey is back of
this new Pocket Tool
Guide No. 100. A copy
will be sent to you
upon request, without
obligation.

i KI-EIN & Snn

MCCORMICK ROAD = CHICAGO 45 ILLINDIS

SERVICE INDUSTRY:

ITH this fourth annual issue in
which we take special note of the
interests of radio, TV, and electronic
service technicians in_our contents, it
is surely appropriate to assess the

status of the industry in some sort of

perspective. As in other years, tech-

nicians have devoted a great deal of-

time to the pros and cons of licensing,
business ethics, and .factory service.
Such perennial issues aside, it is hard
to recall a year during which there
has been greater change in the char-
acter of the service industry.

One important turning point was
passed without much fanfare: The
service industry, now doing business in
the billions, took in more consumer
dollars over the past year than were
put into the purchase of new receiv-
ers. Accelerated interest in color and
other changes may alter this picture,
of course, but-the fact remains that
the service technician, as a principal
purchaser of replacement components,
must be courted more earnestly than
ever by the manufacturers of compo-
nents, including those who, in past
years, have ignored the technician
while going after the more lucrative
original-component market.

This change, bound to occur, was
just one facet of the increasing recog-
nition being accorded to the technician
and the increasing honor being paid
him. He continues to be saluted with
a “week” or a “month” in his honor,
under the sponsorship of RCA, G-E,
and other manufacturers. This year,
manufacturers have been joined by
government: Arizona TV Serviceman'’s
Week, proclaimed by Governor McFar-
land, was celebrated the week of

- March 4th.

Recognition in a more realistic di-
rection has also been evident. Incensed
by a program of factory service they
considered to be urifairly competitive,
service technicians throughout the
country raised a strong voice of pro-
test. The manufacturer involved, G-E,
heard the voice. Anxious to maintain
the good-will of the independents, G-E
called a conference in New York for
the express purpose of giving assur-
ance of its good intentions and prom-
ising to implement this assurance with

_an improved parts supply situation,

sponsorship of increased educational
programs for independent service, and
an emphatic halt to the type of ad-
vertising that technicians had consid-
ered derogatory to them.

If this is the year in which the tech-
nician seems to have come of age in
so many ways, one would expect that

www.americanradiohistorv.com

7 % RECORD

YEAR OF CHANGE

it was a year of great stability, and
that the industry had at last begun to
settle into a clearly defined pattern.
Nothing could be further from the
truth. In fact, it is difficult to recall
many years in which there have been
more changes.

Increasingly aware that it cannot
live by TV alone, the -industry has
been striking about for new fields. Di-
versification has become a byword; the
technician has learned that his field
is electronics, not television. The range
of new avenues being explored includes
industrial systems, medical electronics,
small-appliance service, closed-circuit
TV, and marine electronics.

In exploring these new fields, the
technician is up against equipment.
that is often maintained on a contract
basis by the manufacturer of that
equipment himself. In some cases, this
blocks the independent; in others, the
manufacturer, unwillingly in the serv-
ice business to provide needed support
for his product, encourages the entry
of competition. Even more important
a roadblock is the size of the service
business seeking new fields. Can a
small independent compete in a large-
scale sphere? He can if he merges
with other.small shops to form a sin-
gle larger establishment. There is evi-
dence of a trend in this direction.

Also instrumental in the trend
toward merger is the difficulty in pro-
curing and holding skilled technicians.
The rate of flow from the small shop
to the large plant or factory is alarm-
ing—at least to the independent who is
interested in growth. The heavy per-
centage of graduates from technical
training institutes who go immediately
into industry confirms this trend. The
owner of the independent shop is
caught between the salary he must pay
a good man to keep him and the sched-
ule of charges for services beyond
which the customer will rebel.

Partly as an outgrowth of the labor
shortage, independent service is re-
appraising its stand, in many quarters,
on the do-it-yourself-trend. "Advising
the amateur fixer and selling him parts
can be done with less personnel, pre-
vents the service bill from going too
high, and keeps the customer from
running to the distributor or the drug
store. Besides, say supporters of this
new view, you can’t buck a trend. “If
you can't beat 'em, join ’em!”

Whatever else may be said of the
sérvice industry, it is certainly not
standing still—nor will it stand still.
Rapid change—the sign of vigor—is
still the keynote....... reeesene O.R.

RADIO & TV NEWS


www.americanradiohistory.com

ALLIED’

1957

value-packed 356-page

CATALOG

ALLIED RADIO

100 N.WESTERN AVENUE» CHICAGO 30,18
Telephone HAymorker 1-6800

EW?MEMW -ouR 26TH Ysan

CATALOG

NO. 160

. ml- u:'v: :ln_uum 19 57
, INOEX ON
PAGE 349

A e RO RHRRRRN - s« AR,

the only COMPLETE catalog
for everything in electronics

-_ :; (Uonld Moat MWQMICA« Q@ FEATURING ““ j

® Latest Hi-Fi Systems and Components TR SUPER-VALUE knight-kits
e Super-Value KNIGHT-KITS ;j_ The very finest electronic equipment i;" ..;{
o P.A. Systems & Accessories ® Recorders & = 3 in money-saving kit form—Test In-  EZ8
. . struments, Hi-Fi Kits, Ham Kits, e 5
Supplies . TV Tubes, Antennas, Accessories i Hobbyist Kits. Easiest to build and ke

o Amateur Receivers, Transmitters, you SAVE MORE!

Station Gear e Test and Lab Instruments

e Specialized Industrial Electronic . EVERYTHING IN HI-El:
Equipment @ Huge Listings of Parts, Tubes, ” World’s largest selection of quality
Transistors, Tools and Books ... Hi-Ficomponents and complete music

systems. MORE PEOPLE BUY THEIR
HI-FI FROM ALLIED THAN ANYWHERE
ELSE IN THE WORLD!

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

EASY-PAY TERMS:

Only 109, down, up to 18 months to
pay. Available on orders over $45.
Fast handling—no red tape.

IS G NS N ENN OGNS OGNS S e
ALLIED RADIO CORP., Dept. 1-B-7
100 N. Western Ave., Chicago 80, Iil.

send for the leading electronic supply guide

[ Send rFRrREE 356-Page 1957 aLLIED Catalog l

ALLIED RADIO .~

World’s Largest Electronic Supply House
April, 1957
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The only pickup...

the

with

pickup

P
¢ UNEQUALLED FLEXIBILITY .
o SINGLE OR DOUBLE PLAY Y
¢ STYLI EASILY REPLACED N
e NEW ANTI-HUM DESIGN
o RUGGED CONSTRUCTION .

you can custom tailor to fulfill
all requirements for optimum,
unequalled play-back performance
of every record in your collection

ONLY THE FLUXVALVE OFFERS ALL
THESE SIGNIFICANT FEATURES:

High compliance with low vibrating mass ... unex- *

celled transient response. .. flat frequency response
well beyond both ends of audible frequeney . . . un-
equalled definition and clarity, each instrument or
voice is individually distinguishable . . . complete
absence of resonances in the audio frequency...low
overall distortion . . . anti-hum design . . . stylus
changing is éasy; no tools . . . hermetically sealed
cartridge body.

EXAMINE THESE
EXCLUSIVE FEATURES:

half mil single play

half mil—=1 mil double play

half mil—2': mil double play
{ 1 mil—2' mil double play

?}Iﬂl’s: 4 1 mil single play

2%z mil single play

Enjoy a new listening pleasure and experience . . . ask your dealer to demonstrate
the Fluxvalve...words cannot describe the difference...but you will hear it!

Professional Audio Components I% %{I& M/ cepe éﬂ

Hhe djffprence’

Demonstrated and sold by Leading Radio Parts Distributors everywhere. For the one nearest you and for detatled literature: write Dept.

EXPORT: AD. AURIEMA. INC., 89 BROAD ST., NEW YORK / CANADA: CHARLES W. POINTON LTD.. 6 ALCINA AVE., TORONTC

www.americanradiohistorv.com
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ELECTRO-VOICE
Low-Frequency
Drivers

Model 12WK,
Net $65

-Z'}

okt sd___dl .l

E A

Model 12TRXB,
Net $64

Model SP12,
Net $65

ELECTRO-VOICE
Mid-Bass
Driver-Horn
Assembly

Model 8HD,
Net $18

Model 18WK, Model 18 W, Mode! 15WK, Model 15W, Model 15BWK, Model 15BW,
Net $115 Net $115 Net $85 Net $85 Net $43 Net $43

ELECTRO-YOICE
TRX Extended-Range
Integrated 3-Way
Loudspeaker Systems

Model 12W, Model 12BW, Model 15TRX, Model 15TRXB, Model 12TRX,
Net $65 Net $33 Net $145 Net $79 Net $120

ELECTRO-VOICE | - %y [ ]

Radax Coaxial Integrated ( -~ -

Full-Range ) | el mc;
2-Way Loudspaaker :

s SN A || GH-FIDELITY SPEAKERS

_ Outperform, Outsell Them All!

Model SP15, Model SP158B,

Net $85 Net $43 First in sales of Hi-Fi Equipment, the most
complete line of High Fidelity Speakers.

ELECTRO-VOICE manufactures the most complete high-fidelity
product family . . . speakers, speaker systems, speaker en-
closures, amplifiers, preamps, tuners, phono cartridges, do-it-
yourself enclosure kits, and microphones. Available at leading
high fidelity distributors.

See, Hear Electro-VYoice —Today’s Best Selling High Fidelity —
At Your E-V Hi-Fi Dealer Today!

Write for Catalog 118 {28

[ ]
EleclioYorce
Model SP12B, Model SP8B, ELECTRO-VOICE, INC. e BUCHANAN, MICHIGAN

Net $33 Net $29.50
Canada: E-V of Canada, ltd., 73 Crockford Boulevard, Scarborough, Ontario
Export: 13 East 40th Street, New York 16, U. S. A. Cables: ARLAB

ELECTRO-VOICE 3 ; ;
Coaxial Mid-Range A | ELECTRO-VOICE

Drivers 1\ L Diffraction Horns

I e B r ]

Model 828HF with Model 848HF, Model 847HF, Model 6HD,
A8419, Net $28 Net $52 Net $33 Net $22

ey ELECTRO-VOICE gy -
ELECTRO-VOICE s . _ Super-Sonax *1
H-F Drivers \ Very-High-Frequency
- : - Drivers

Model T25A, Model T10A, Model T35, Model T35B,
Net $58 Net $42.50 Net $33 Net $21

www.americanradiohistorv.com
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TRIAD
SERVICE AID NO. 1

PTM Service Aid No. 1. is o con-
venient, easy-to-read wall chart
listing the logicol steps which the
Professional Televisian Man
should use to pinpoint the defec-
tive sweep component when
foced with o "lost roster.” Get
your free copy from your dis-
tributor, or write to us. Supply
is limited.

4055 REDWOOD AVENUE
VENICE, CALIFORNIA

812 EAST STATE STREET
HUNTINGTON, INDIANA

MRS

TRAMSFORMER CORP

A SUBSIDIARY OF LITTON INDUSTRIES

* Presenting latest information on the Radio Industry.

By RADIO & TELEVISION NEWS
WASHINGTON EDITOR

MICROWAVES, THE NEW WORK-
HORSE OF RADIO now being sought
by an increasing number of radio and
TV broadcasters and an unending list
of public and private agencies, is now )
on trial in Washington.

The tremendous demand for these
upstairs channels (890 to 13,000 mega-
cycles) has jammed the Commission’s
hearing schedule and dictated a fact-
finding session that will provide a pat-
tern for the future use and require-
ments of the microwave belt.

A variety of advantages has been re-
sponsible for the rising popularity of
the microwave signals. They can be
directed to any selected spot within
view of the transmitter and, by means
of successive repeater stations, relayed
over added distances. Microwave com-
munications can be in the form of
voice and telegraph correspondence,
also teletype, facsimile, and TV-relay
services. Further, microwave facilities
permit push-button observation of in-
dustrial and other business operations,
and remote control of devices through-
out a system. By methods known as
multiplexing, many messages or func-
tions may be handled simultaneously
over a single microwave channel.

Because of their position in the ra-
dio spectrum, microwaves are not af-
fected in the same way by weather
and man-made interference as are

| xjadio services operating on lower fre-

quencies. In turn, their straight-line
directivity permits the same channel
to be used by parallel systems trans-
mitting different kinds of information.
Microwave systems are usually more
economical to install and maintain, as
compared to wire lines, where a sub-
stantial number of communication
channels are required, or a single broad
communication channel, such as tele-
vision, is involved. Also, since the
transmitter energy may be concen-
trated and pointed, microwave requires
comparatively little transmitter power.

A major part of the nationwide TV
program network operates over micro-
wave systems provided by the tele-
phone companies. In other cases, where
such facilities are not available from
the telephone companies, individual TV
stations have installed their own pri-
vate microwave relay systems. e

Also serving TV are the microwave
links which carry programs from the
local city studios of a broadcaster to
the distant transmitter site of the TV

broadcast station. Portable and mobile -

microwave transmitters make it possi-
ble to pick up news, sports, and other
events outside of the regular studios
and deliver them to the transmitter.

Microwave adjuncts for TV broad-
casting, other than intercity circuits
operated by common carriers, operate
in bands at 2000, 7000, and 13,000
megacycles,

NEW TV GRANTS SINCE FREEZE LIFT

Continuing 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"*
Alabama Florence @ ,..... 41 632-638 15.8
Utah Prove ..., 11 198-204 1.38
Wyoming Casper  .,.... 6 82-88 12.87

NEW CALL LETTER ASSIGNMENTS

STATE . CITY CALL

CHANNEL FREQUENCY

Connecticut New Britain WNBC .
{Farmerly

Kentucky l;ud.ucah WPSD-T};
{Formerly

WPSD)

WEKNB-TV)

30 566-572

* ERP = (effective radiated power, kw.)

www.americanradiohistorv.com

RADIO & TV NEWS


www.americanradiohistory.com

EFFECTIVE
JOB FINDING
SERVICE HELPS CIRE so, he is adding technical

TRAINEES GET

BETTER JOBS

HERE'S PROOF
FCC LICENSES
ARE OFTEN SECURED

IN A FEW HOURS

WITH OUR

COACHING

EMPLOYERS

MAKE JOB OFFERS
LIKE THESE TO OUR
GRADUATES EVERY

MONTH

CLEVELAND B
INSTITUTE " :
”"‘Y Making

\e FCC Licgn,
samp Intormagion

FCC

Cleveland Institute of
Radio Electronics
Desk RN-4, 4900 Euclid Bldg.
Cleveland 3, Ohio

April, 1957

HERE IS YOUR
GUARANTEE

If you fail to pass your Com-
mercial License exam after
completing our course, we
guarantee to continue your
training without additional
cost of any kind, until you
successfully obtain your Com-
mercial license.

WE GUARANTEE

TO TRAIN AND COACH YOU AT HOME IN
SPARE TIME UNTIL YOU GET

YOUR FCC LICENSE

If you have had any practical experience—Ama-
teur, Army, Navy, Radio repair, or experimenting.

OUR TRAINEES GET JOBS LIKE THESE EVERY MONTH

AIRLINES and install an interoffice phone system. In the space
of 14 mc})\nlh:, he comp:eted the Master Co‘urseland
In a year and a half, he recelved his first class FCC recelved his first class license. He is now installing
lncens)e' He isn’t through vet. He is canlln\?mg his and maintainine mobile and microwave equipment.
training with Cleveland Institute. His goal is much

James S. Glen. Jr., 2920 Knob Rill Road,
higher than his present l)osluon with Eastern Airlines,

Tacoma, Wash,
"*know-how'’ to his prac-
TEST ENGINEER

tical experience. You can be sure he will go far.
Bob Thompson, 2935 Ironwood Drive,
Nashville 14, Tenn. “I am pleased to inform you that I recently secu.red
a_ position as Test Engineer with Melpar, Inc. (Su
sidlary of Westinghouse). A substantial salary in-
MOBILE SERVICING creasé was involved. My Cleveland Instltute training
played a major role in qualifying me for this position.’
When Jim enrolled, he was a temporary employee of Boyd Daugherty 105 Goodwin Ct..
the City of Tacoma, Washington, He was helping wire Apt. C, Falls Church, va.

HERE'S PROOF FCC LICENSES ARE OFTEN SECURED
IN A FEW HOURS WITH OUR COACHING

Name and Address License Time
John H. Johnson, Boise City, Oklahoma 1st Class 20 Weeks
Prentice Harrison, Lewes, Delaware 1st Class 27 Weeks
Thomas J. Bingham, Finley, North Dakota 2nd Class 9 Weeks
William F. Masterson, Key West, Florida 2nd Class 24 Weeks
J. A. Niedeck, Bethlehem, Pa. 2nd Class 8 Weeks

OURS IS THE ONLY HOME STUDY
COURSE WHICH SUPPLIES FCC-
TYPE EXAMINATIONS WITH ALL

LESSONS AND FINAL TESTS.
Your FCC Ticket
is recognized by

employers as proof

EMPLOYERS MAKE JOB OFFERS LIKE THESE
TO OUR GRADUATES EVERY MONTH
BROADCAST STATION IN ILLINOIS: ‘“We are in need of an
engineer with a first class phone license, preferably a stu-
dent of Cleveland Institute of Radio Electronics; 40 hour

week plus 8 hours overtime.”

WEST COAST MANUFACTURER: ““We are curren'ly in need of your
of men with electronics iralnmg or experience in radar s
maintenance. We would appreciate your referral of in- *ed"“cal ability

credited

" by
terested persons fo us. National Home Study Councit

MAIL COUPON TODAY

I‘----------------------------- --"
. : J ]
I Cleveland Institute of Radio Electronics

] ; \ ]
i Desk RN-4, 4900 Euclid Bldg., Cleveland 3, Ohio 1
Please send Free Booklets prepared to help me get ahead in Electroniecs. l

1 I have had tralning or experience in Electronics as indicated below:
[ | [ Military 0 Amateur Radio [0 Telephone Company 1
] [ Radio-Tv Servicing [ Broadcasting O Other . . . s |
1 [ Manufacturing [0 Bome Experimenting ]
[] In what kind of work are you now engaged?............co0vvenen |
1 In what branch of Electronics are you Interested®.........cciieiinieiiiiiiiiiniioreenrsoneacioans |
i ]
: NI Cy 3§ @e4 358 0 5 Boaics (o unid remm s srmto Vet Age....... AdAreSS. . .c.venecersmecsiosccesestaasssocsaccsos l
1 CltYawisrss o oo cbinrtsbis H400, Ldpsitasmein . cainnn ZONe.usins State............. feseeaieianne ERRRRRE |

Special Tuitlon Rates to Members of Armed Forces

13
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UNI-DIRECTIONAL

MODEL 737A

SEMI-DIRECTIONAL

MODEL 51

You

have

your choice
of three

SHURE

moderately

priced

general-purpose BI-DIRECTIONAL
microphones

MODEL 315

Where quality is essential, yet costis a factor—
you can rely on these SHURE Microphones

FOR PUBLIC ADDRESS « HOME RECORDING-
COMMUNICATIONS » PAGING AND INTERCOM
SYSTEMS

MODEL 737 A "MONOPLEX" : Uni-directional, moisture-proofed crystal microphone—reduces
feedback by 67%! Can be used under adverse conditions of background noise where conventional
microphones would be practically useless. **“Humi-seal” Crystal for trouble-free operation even
in humid climates. High impedance unit with excellent response to 10,000 cps. Output —54.0 db.

LIST PRICE $46.00

MODEL 51 “"SONODYNE": Semi-directional, dynamic microphone. Switch for low, medium,
or high impedance makes it three microphones in one! Ideal for recording and “close-talking”™
applications. Frequency response is 60-10,000 cps, Qutput —=52.5 db. Unusually rugged micro-
phone; can be used in any climate, indoors or outdoors. LIST PRICE $49.50

MODEL 315 "GRADIENT": Bi-directional high fidelity microphone with multi-impedance switch.
Picks up sound equally from front and rear; is ‘“‘dead’ at sides. Ideal for interview broadcasting
or group recording. Frequency response 50-12,000 cps. Provides exceptional voice and music
reproduction. Particularly useful in installations where feedback is a problem. Qutput —57 db.

LIST PRICE $85.00
All three units have rugged, die-cast metal cases and are finished in a rich satin chrome.

SHURE BROTHERS, INC.

Microphones == Electronic Components
\ 210 HARTREY AVENUE « EVANSTON, ILLINOIS
: ‘“In Electronics Since 1925

TN »

Common carrier use of microwaves
has become commonplace. Microwave
links constitute about half of the tele-
phone company’s national coaxial ca-
ble-microwave network. In addition to
relaying TV programs, the telephone
company system can carry up to 600
two-way conversations at the same
time on a pair of microwave channels.

It is in the non-common-carrier and
non-broadcast services that the most
varied utilization of microwave facil-
ities is found. That is because prac-
tically all forms of communication,
which can be converted into electric
impulses, can be sent by microwave.
Consequently, certain industries and
business establishments harness micro-
waves for many purposes. With it,
they can direct various activities at
remote points. These field installa-
tions can, in turn, automatically re-
port pertinent information back to the
control office.

Thus, the central station in a micro-
wave system can start, stop, slow, or
speed unattended equipment; open and
close valves; record pressure, tempera-
ture, engine speed, rate of processing
and other data; telemeter voltage, cur-
rent and power; locate line faults; and
perform other supervisory functions.

Many public utilities, such as power
systems and oil and gas pipelines, de-
pend upon microwave to control instal-
lations along the way. Pipelines con-
stitute about two-thirds of the present
route mileage of all private microwave
systems, and power utilities about one-
fourth. One petroleum chain extends
from Texas to New York, a distance
of 1700 miles. Some other systems are
more than a thousand miles in length.

Railroads also employ microwave for
signalling and other traffic controls.
Radar operation on land and water
also involves some incidental micro-
wave utilization. Some private micro-
wave systems provide more than 100
channels for voice communication.

Private microwave operation, at
present, is mostly in the 2000- to 6000-
megacycle range.

Federal, state, county, and munic-

i ipal governments find microwave sys-

tems a valuable adjunct in handling
police, fire, highway maintenance, spe-
cial emergency, conservation, civil de-
fense, and general administrative mat-
ters. One example of Federal use is
the Bonneville Power Administration.
Microwave also serves to control traf-
fic and otherwise helps in the opera-
tion of state highways; examples are
the Pennsylvania, New Jersey, and
Ohio turnpikes.

Over-the-horizon .or tropospheric
scatter techniques have recently dem-
onstrated that microwaves have pos-
sibilities for international communica-
tion, as well as for the TV-program
relay. In this type of transmission,
signals do not follow the curvature of
the earth, but go instead in a straight
line beyond the horizon into the at-
mosphere, where some are scat-
tered by the tropospheric layer back
to earth far from their origin. In the
early part (Continued on page 124)
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the world’s finest mast
at today’s Iowest prices !

Packed with new features that reduce installation
time...cut costs...deliver sturdier antenna support—

with the greatest convenience and safety.

NEW! EXCLUSIVE! DUAL T-NUT CLAMP

— saves time, cuts costs

Dual Clamp has 2 T-Nuts to accommodate standout insulator end locking
bolt. Eliminates nuisance and cost of additional nut buckle straps.

NEW! EXCLUSIVE! FREE TURNING GUY RING
AND BEARING FOR EACH SECTION
—can never bind or jam

Extra large square guy ring for greater stability.

COMPLETELY INTERLOCKED

Can’t pull out! Each mast section has swaged neck, expanded bottom.
Can’t slip down ! Each mast section rests on a heavy-duty cotter “plat-
form’’ pin. Bottoms are notched to automatically align locking-bolt holes.

Can‘t twist or turn! Sections are securely locked in place by a sturdy
L-Bolt with man sized lever that makes it easier to tighten without tools.

EASY TO TAKE DOWN!

Both the Dual T-Nut Clamp and Guy Rings are positioned below each joint.

This allows the mast to be completely collapsed without removing the
clamp or the standout insulator, and without jamming.

see your t”ﬁ””[l M‘s’[ﬂ distributor

Now Channel Master offers
you the widest selection in TV wire. 2

® New UHF Tubular Transmission Wire
e New 4-Conductor Rotor Wire

e New Low Priced Addition to VHF Flat ¥
...~ Ribbon Transmission Line

® New Hank Packaging— 50', 75’, 100’

(O

CHANNEL MASTER CORP. «.covvivee, v 1.

the world’s largest monufacturer of television antennas and accessories

3 TINC-COATED Inside and Out .
_— —

CHANNEI. MASTER EXTENDS MASSIVE
NATIONAL ADVERTISING CAMPAIGN
MILLIONS OF AMERICANS WILL CONTINUE TO
READ AND REMEMBER CHANNEL MASTER LARGE
SIZE ADS IN AMERICA'S LEADING PUBLICATIONS

Successful s

Farm Inn\al i
s Farming

»Tm"-d R

) .
Progreasive Larmer
¥

copyright 1957 Channel Master Carp.

®)-Troda Mork Reg. U.S. Par. OF.
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TUsE

ELECTROMIC

Here's your first line of defense

against one of TV's biggest service problems

Sylvania Deflection T'ubes

—upgraded and ftriple-tested for dependable
performance in TV’'s hardest working
deflection systems

Notice how much more rugged the Sylvania
wafer stem mount looks (left). That’s be-
cause the wafer stem results in shorter con-
struction with more points of support and
heavier, sturdier leads.

If you haven’t yet tried these new Sylvania
deflection tubes—you're in for a pleasant
and profitable surprise.

They've been carefully redesigned and
thoroughly tested to meet the challenge of
hard-working deflection systems, tightly
engineered circuits and the “‘runaway” con-
ditions which often result when components
age and change in value.

Sylvania’s wafer stem construction mini-
mizes the effects of electrolysis resulting
from gases driven off by high tube operating
conditions. The wafer stem provides wider

¥ SYLVANIA

LIGHTING -
16

RADIO

ELECTRONICS -

www.americanradiohistorv.com

TELEVISION -

spacing between leads and permits the use
of heavier lead wires.

The wafer stem adds mechanical rugged-
ness to these tubes by providing three-point
support and reduces internal arcing by in-
creasing the spacing between the plate pig-
tail lead and the tube mount.

These improvements were made as the
result of thorough testing and experimenta-
tion to determine points of breakdown in
earlier types. Now, these tests serve as im-
portant quality control measures for the
production of these new deflection types.

SyrLvaniA ErecTtric Propucts INC.
1740 Broadway, New York 19, N. Y.
In Canada: Sylvania Electric (Canada) Ltd.
Shell Tower Building, Montreal

ATOMIC ENERGY
RADIO & TV NEWS
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The static life test operates the
tube under dc circuit conditions
near maximum plate and screen
dissipations and dc cathode cur-
rent. Characteristics are con-

Test No. 2TV Life Test

Sylvania deflection tubes are test-
ing in stock models of representa-
tive TV manufacturers. Tests are
conducted at accelerated line volt-
ages so that tubes are operated at
a considerably high level. These

Test No. 3—Dynamic Life Test

These dynamic life test racks en-
able Sylvania to approximate TV

set operating conditions which -

can be controlled. Thus, an oper-
ating standard is established

April, 1957

trolled for maximum and mini-
mum values and is considered at
the end of its life when character-
istics drop below or rise above
specified limits.

accelerated conditions of 130-volt
line increase failure rate 2.37 times
to provide important design and
production information which re-
sults in better quality and de-
pendability for you.

against which all deflection tubes
can be tested.

Look for-and specify Sylvania’s
new deflection tubes in the new
carton.

Learn how you can earn

this famous course

COLOR TV SERVICING

Sylvania has just taken another step in its
continuing effort to help the independent
radio and TV service dealer. Your Sylvania
Distributor can tell you how you can earn
the popular Radio-Television Training
Association’s Color TV Technician course.
RTTA is one of the most respected

names in home study training methods—
has trained thousands in the fundamentals
of black-and-white TV and is now doing
the same in color servicing.

A Sylvania Exclusivel
When.you earn RTTA’s color course
offered by Sylvania you get a special
supplementary lesson in full color. It’s a
Sylvania extra which serveés as a capsule
survey of color television which will help
you with lesson details.

See your Sylvania Distributor or mail the
coupon below and find out how you can
start learning color TV right away.

Sylvania Electric Products Inc.
Dept. D34N
1740 Broadway, New York 19, N. Y.

Please send me full details on how I can
carn the RTTA home-study course in
color TV

Name

Service Co.

Address

City

State

www.americanradiohistorv.com
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This General Electric Germanium TV Rectifier is the
QUICK way to the long-time answer to low voltage problems

Snaps in for easiest installation! Holds full voltage
output, without aging! Carries full year’s written
warranty...and is competitively priced!

You can depend on General Electric GERMA-
NIUM rectifiers...because they have a record of
over six years of successful service in the field. They
are presently being used as original equipment by
two leading TV Manufacturers, and in other TV
sets their performance has been tested and checked
by the Howard W. Sams & Company, Inc.

The high efficiency of the germanium junction
in these rectifiers provides increased sensitivity
and brighter pictures, particularly in low line volt-
age areas. Unprofitable rectifier callbacks are vir-
tually eliminated by this reliable rectifier, basked
by a full year’s written warranty.

Installation time is cut to a minimum by its

snap-in-design. The spring clip mounting locks the
General Electric rectifier into the hole made for the
mounting stud of the original rectifier. You can
actually install this new unit in less time than it
takes you to remove the old one!

And, on top of everything else, you can sell them
at a competitive price. See them today at your
General Electric Tube Distributor.

) * %

FREE...RREPLACEMENT GUIDE

The General Electric Germanium TV Rectifier REPLACE-
MENT GUIDE tells you exactly which model fits your cus-
tomer’s set, and is the result of an analysis of all leading
sets built since 1953. Only proved replacements are recom-
mended. Get your copy, free...at your G-E tube distributor
now. Or, write today to General Electric
Company, Semiconductor Products,
Section S5847, Syracuse, New York.

1.‘
SEMICONDUCTIOR
PROGRESS

Progress ls Our Most Important Frodvct

GENERAL @3 ELECTRIC

18
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GET IN ON THE TV

: -
2 <. L. C. Lane, B.S., M.A.
‘ . President, Radio-Tele. .
3 - vision Training Asso-
\ k \'. " Direcfor,. Pierce School.
i {'& 4 of Radio & Television.
T MR
S v

ciation Executive

TRAIN FOR A TOP-PAY JOB AS A TELEVISION TECHNICIAN
NO PREVIOUS EXPERIENCE NEEDED — study AT HOME in your SPARE TIME

Next to the atom and hydrogen bombs, the biggest
noise being made today is by the booming radio-
television-electronics industry.

Now, while the boom is on in full force, is the time
for you to think about how you can share in the high
pay and good job security that this ever-expanding field
offers to trained technicians,

Just figure it out for yourself. There are more than 490

television broadcasting stations operating right now

and hundreds more to be built; more than 40 million
sets in the country and sales increasing daily. Soon
moderately priced color television sets will be on the
market and the color stampede will be on.

All these facts mean that good jobs will be looking for
good men. You can be one of those men if you take
advantage of my training now — the same training that
has already prepared hundreds of men for successful
careers in the radio-television-electronics field.

No experience necessary! You learn by practicing with professional equipment
| send you. Many of my graduates who now hold down good paying technician
jobs started with only grammar school training.

YOU GET ALL
P THESE IN THE
" BASIC COURSE

RADIO-FM-TV
TECHNICIAN
TRAINING

It you have previous Armed Forces or civilian radio experience you can
finish your fraining several months earlier by taking my FM-TV Technician
Course. Train at home with kits of parts, plus equipment to build YOUR OWN
TV RECEIVER. ALL FURNISHED AT NO EXTRA (OST!

After you finish your home study training in the Radio-FM-TV Technician
Course or the FM-TV Technicion Course you get two weeks, 50 hours, of
intensive Laboratory work on modern electronic equipment at our associate
schoo! in New York City, Pierce School of Radio & Television. NO EXTRA COST.

FM-TV
TECHNICIAN

TRAINING

AF-2F Slgnul Generator

aa{ s €W Telephone

- Transmitter

Public Address
g System

Combination Voltmeter-
Ammeter-Ohmmeler

EXTRA LABORATORY
TRAINING IN NEW
YORK CITY AT
NO EXTRA COST!

Super-Het
Rodio Receiver

wﬂ‘

With our TV Studio Technician Course (Advanced training for men with previous radio or
TV training or experience) | train you at home for an exciting top-pay job as the man
behind the TV camera. Work in the TV studios or “on location” at remote pick-ups!
Optional N.Y.C. additional training.

TV STUDIO
TECHNICIAN

TRAINING

My School fully approved to frain Veterans under new
Korean G.l. Bill. Don't lose your school benefils by
waiting too fong. Write dischorge date on Postage-Free
card below.

g:sb SEE OTHER SIDE T 5>

e our e romars osnal Vo SEE OTHER SIDE T3>
Yours FREE —

Dear Mr. Lane: Send me your NEW FREE BOOK and FREE
SAMPLE LESSON that will show me how | can make TOP
MONEY in TELEVISION. | understand | am under no ob-

LEARN BY DOING—As part of your training | give you the equip-
ment you need to set up your own home service shop and prepare for o
BETTER-PAY JOB. You build and keep a Television Receiver designed to take
any size picture tube up to 21-inch, (10-inch tube furnished. Slight extra
cost for larger sizes.) . .. also a Super-Het Radio Receiver, AF-RF Signal Gen-
erator, Combination Voltmeter-Ammeter-OChmmeter, (-W Telephone Trans-

mitter, Public Address System, AC-DC Power Supply. Everything supplied,
including all tubes.

NO STAMP NEEDED!

EARN WHILE YOU LEARN —Almost from the very start you can
earn extra money while learning by repairing radio-TV sets for friends and

|
|
|
|
i
1
.start their own profitable service business. 1
I
I
|
|

neighbors. Many of my students earn enough from spare time earnings to ligation. e VAT
pay for their entire training ..
FCC COACHING COURSE—AQualifies you for Higher Pay! Given to Neme Age.
all my students AT NO EXTRA COST. Helps you qualify for the TOP JOBS in
Radio-TV that demand an FCC license ! Full training and preparation at home
for your FCC license. RAdrEss;
| City Zone State

I AM [INTERESTED IN:
[J Radio-FM-TV Technician Course

adio-Television Training Association
[J FM-TV Yechnician Course

52 EAST 19“‘ STREET P NEw YORK 3’ N. Y. l [J TV Studio Yechnician Course

’ [0 Color-TV Course
‘censed by the State of New York ® Approved for Veteran Troining iic aes i tata Ve aihure onfy |

Write discharge date
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There's a "POT of GOLD"
waiting for YOU — at the.end of
this COLOR-TV ser:mg rambow’

Introducing

RTTA s

COLOR-TV TECHNICIAN (OURSE

(advanced training for men who have had radio and TV experience)

Color television receivers will demand installation, set-up,
adjustment and servicing by highly trained specialists — train-
ing and skill which you can acquire in your spare time, at
home through RTTA‘s up-to-the-minute COLOR TELEVISION
TECHNICIAN COURSE. All of the latest information and
methods for the servicing and maintenance of all color TV
receivers and equipment. Trains you thoroughly, accurately
and reliably. You will be on a par with the best, anywhere!
To quality for this specialized training it is necessary to
have had previous radio, television training or experience.

The step-by-step approach found so successful in teaching our
Radio-FM-TV Course, FM-TV Technician Course and TV Studio
Technician Course is used in this new, up-to-the-minute COLOR
TELEVISION TECHNICIAN COURSE. With the RTTA way, you
set your own pace for learning—as rapidly or as moderately
as suits your own personal convenience. Lessons are written
in.easy-to-understand'language that everyone can follow. They

are illustrated throughout enabling you to grasp the full mean-
ing of concepts immediately.

The course begins with' an introduction to the Laws of Color
and defines the differences between the transmission and
reception of black-and-white and of color television. Starting
at the transmitter you are guided through the development of,
and transmission of, the composite Color TV signal. With an
over-all view of how the receiver functions each circuit is then
analyzed. A knowledge of how Color TV circuits work, both
as individual and as cooperative units in the receiver, pre-
pares you for all future developments in the field of Color TV.
You also receive thorough instruction on test instruments,
alignment, as well as servicing. The RTTA Color TV Course
features all of the latest information.

For a complete description of the course, send today for your
FREE copy of the RTTA COLOR TV Course Brochure.

SLYVANIA SELECTS RTTA’s COLOR TELEVISION COURSE
FOR ITS EDUCATIONAL PROGRAM

Service dealers throughout the U.S.
will soon be able to learn Color
Television from the best available
information.

The selection of RTTA’s COLOR TELEVISION COURSE
by Sylvania Tube Division, one of the nation’s top
manufacturers of receiving tubes and picture tubes
is an added assurance to you of the tremendous value
of this course. We are proud of this endorsement by

years through the high standard of its products and
through leadership, would extend such recognition
only after careful cooperation and examination by its
staff of experts and engineers. They concluded that the
RTTA course offers the best opportunity of studying
Color Television on a practical basis—to learn the
subject thoroughly.

The Color Television Technician Course is being
made available to authorized Sylvania Dealers
throughout the 48 states who are interested in expand-

Sylvania. It indicates the outstanding merit of the
RTTA course. We know that a company such as
Sylvania which has earned its fine reputation over the

<%, . SEE OTHER SIDE <7 ]

= CUT OUT AND MAIL TODAY!-POSTAGE FREE! ™= === == mm—=m = s =m™

ing their knowledge and experience in Color TV
servicing.

FIRST CLASS
Permit No. 62058
(Sec. 34.9, P. L. & R.)
New York, N. Y.

14 THOROUGH LESSONS

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 I

7 DETAILED OPERATION OF THE COLOR
TELEVISION RECEIVER

8 THE CHROMINANCE CHANNEL

9 COLOR TELEVISION CIRCUITS — PART 1

10 COLOR TELEVISION CIRCUITS — PART II

11 ADJUSTING THE COLOR TV RECEIVER

12 COLOR TV TEST EQUIPMENT

13 TROUBLESHOOTING THE COLOR TV RECEIVER

14 SERVICING PROCEDURE

SEND FOR YOUR ENROLLMENT
APPLICATION TODAY!

N ey

hAWN -

u

BUSINESS REPLY CARD

No Postage Stamp MNecessary if Mailed in the United States

POSTAGE WILL BE PAID BY

RADIO-TELEVISION TRAINING ASSOCIATION
52 EAST 19th STREET, Dept. AB-4
NEW YORK 3, N.Y.

;
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Have you seen your

Independent Service

advertising campaign?

PICTURE TUBES DO
GET DIRTY! 8O CALL YOUR
INDEPENDENT SERVICE-
DEALER AND...

Have your
Picture Tube
cleaned today!

Just like windows and mirrors, the inside of the glass front on your TV set gets
dirty. And the face of your picture tube — the TV screen — gets even more fogged
up with dust and dirt, smoke and fumes. See for yourself. Have your picture tube
cl‘::aned today. You can’t imaFine how much clearer . . . brighter . .. and more enjoy-
able your T\}' picture will be!

CALL YOUR INDEPENDENT SERVICE-DEALER
FOR HIS SPECIAL “PICTURE TUBE CLEAN-UP.”

He is your neighbor. He pays taxes in your community. His children go to the same
schools and cﬁurches as yours. And he knows his standing and reputation depend
upon the care and thoroughness with which he services your community’s radio and
television sets. What is more, he is trained to service any make of set. So patronize
your neighborhood independent radio and television service-dealer.

© CBS-HYTRON, Danvers, Mass.
A Division of Columbia Broadcasting System, Inc.

This emblem is ane way 1o
identify your independent
radio and television
service-dealer. Look for it.

LTI % Ask him for CBS tubes. There are
e R bl
- tubes have this seal.

April, 1957

Advertisements like this are appearing
every month in all local editions of TV Guide
. . . telling millions of TV set owners why they
should call their neighborhood independent
service-dealers.

Ask your CBS Tube distributer how you can
have your name, address and telephone number
listed on adjacent pages in your local edition.

dJoin with other independent service.dealers
. .. independent parts distributors . . . and CBS
Tubes. Working together, let’s build a strong
independent service industry.

Identify yourself as an Independent Service-
Dealer. Arrange for your TV Guide listing.
Get the tie-in material and use it: Independent
Service-Dealer decalcomania. .. window display
... newspaper mats ... postal cards...door
knob hanger . . . and consumer booklet.

Tie In Today! Ask your distributor for your
TV Guide listing . . . your display . . . and other
supporting material. And for free, 4.page
PA-131 flyer giving complete details on how you
can profit by your independent service program.

Remember: Your continuous purchases of
CBS tubes make this independent service-
dealer campaign possible. So help keep it going.
Say, ‘I want CBS tubes!”

#%numiuud byx
Good Housekeeping
s e >

CBS-HYTRON, Danvers, Massachusetts
A Division of
Columbia Broadcasting System, Inc.

www.americanradiohistorv.com
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SKITCH...on his Presto Turntable

“MY CUSTOM HI-FI OUTFIT is as important to me as my
Mercedes-Benz sports car,” says Skitch Henderson,
pianist, TV musical director and audiophile. “That’s
why I chose a PRESTO turntable to spin my records. In
my many years working with radio and recording
studios I've never seen engineers play back records on
anything but a turntable—and it’s usually a PRESTO
turntable.

“My own experience backs up the conclusion of the en-
gineers: for absolutely constant turntable speed with no
annoying ‘Wow’ and ‘Flutter,” especially at critical
83% and 45 rpm speeds, for complete elimination of
‘motor noise and ‘rumble,’ I've found nothing equals a
PRESTO turntable. It’s heavy ... it’s brilliantly machined
+ .. it’sthe only instrument on which the genuine audio-
phile should ever allow his records to be played.”

Visit the Hi-Fi Sound Salon nearest you to verify Mr.
Henderson’s comments. Whether you currently own a con-
ventional “one-piece” phonograph—or custom components—
we think youw’ll be gratified with the difference you’ll hear
when you play your records through custom hi-fi components
teamed with a PRESTO turntable. Write for free brochure,
“Skitch, on Pitch,” to Dept. Mp Presto Recording Corpora-
tion, P.O. Box 500, Paramus, N. J.

MODEL T-2 12" “Promenade’’ turntable
(3313 and 45) four pole motor, $49.50

MODEL T-18 12" “Pirouette’ turntable
(3314, 45 and 78 )four pole motor, $75.00;

gvith Hysteresis motor (Model T-18H),
131.00

MODEL T-68 16” ‘‘Pirouette” turntable
(33%4, 45 and 78) four pole motor, $99.00;

;vith Hysteresis motor~ (Model T-68H),
170.00

WALNUT “PANDORA" Turntable Cab-
inet by Robert W. Fuldner, $42.50

Hear the difference when you play your records on P/RES //1'(0 TURNTABLES

A UNITRONICS CORPORATION AFFILIATE

www.americanradiohistorv.com
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NEW...

General Electric Double-diode

Vacu-9e/ Rectifier
Cuts Costs as Much as 35% |

THIS REPLACES THIS

With a few minor modifications in most
basic circuits General Electric’s new
double-diode Vac-U-Sel rectifier can
replace the heavier, larger, 6ALS5 tube
and socket. Cost of the new Vac-U-Sel
rectifier to you may be only about 65%
that of a tube and socket.

Although designed for a wide range
of uses, the new General Electric
Vac-U-Sel double-diode rectifier is
ideally suited for use as a TV hori-
zontal-phase-detector diode. Other out-
standing features include:

@ longer life
@ breakage-resistant
@ low cell capacitance

® no filament power required

G-E Double-diode
Vac-U-5al Rectifier

GALS Tube
and Socket

Sealed firmly in a durable, moisture- |
resistant housing the new General |
Electric Vac-U-Sel selenium rectifier |

is designed to be automatically as-
sembled by machine. Longer leads are

available for hand assembly in con- |

ventional chassis. Units consist of two
single cells which may be either com-
mon cathode or plate-to-cathode con-
nected.

SEE THIS GENERAL ELECTRIC
VAC-U-SEL DOUBLE-DIODE REC-
TIFIER ... INSTALL IT ... OB-
SERVE FIRST HAND ITS HIGH
PERFORMANCE . .. WRITE TO-
DAY FOR A FREE PRODUCT
SAMPLE.

*Reg. trade-mark of the General Eleciric Co.

Progress /s Qur Most Important FProduct

GENERAL &3 ELECTRIC

www.americanradiohistorv.com

for trial installation

To:

General Electric Company
Section C461-45
Schenectady 5, N. Y.

Gentlemen:

Please send me free of
charge one new General
Electric Vac-U-Sel double-
diode rectifier.

STATE

COMPANY
ADDRESS

NAME
CITY
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MR. SERVICE-DEALER:

YOU CAN MAKE $6% EXTRA on 7 OUT of 10
TV SERVICE CALLS in INDOOR ANTENNA AREAS

with the
Here’s How:

3 Seren .
1 TAKE the JFD Magic Genie with you in your
tube caddy on your next service call. It’s
conveniently small and compact.
, S——— s

3 SHOW your customer how much more beautiful
the Magic Genie looks than the old ugly
indoor antenna sitting on top of her TV set.

M 2

5 CLINCH the sale by pointing out the Magic Ge-

nie unconditional money-back guar-
antee backed by JFD’s 28 years of electronic know-how.

PIONEERS IN ELECTRONICS SINCE 1929

2 USE the Magic Genie to check the picture
after you have serviced the set. Your

customer is sure to ask you about it.
g =
)‘/ -
\

/ =

7\

4 DEMONSTRATE the way dipoles rotate and

adjust in any direction for
powerful black and white and color reception.

SEND COUPON FOR FREE MAGIC GENIE MONEY-MAKING
SALES KIT AND NAME OF YOUR NEAREST JFD DISTRIBUTOR!

JFD ELECTRONICS, INC.
6102 - 16th Avenue
Brooklyn 4, New York
OKAY!

I want to see how the Magic Genie can make money
for me.

Send me your kit and the name of my distributor.

Name

Address_
City.

Zone State

NATIONALLY ADVERTISED AT $17.95 promotionally
priced at $]-4'.95

Call your JFD distributor for your Magic Genies and start earning that extra money now. It’s so easy.

24
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| RCAandYOU

- \\\\, |/ //
RCA %ggéf/%%}a\ggg

with advanced-technique super-aluminizing is the replacement Picture Tube that your customers know,
want, and will gladly pay for. IT TAKES RCA’S ENGINEERING LEADERSHIP TO PRODUCE THIS

QUALITY PICTURE TUBE. And it takes RCA’s dramatic advertising in Life, Saturday Evening Post,
TV Guide, and on NBC-TV spectaculars and radio shows, to help you make the sale.

BUT IT TAKES YOU TO MAKE THE SALE. It takes your good business sense, your understanding of
the customers’ needs, and your appreciation of a product that reflects your good reputation.

'‘OU and RCA. . a winning team! See your RCA Tube Distributor immediately for top-quality,
customer-accepted RCA Silverama Picture Tubes. You and your customers will be glad you did.

PICTURE TUBES

RADIO CORPORATION OF AMERICA
® Tube Division Harrison, N. J.

April, 1957 25
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/
Senwviece Dealore ’

Nationwide campuaign breaks to bring you
tremendous sales and profits on

- PHILCO
' Star-Bright 2%

ALUMINIZED
PICTURE TUBES

Millions of TV set owners will be
Clearest, Most lifelike picture for . : . O E
any TV. And only Philco gives you told to phone service dealers immediately for
this double edged selling tool .' ' b l '
Philco Star-Bright 20/20 is the only a picture fube replacemen

picture tube that's BONDED to have For 8 consecutive weeks the Philco Star-Bright 20/20

1l icture makin ts. .. plus o ; ’ p .

?uIln;‘:aflre;{:cememgwii;amy. 'lI)'hL;s Aluminized Picture Tube story will be told in TV Guide...
offers double protection to reaching millions of TV set owners each week. This means
your customers. big replacement business for yox. Have stock on hand and

prepare to cash in.

Be ready when your phone starts ringing! See your Philco

Philco Corporation Accessory Division

A" Street & Allegheny Ave. H H H H
bW o s R Ly Distributor or mail this coupon at once!

Please send information on Philco Star-Bright

sl PHILCO CORPORATION

ADDRESS

| ;
G zone_stATE—— : ACCESSORY DIVISION PHILA. 34, PA.
I

RT-457
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L
Here's a complete merchandising program to start p

your spring portable battery season with a bang! ico

Pawer Packed Payof

| BATYIRY

PORTABLE "B” aATTIRY  reastion

Order your portable battery requirements from your Philco Distributor
on his special plan. Sell the batteries at regular profits. .. and in addition,
get any of these extras at no extra cost to you.

v—
o

d L Ey, B

Portabje batterje e

$49.5 .
G ofceo B",!""" Watch
Sistane - e? sh

I

See your Philco Distributor or mail coupon now! Philco Corporation Accessory Division
I A" Street & Allegheny Ave.

N\ | Philadelphia 34, Pa.

N Please send information on the Power Packed
N Payoff on Philco portable batteries.
PHILCO CORPORATION RN

ADDRESS

ACCESSORY DIVISION PHILA. 34, PA. ZONE___STATE

RT-457
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BUILD THE BLOT—

knight-
Kits

¥
knight=kits

s
knight-=kits

EASY TERMS AVAILABLE

knight-kit INSTRUMENT VALUE

EXCLUSIVE “IN-CIRCUIT”
CAPACITOR CHECKER KIT

Y “'In-Circuit” Checker
Y “"Magic-Eye” Indicator
% Save Almost 60%!

Model Y-119

$'|250

A tremendous aid to speedier, more prof-
itable servicing—and you save almost
609 over comparable factory-wired
units. Permits testing of capacitors
while they are wired in the circuits!
Simply press a button and the "“‘magic
eye” shows opens and shorts (not leak-
age). Checks by-pass, blocking, coupling
and filter capacitors. Tests for opens
and shorts on any capacitor of 20 mmf
or greater capacity, even if it is in par-
allel with a resistance as low as 50 ohms.
Tests for shorts can be made on any
capacitor up to 2000 mfd, even when
shunted by as low as 20 ohms. 73§ x 51§
x 5", With tubes, wire, solder. Shpg. wt.,
5 lbs.

Model Y-119. Net, F.O.B. Chicago $12°°

See our Supplement No. 165 for 21
other knight kit instrument values

free SUPPLEMENT

featuring knight=kits
Send for our FREE Supple-
ment No. 165 featuring 45
great Knight-Kits, including
Test Instruments, Hi-Fi,
Hobbyist and Amateur kits.
Write for your copy today.

ALLIED RADIO

MERLE W. KREMER has been appointed
general manager of the parts division
of Sylvania Electric geam s
Products Inc. 7

Mr. Kremer joined @
the company in 1955 =
as special assistant
to Marion E. Pette-
grew, vice-president
in charge of the ra-
dio and television
parts, and tungsten
and chemical divisions. Prior to that,
he was assistant to the president of
Allied Products Corp. for three years.
For ten years, from 1942 to 1952, Mr.
Kremer served in various executive
and staff positions with General Elec-
tric Company’s lamp department.

His office will be at division head-
tric Company’s lamp department in
Cleveland, Ohio.

* * *

INSTITUTE OF RADIO ENGINEERS' board
of directors recently adopted a plan
which will permit qualified non-IRE
members to become affiliated with cer-
tain of the IRE Professional Groups
without first having to join the organ-
ization itself.

Adoption of the Affiliate Plan is re-
garded as one of the most important
changes that has been made in the or-
ganization structure in its 45-year his-
tory. In effect, the IRE is extending
the specialized services of its twenty-
four Professional Groups to every field
of engineering and science, in order to
provide more effectively for the rapid-
ly spreading influence of electronics in
every walk of scientific and techno-
logical life.

It is anticipated that the Affiliate
Plan will be particularly beneficial in
the field of medical electronics by per-
mitting medical doctors and biologists,
who would not be interested in joining
the organization, to participate in the
activities of the IRE Professional
Group on Medical Electronics.

& * *
KELVIN ELECTRIC COMPANY recently
began operations at 5907 Noble Ave-

| nue, Van Nuys, Calif. Products of the

newly organized company are precision
wire-wound resistors for use in indus-
trial and military electronic equipment,
and resistive networks for use as at-
tenuators and precision voltage divid-
ers . . . The formation of a jointly
owned corporation, GULTON-SPEIDEL,
INC., was announced by the industrial
division of the SPEIDEL CORP. and GUL-
TON INDUSTRIES, INC. . . . GEORGE W.
BORG CORPORATION's equipment di-
vision has purchased the AEROVOX
“Hi-Trim Potentiometer”’ product. The
tangible and intangible assets of this
division have been acquired and are

28
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being moved to the equipment division
plant at Janesville, Wise. . . . The oper-
ations of MINNEAPOLIS-HONEYWELL's
Doelcam and Transistor Divisions have
been consolidated into a single unit to
be known as the Boston Division . .
Formation of the electronic tube divi-
sion of the SPERRY GYROSCOPE COM-
PANY has been announced. The com-
pany is a division of SPERRY RAND COR-
PORATION.

*® £ *
AMPHENOL ELECTRONICS CORPORA-
TION is celebrating its 25th anniver-
sary this year.

Founded in 1932 by Arthur J.
Schmitt, the company began ijts opera-
tions, with one other employee, in a
loft of a Chicago loop building. The
sole product was a radio tube socket
made by a revolutionary method of
plastics molding. Today, the company
manufactures an estimated 25,000 sep-
arate parts in seven modern plants in
Chicago and Cicero, Illinois. There
are now almost 2000 employees.

Arthur J. Schmitt, still president
and chairman of the board, is assisted
by William H. Rous, vice-president,
sales; Dr. R. M. Soria, vice-president,
engineering; and John L. Woods, vice-
president and controller.

* * *

ROBERT SACKMAN has been elected
general manager of the Ampex Cor-
poration in Redwood
City, California.

Mr. Sackman, al-
ready a vice-presi-
dent of the firm,
comes to his new
position from the ©
post of manager of ©
the instrumentation | 4
division. ;

He joined the company in 1953 to
establish and manage the Washington
district office. Previously, he headed a
Department of Defense research and
development branch devoted to re-
corders and data-processing systems.
He attended George Washington Uni-
versity.

* * *

UNITED CATALOG PUBLISHERS., INC.
has moved to a new building at 60
Madison Ave., Hempstead, N. Y. . ..
UNIVERSAL GENERAL CORPORATION
has announced the change of its name
to UNIVERSAL RELAY CORPORATION
and the removal of its office and ware-
houses to 42 White St., New York,
N. Y. . . . A new division of GULTON
INDUSTRIES has been established in Al-
buquerque, New Mexico. The work of
this new division will encompass re-
search development and production in
the fields of high-frequency telemeter-
ing systems and related communica-

RADIO & TV NEWS


www.americanradiohistory.com

EARN MORE MONEY...GET INTO

TELEVISION

ELECTRONICS=-RADIO
Learn ALL 8 PHASES in ONE MODERN HOME-STUDY COURSE

At Home — In Spare Time oo

YOU GET ALL THIS NEWEST
PRACTICAL EQUIPMENT

o 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

o Parts to conduct many experiments and build
Continuity Checker, RF Ocillator, TV Circuits,
Audio Oscillator, TRF Receiver, Signal Generator §

A Valuable Professional Multitester

1. TELEVISION, INCLUDING COLOR TV
2. RADIO, FM AND AM

3. INDUSTRIAL ELECTRONICS

4. SOUND RECORDING AND HI FIDELITY

7. RADA

YOUR NATIONAL SCHOOLS TELERAMA COURSE COVERS ALL 8 PHASES

5. PREPARATION FOR FCC LICENSE
6. AUTOMATION

8. COMMUNICATIONS

YOU ARE NEEDED IN THE TELEVISION-ELECTRONICS-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.

19 BIG KITS

YOURS TO KEEP

R AND MICRO WAVES

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

Let National Schools, a Resident
Technical School for over 50 years
train you for today’s unlimited op-
portunities in electronics! Our Shop
Method trains you to be a MASTER-
TECHNICIAN. Completely up to
date, developed by experienced in-
structors and engineers, your Tele-
rama Course will teach you all phases
of the industry quickly, clearly and
coriectly. You can master the most
modern projects, such as Color TV,
printed circuits — even prepare for
FCC License without taking a special

Fully illustrated “Career” Book in
FREE! 1v-Radio-Electronics. PLUS actual sample
lesson—
CLIP COUPON NOW ..

APPROVED FOR 6.1. TRAINING

NATIONAL SCHOOLS

4000 S. FIGUEROA ST, LOS ANGELES 37, CALIF.
187 N. LA SALLE ST, CHICAGO 1, ILL

April, 1957

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

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

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

ot stutios. Here
nic
L Elgct;g“ed—““e

\earn. Ll
information.

NATIONAL SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905
LOS ANGELES 37, CALIFORNIA
’GET FAST SERVICE_MAIL NOW TO OFFICE NEAREST YOU!

NATIONAL SCHOOLS, DEPT. RH-37
' 4000 S. FIGUEROA sT. oR 187 N. LA SALLE 1.
LOS ANGELES 37, CALIF, CHICAGO 1, 1LL '

Rush free TV-Radio "Opportunity” Book and sample |
I tesson Nosalesman will call.

!

yours at no cost, no obligation.
MAIL {T TODAY!

NAME AGE

I

!
' ADDRESS ,

CITY. ZONE STATE
' [3 Check if interested ONLY In Resident School training at Los Angeles, @
| VETERANS. Give dote of Discharg
‘-—-_-----------
29
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The Altec |
3000A loudspeaker

the ONLY 22,000 cycle tweeter

30

The Altec 3000A high frequency speaker is the only tweeter or so-called
“super-tweeter” made which has a guaranteed range extending to 22,000
cycles. Many people question the necessity of a high frequency speaker
with a range extending half an octave beyond that of the human ear. The
extra range has been provided to assure smooth reproduction throughout
the entire audible range. In frequency response the 3000A is down ap-
proximately seven decibels at 22,000 cycles but is essentially flat from
3000 cycles to the upper limit of human hearing.

Another popular tweeter with an advertised range to 16,000 cycles, the
upper limit of human hearing, is down five decibels at 16,000 cycles and
this roll-off or loss of high frequency reproduction actually starts at
11,000 cycles. In comparison it can be seen that the extension of the
Altec 3000A to 22,000 cycles results in a better response throughout the
top 5,000 cycles of the audible range.

Heart of the 3000A speaker, its driving element, is the L1 Pressure
Unit. This compression driver without its exponential horn has a useful
frequency response to 60,000 cycles and is down only 25 decibels at
100,000 cycles.* This range above 22,000 cycles, which is of no use in
high fidelity reproduction, has been reduced in
the 3000A in order to achieve the smoothest pos-
sible distribution and high efficiency.

The Altec 3000A high frequency speaker is
exceptional in its smooth frequency response
from 3,000 to 22,000 cycles, and in its even dis-
tribution pattern, high efficiency and freedom
from tonal coloration. It is ideal for extending
the high frequency range of existing speaker sys-
tems or as the high frequency component of new low and medium power
two-way speaker systems.

L 1 Pressure Unit

* For those interested in
the detailed performance
above 22,000 cycles, we
will be glad to provide
references to the acous-
tical textbooks which
contain charts and data
on the L1 Pressure Unit.

Price $36.00
N-3000A Network $18.00

ALTEC FIDELITY IS HIGHEST FIDELITY

Dept. 4TM
1515 So. Manchester Avenue, Anaheim, Calif.
161 Sixth Avenue, New York 13, N.Y.

LANEING CORPORATION
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| tions devices, ultrasonic dryers, solar

furnaces, and geophysical equipment
. MOTOROLA INC. has moved its
West Coast headquarters from San
Mateo, California, to Burlingame, Calif.
The building is located at 1616 Rollins
Road . . . SYLYANIA ELECTRIC PROD-
UCTS INC. has formed a semiconductor
division. Concurrently, growing volume
in special-purpose electron tubes has
brought about the establishment of
special tube operations. Headquarters
of both of these divisions are at Wo-
burn, Mass. . . . GENERAL ELECTRIC
COMPANY has transferred its facilities
for the manufacture of quartz crystals
from the company’s semiconductor
products department to the firm'’s
newly organized communication prod-
ucts department . . . A factory branch
to distribute SYLVANIA television sets,
radios, and high-fidelity phanographs
in the Chicago market is now located
in the company’s regional sales office
and warehouse in Melrose Park, a sub-
urb of Chicago . .. Construction has
begun on a new one-story, 16,200
square-foot building for HETHERING-
TON, INC. . . . A new San Francisco
Bay area office has been established by
the WESTERN ELECTRONIC SHOW AND
CONVENTION. Location is 60 West 41st
Ave., San Mateo, Calif. . . . GENERAL
ELECTRIC COMPANY has consolidated
manufacturing research personnel and
facilities into an equipment develop-
ment operation with headquarters at
Schenectady. This is expected to meet
the growing demand for receiving
tubes . . . The parts division of SYL-
VANIA ELECTRIC PRODUCTS INC. has
opened a sales office at 7800 Intervale
Ave,, Detroit, Mich. . . . The new plant
being built by SIMPSON ELECTRIC
COMPANY at Mercer, Wisconsin is now
nearing completion . . . DAYSTROM,
INC. moved its executive offices from
Elizabeth, N.J. to Murray Hill, N.J.
The 17,000 square-foot, one-story build-
ing is located on a 20-acre plot pur-
chased by the company last year . . .
MOTOROLA INC.'s eastern communica-
tions & electronics headquarters has
moved from Fort Lee to Ridgefield, N.J.
= ® L

KENNETH R. JOHNSON has been ap-
pointed vice-president in charge of the
home produets division of Packard-Bell
Electronics Corp. . . . The appointment
of E. P. ATCHERLEY to the newly cre-
ated post of assistant to the sales
manager for distributor sales, elec-
tronics products, has been announced
by Sylvania Electric Products Inc. . . .
GEORGE C. SZIKLAI has been appointed
technical assistant to the vice-president
and general manager of Westinghouse
Electric Corporation’s electronic tube
division, Elmira, N. Y. . . . Cook Re-
search Laboratories, a division of Cook
Electric Company, has announced the
promotion of ELMER A. BECK, JR. to
the position of executive engineer. . . .
Permo, Incorporated has announced the
promotions of WILLIAM R. ANTON and
GEORGE AVALON to the positions of
vice-president in charge of sales, and
vice-president in charge of manufac-
turing respectively . . . J. RICHARD
(Continued on page 85)

RADIO & TV NEWS
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for your Delco Radio service work!

It’s one-stop service from the world leader in auto radio! Your

Delco Electronic Parts Distributor gives you fast delivery on all D E L co

items, plus a truly profitable Delco Radio independent dealer

program that includes: = W o wND e aa |
1. A technical training program conducted by factory engineers. R A D l o
2. An attractive warranty policy.
3. Plenty of attractive dealer identification. BIVISION OF GENERAL MOTORS, KOKOMO ANBIANA

Delco Radio also offers a wide selection of Special Application
Parts for your convenience and profit. Get the facts today.

A GENERAL MOTORS PRODUCT —A UNITED MOTORS LINE

Z Distributed by Electronics Distributors Everywhere

April, 1957 3
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the balance is in your favor

The design of each Newcomb audio preduct is balanced
with the use to which it will be put... and to the kind of
performance desired.

Equal care and attention is given to all circuit elements
so that an internal balance of quality is achieved.

Within the Newcomb Company itself, a balance
between Engineering, Production, Testing, and Sales
Departments is maintained.

There is even a superior balance to the tone you hear
from a Newcomb amplifier. This balance can only be
attributed to experience . . . experience gained by twenty
years of specialization in the field of sound amplification
and reproduction.

If we were asked to give a one.word description of any
Newcomb product, that word would unquestionably be . .,
“balance”! Balance has been the watchword at Newcomb
since the company’s beginning, Balance in sound, balance
in quality, balance within the company itself. The user
gets a product in which a fine balance has been struck
between operating features, performance, dependability,
beauty, and cost.

We have learned through the years that measured
specifications may make stimulating reading, but they are
not necessarily indicative of the sound that may result.
There are no meters which can tell anyone exactly how a

Write for catalog
ewocomb

products
in which you

T e )
o f_.__r_
are interested. =

HIGH FIDELITY
AMPLIFIERS AND RADIO TUNERS

PUBLIC ADDRESS SYSTEMS

particular amplifier will sound—to the purchaser —under
conditions of usage. Until such an instrument is invented,
successful sound amplification will owe as much to art
and experience as to science and measurement.

It is our belief the product which will be enjoyed the
longest is the one that is soundly engineered all the way
through —the well balanced design that can only result
from experience. Living and working in this belief has
brought us to the position we find ourselves in today.
Newcomb Audio Products Company is probably the
largest independent manufacturer of sound amplification
products in the nation,

We make some products which are inexpensive, but
they are not “cheap”. We make others which cost several
times as much, but they are never overpriced. The overall
quality and value of any Newcomb product equated
against its price finds the balance tilted sharply in faver
of the buyer.

It is a real pleasure to work with Newcomb equipment.
In twenty years of successful specialization Newcomb has
proven its ability to make products that are dependable,
flexible, easy to operate, easy to service; and their excel-
lent performance gives enduring satisfaction to the user.

NEWCOMB AUDIO PRODUCTS COMPANY

DEPARTMENT F_4
€821 LEXINGTON AVE,, HOLLYWOOD 38. CALIFORNIA

RECORD AND
TRANSCRIPTION PLAYERS

RADIO & TV NEWS
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10" or 12"’ Record
A”y of ;:»ur cho?cc:.r

If you are a true record collector, be it classical, pop, or jozz . ..
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 one
record a week you will save over $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
(less than 2c a day) and entitles you to the following:

5 ,,-’""_'T—/ *.‘}’.‘f:“: 2 | 4 One 10” or 12 LP record abso- Hayden Society, etc., any LP listed in
"’""" i T Oc ) \ lutely FREE, ANY record — ANY any record Catalog. No exceptions—
RSN 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
your $10. membership fee.

atan

4 Monthly Catalogs worth 75¢ sent
FREE of charge upon request. (Kindly en-
close 25¢ to cover mailing and handling

Exhibition

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

costs.)

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—
any label, major or minor — RCA,
Decca, Columbia, Capital, Mercuey,
London, Westminster, Urania, Vox,

the highest standards of Hi Fidelity
recording. Exchanges on any defec-
tive records are made immediately
without charge.

% Foreign Memberships accepted. %k

MONEY BACK GUARANTEE

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

Special Offers at Dealer’s Cost

will be made from time ta time to
club members on oll accessaries such
os diomond needles, topes, record
racks, Hi-Fi phonogrophs etc.

---------------------------
Make checks payable to Dept. R-4
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 [
way. | may order as many or as few records of my choice as | wish. 1
|
|
|

My Free L.P. record choice is

April, 1957
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IN GLAMOROUS NEW YORK CITY—ALL EXPENSES PAID PLUS $100 CASH

WIN A WEEKEND AT THE WALDORF FR 2

IN THE PYRAMID TWIST-MOUNT CAPACITOR CONTEST
TOTAL—147 WONDERFUL PRIZES—PLUS A PRIZE TO EVERY ENTRANT . . . SERVICEMEN, ENTER NOW! YOU CAN'T LOSE!

IT'S EASY TO WIN ANY ONE OF THESE WONDERFUL PRIZES:

GRAND PRIZE: Weekend at New York's fabulous Waldorf Astoria Hotel
for 2, guest of Pyramid. Air transportation from your home to New York
and return. Weekend of entertainment including a visit to the famous
Gaslight Club, dinner at the Waldorf's Starlight Roof, and breakfast at
the Waldorf. Air transportation by CAPITAL Airlines Viscount.

1st PRIZE: One 4-drawer steel file cabinet plus your choice of 50 sets
of PHOTOFACT folders. Value: $120.45.

FIVE 2nd PRIZES: 5 CR-30 PRECISION Cathode Ray Tube Testers. dir.
net $109 ea.

TEN 3rd PRIZES: 10 CRA-2 PYRAMID Capacitor-Resistor Analyzers. dir.
net $92.50 ea,

TWO 4th PRIZES: 2 SW-54 NATIONAL Short Wave Receivers. dir. net
$59.95 ea.

TEN 5th PRIZES: 10 JENSEN professional speaker units consisting of
a D-30 lifetime driver unit and RT-20 rectangular horn. dir. net $44.40
per set.

FIFTEEN 6th PRIZES: 15 TW CHANNEL MASTER 7 element “traveling
wave” TV antennas, Model 350, dir. net $33 ea.

EIGHTEEN 7th PRIZES: 18 PYRAMID Pyra-Pak kits consisting of $69.95
in Pyramid capacitors, metal tool bdx and too! kit. dir. net $29.95.
THIRTY-FIVE 8th PRIZES: 35 PYRAMID gift certificates entitling you
to $10. (dir. net) of Pyramid capacitors at your distributor.

Sth PRIZE: WALCO twin-point diamond phono needle. dlr. net $30. For
G.E. Var. Rel. Cartridge.

FIFTY 10th PRIZES: 50 WALCO needles for G.E. twin-point sapphires.
$3.50 dir. net.

AND to all entrants a kit of 5 bypass and coupling capacitors featuring
the Pyramid type {MP.

It's easy to win any one of 147 big prizes—just follow these simple rules:
Identify the unnamed Pyramid T-M capacitor in the TV set schematic
appearing on this page. Give the Pyramid stock number, name and model
number of TV set. Then mail your entry to Pyramid. Use coupon on this
page or obtain additional blanks from your distributor. A different
schematic will appear in these servicemen's magazines for 4 months.
Prizes will be awarded on a points-earned basis as fotlows: 5 points for
Contest No. 1; 10 points for Contest No. 2; 15 points for Contest No. 3;
20 points for Contest No. 4; and 10 points each contest for neatness.
Possible perfect score: 90 points. However it is not necessary to achieve
a perfect score to be declared a prize winner.

So act quickly...send in your entries early each month...you can't lose.

CONTEST No.2

identify C1,A,B,C,D
CONTEST CLOSES JuLY 15, 1957

A PHOTOFACT STANDARD NOTATION SCHEMATIC © Howard W Sams 8 Co.,inc.

JUDGES: M. Harvey Gernsbeck, editorial director, Radio-Electronics
Oliver Read, D.Sc., publisher, Radio & Television News
Howard W. Sams, chmn. board, Howard W. Sams & Co., Iiic.

HELPFUL HINTS

The unidentified capacitor in each entry will be a Pyramid Twist-Mount.
All schematics are of TV sets made in the U. S. by a known manufacturer
within the past 2 years.

Schematics for reference may be those published by the TV set manu-
facturers, Howard-Sam'’s Photofacts, or by any other accepted publisher.
You may enter as often as you like but be sure to include a box top
(showing stock number) of any Pyramid Twist-Mount Capacitor, with your
letterhead or business card with each entry,

WHO MAY ENTER

Any Radio-TV serviceman or employee of a Radio-TV service company
may -enter. Officers, employees, (members of their families) of Pyramid
Electric Co. or its advertising agency are not eligible to enter the con-
test. All entries are limited to residents of the continental U.S. over
21 years of age.

All entries become the property of Pyramid Electric Co., none will be
returned and the decisions of the judges are final. In case of ties,
duplicate prizes will be awarded. This contest is subject to all federal,
state and local laws and regulations. |

CAPITAL AIRLINES

A,
%,
0"&
0 /
€
3 WASY
CHANNES
NATIONAL

Pyramid Twist-Mount Contest, Dept J
Pyramid Electric Co.
P.0. Box 833, Tyler Park Station, Nerth Bergen, New lersey

Entry No. (1) (2) (3) (4)—(check one)—is: Pyramid stock No.
Twist-Mount valugs

Set manufacturer’s name TY set model No.________
| enclose a box top (indicating stock number) of any Pyramid Twlist-Mount
Capacitor together with my business card or letterhead or my employer's..

Contestant’s name Pusition
Contestant's address

City. Zone Stata
Employer's Firm nama

Employer's address

Clty. Zone State

My jobber's name and address..______

ENTER AS OFTEN AS YOU LIKE—FOR ADDITIONAL ENTRY BLANKS
SEE YOUR JOBBER.

Capacitors, Selenium Rectifiers—for original equipment, for replacement
PYRAMID ELECTRIC COMPANY North Bergen, New Jersey

RADIO & TV NEWS
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NEW!12-WATT Williamson-type HIGH
FIDELITY INTEGRATED AMPLIFIER HF12
T with Preamplifier,
Equalizer &

Control Section

KIT*34" WIRED *57%

Compact, beautifully packaged & styled. Provides
complete *‘front-cnd” facilities and true high
fidelity performance. Direct tape head & mag-
netic phono inputs with NARTB (tape) & RIAA
éphono) feedback equalizations. 6-tube circuit,
ual triode for variable turnover bass & treble
feedback-type tone controls. Output Power:
w cont., 25 w pk. IM Dist. (60 & 6000 cps @ 4:1):
1.5% @ 12 w; 0.55% @ 6 w; 0.3% @ 4 w,
Freq. Resp.t 1 w: 0.5 db 12 cps — 50 ke; 12 w:
=+0.5 db 25 cps — 20 kc. Harmonie Dist: 20 eps:
2% @ 4.2 w; % @ 2.5 w; 30 eps: 2% @ 11 w;
14% @ 6.3 w; 40 eps: 1% @ 12 w; 2% @ 9.3 w;
2000 cps: ¥2% @ 12 w; 10 ke: 1% @ 10°w; 2%
@ 6 w. Translent Resp: excellent square wave
reproduction (4 usec rise-time); negligible ring-
ing, rapid settling on 10 kc square wave. Inverse
Feedback: 20 db. Stability Margin: 12 db, Damp-
ing Factor: above 8, 20 cps — 15 kc. Speaker
Connections: 4, 8, 16 ohms. Tone Control Range:
@ 10 ke, =13 db: @ 50 cps, =16 db. Tubes:
2.ECC83/12AX7,1-ECC82/12AU7, 2.-EL84,
1-EZ8]. Size: HWD: 35%4” x 12” x 8%, 13 lbs.
COMING SOON

NEW! 50-WATT
Ultra-Linear
HIGH
FIDELITY
POWER
AMPLIFIER o

HF50 KIT 577 WIRED *87°

Like the HF60 shown below, the HF50 features vir-
tually absolute stability. flawless transient re-
sponse under either resistive or reactive (speaker)
load, & no bounce or fiutter under pulsed condi-
tions. Extremely high quality output transformer
with extensively interleaved windings, 4. 8, & 16 ohm
speaker connections, grain-oriented steel, & iu]]y otted
in seamless steel case. Otherwise identical to HF60.
Output Power: 50 w cont., 100 w pk. IM DIstor-
tion (60 & 6000 cps @ 4:1): below 19, at 50 w; 0.5‘78
@ 45 w. Harmonic Dist.: below 0.5% between 2

cps & 20 ke within 1 db of rated power. Freq. Resp.
at 1 w: £0.5 db 6 cps —60 kc; 0.1 db 15 cps =30
ke at any level from 1 mw to rated power; no peaking
or raggedness outside audio range. All other specs
identical to HF60 below. Matching Cover E-2
$4.50.

The specs are the proof...

we¥
HIGH FIDELITY PREAMPLIFIER
nre1a kiT-$24%, wineo $37°°

with-power Supply: #HFe1 kit *29%°, wirep $44%°

Will not add distortion or detract from the wide.
band or transient response of the finest power
amplifiers at any control settings. High quality
feedback eircuitry throughout plus the most com-
plete control & switching facilities. Heavy-gauge
solid brushed brass panel, concentric controls,
one-piecer brown enamel steel cabinet for lasting
attractive appearance. Feedback-type, sharp cut-
off (12 db/octave) scratch & rumble filters. Low-
distortion feedback equalization: 5 most common
recording curves for LPs & 78s including RIAA.
Low-distortion feedback tono controls: provide
large boost or cut in bass or treble with mid-freqs
% volume unaffected. Centralab printed-circuit
Senior **Compentrol” loudness control with con-
ecntric level control. 4 hi-level switched inputs
(tuner, tv, tape, aux,) & 3 low-level inputs (scpa-
rate front pancl low-level input selector permits

concurrent use of changer & turntable). Proper |

pick-up loading & atenuation provided for all
quality cartridges. Bum bal. control. DC super-
imposed on filament supply. 4 convenience out.
lets. Extremely flat wideband freq. resp.: =1 db
8-100,000 cps; =0.3 db 12-50,000 cps. Extremely
sensitive. Negligible hum, noise, harmonic or IM
distortion. Size: 4-7/8” x 12-5/16" x 4-7/8". 8 lbs.

NEW

BUYS by

=

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

KIT #72% WIRED *99*°

Superlative performance, obtained through finest
components & circuitry. EF86 low-noise voltage am-
plifier direct-coupled to 6SN7GTB cathode coupled
phase inverter driving a pair of Ultra-Linear connected
gush~puﬂ EL34 output tubes operated with fixed
ias. Rated power output: 60 w (130 w peak).
IM Distortion (60 & 6000 cps at 4:1): less than 1%
at 60 w; less than 0,59, at 50 w. Harmonic Distor-
tion: less than 0.5% at any freq. between 20 cps &
20 kc within 1 db 01‘60 w. Sinusoidal Freq. Resp.:
at 1 w: +0.5 db 5 cps —100 ke; +0.1 db 15 cps to
35 ke at any level from 1 mw to rated power; no
peaking or raggedness outside audio range. Square
Wave Resp.: cxcellent from 20 cps to 25 ke, 3 usec
rise-time. Sensitivity: 0.55 v for 60 w. Damping
Factor: 17. Inverse Feedback: 21 db. Stability Mar-
gin: 16 db. Hum 90 db below rated output. ACRO
T0-330 Output Transformer (fully potted). Speaker
Taps: 4, 8, 16 ohms. GZ34 extra-rugged rectifier
(indirectly-heated cathode eliminates high starting
voltage on electrolytics & delays B+ until amplifier
tubes warm up). Input level control. Panel mount
fuse holder. Both bias and DC — batance adjust-
ments. Std octal socket provided for pre-amplifier
power take-off. Size: 77 x 147 x 87. 30 lbs. Matching
cover Model E-2 $4.50.

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

NEW!
50-WATT
Ultra-Linear
e L
1G9 O 99" ppEUTY
INTEGRATED POWER AMPLIFIER HF52

with Preumplifier, Equalizer & Control
KIT %69 WIRED *109*  Section

Combines a power amplifier section essentially
identical to the HF50 power amplifier with a
preamp-equalizer control section similar to HF20
below. Provision for use with electronic crossover
network & additional amplifier(s). See HF50 for
response & distortion specs; HF60 for square wave
response, rise-time, inverse feedback, stability
margin, damping factor, speaker connections;
HF20 for preamplifier, equalizer & control section
description. Hum &% noise 60 db below rated out-
put on magnetic phono input (8 mv input for
rated output), & 75 db below rated output on
high level inputs (0.6 v input for rated output).

Matching Cover E-1 $4.50.

NEW
COMPLETE with Preamplifier, Equalizer
& Control Section
20-WATT Ultra-Linear Williamson-Type
HIGH FIDELITY AMPLIFIER #HF-20

KIT #49° WIRED #79%

A low-cost, complete-facility amplifier of the
highest quality that sets a new standard of per-
formance at the price, kit or wired. Rated Power
Output: 20 w (34 w peak). IM Distortion (60 &
6000 cps/4:1) at rated power: 1.3%. Max. Har.
monic Distortion between 20 & 20,000 eps at 1
db under rated power: approx. 1%. Mid-band
Harmonic Distortion at rated power: 0.3%. Power
Response (20 w) : 0.5 db 20-20,000 cps; 1.5 db
10-40,000 cps. Freq. Resp. (V4 w): =0.5 db 13-
35,000 cps; 1.5 db 7-50,000 cps. 5 feedback
equalizations for LPs & 78s. Low-distortion fecd-
back tone controls: large boosts or cuts in bass or
treble with mid-freqs. & volume unaffected. Loud-
ness control & separate level set control on front
panel, Low Z output to tape recorder. 4 hi-level.
switched inputs: tuner, tv, tape, aux; 2 low-level
inputs for proper loading with all cartridges. Hum
bal. control. DC superimposed on filament supply.
Extremely fine output transformer: interleaved
windings, tight coupling, careful balancing, grain-
oriented steel. 812" x 15” x 10”. 24 lbs.

Matching cover Model E-1, $4.50.

Genuine 2-way book-shelf size speaker system. Jensen heavy
duty 8" woofer (6.8 oz. magnet) & matching Jensen com-
ression-driver exponential horn tweeter with level control.
mooth clean bass & crisp extended highs free of coloration
or artificial brilliance. Factory-built tuned bass reflex birch
hardwood cabinet (not a kit) constructed to high quality
standards. Neutral acoustical grille cloth framed gir 2 smooth-
sanded solid birch molding. Preq. Resp. measured 2 {t. away
on principal axis in anechoic chamber with 1 watt input
—Woofer: &4 db 80-1800 cps; Tweeter: +2 db 2800-10,000
cgs; Crossover Region: 1800-2800 cps, shift in level over
this region depends on tweeter level control setting. Power-
handling capacity: 25 watts. Size: 23" x 11”7 x 9. 25 lbs. Wir-
ing Time: 15 min.

See the “BEST BUYS" NOW
IN STOCK at your nearest
distributor. Fill out coupon on
other side for FREE CATALOG.

Prices 5% higher on West Coast.

g £/C0°

April, 1957

84 Withers Street, Brooklyn 11, N. Y. Tienipege oo dhish et ol
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the specs are
the test that tells

who’s best! - FREE 1957
EICO CATALOG!

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

TUBE TESTER
7625 $” PUSH-PULL

TV servicing KIT $34.95 NEW COLOR &C 080!#3;560"
Wired $49.95 Monochrome DC—

NEW! pYnamic et o §ME LB & T AR
CONDUCTANCE TUBE & strng type 15 osgzlégscon P —
TRANSISTOR TESTER #666 « luminateg KIT $79.95 2
KIT $69.95 WIRED $109.95 | . . @ ister el WIRED $129.50 s

Unexcelled testing thoroness & accu-

racy. Checks transistor collector cur. RF SIGNAL NEW!
rent & Beta using internal dc power VACUUM TUBE GENERATOR REDI-TESTER
supply. Tests all receiving tubes includ- VOLTMETER 221 3£320 #540
ing subminiatures (& Color & Mono- KIT $19.95 KIT $12.9
chrome tv pic tubes with accessory KIT 325-93; Wired $29.95 ol 535
adapter). Composite indication of mu. Wired $39.9 fred 315

L

i 150 kc-34 mc,
calibrated har-
' monics to 102

tual conductance, plate conductance, &
peak emission. Simultaneous sel, of any
1 of 4 combinations of 3 plate, 3 screen,

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

DELUXE VTVM
214 (72" METER)

mc.
& 3 ranges of control grid voltage. Grid KIT $34.95 mc,,df";{,% g’ wattmeter, leak.
voltage variable over 3 ranges with 5% Wired $54.95 Colpitts osc. aid ehechan foi
accurate pot. New serics-string voltages 400 cps sine ome & auto re.
for 600, 450 & 300 ma types. 5 ranges outputs. pairs.

meter sens. with 1% precision shunts &
5% accurate pot. 10 SIX-position lever
switches for free-point connection of

944 FLYBACK

TRANSFORMER & = 1% accuracy on

every tube pin or cap. 10 pushbuttons all 7 ranges.
for rapid insert of any tube element in YOKE TESTER RF SIGt:.M,'! i = . Range 75 ke—
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Fig. 1. The “Custom Deluxe Wonder-Bar,” Model 987577, directly above,
features push-button and search tuning, push-pull output, printed wir-
ing, and a separate subchassis for power supply and audic output.
Model 987575 (upper right) uses low-plate-potential tubes and transistor
output. Model 987573 (lower right) is a standard tube-vibrator unit,

Transistors and printed wiring spark new design
trends as streamlined tuning gains favor. With
the right data, sets are accessible for service.

innovations in the line of chro-

mium cruisers it is turning out
this year to fill the nation’s highways,
often overlooked is the quiet revolu-
tion going on in the design of the ra-
dios on the sleek car dashboards.

Trends are in evidence on at least
four different fronts. Some attempts
at finding new ways to put together
an automotive receiver are in conflict
with each other. Whichever way these
conflicts are resolved, their very ex-
istence underscores the fact of change.
The changes themselves, in any case,
are of great interest both to the car
owner and the technician who must
keep these receivers in repair.

The increased use of printed cir-
cuits, strongly evident, is not exclu-
sive to auto receivers. The growing
popularity of simplified station-selec-
tion devices, an occasional feature of
household radios some years ago, is
becoming the exclusive domain of the
auto-radio designer —the man or
woman behind the wheel can’'t always
spare the hand needed for convention-
al manual tuning. Importance of the
transistor—a “natural” in the auto ra-
dio, where the expense of its use can
be balanced out against other savings
it makes possible—has been responsi-
ble for at least two departures with
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WHILE Detroit trumpets the design

conventional design philosophy, both
aiming to accomplish the same thing.

Choice of Receiver Types

Of particular interest is the fact
that no line can be drawn between one
manufacturer and another in the mat-
ter of auto-radio design, at least in
one important sense: we do not find
that one manufacturer favors one
type of approach, with a second manu-
facturer championing another radio
design. Each maker has put the de-
cision in the hands of the public by
offering a wide choice of radios. For
example, the Delco Radio Division of
General Motors Corporation reflectsin
its 1957 line of radios the full gamut
of innovation mentioned earlier. In
fact, all the trends already noted plus
at least one other, are evident in the
choice of models available for Chevro-
let cars alone.

All of the Chevrolet receivers fall
into the printed-wiring class. On some
models, printed wiring is used
throughout. On others, it is used
throughout except for the power sup-
ply and audio-output portions, which
appear on a separate subchassis, con-
ventionally wired. One of the models
with the separate subchassis is the
“Custom Deluxe Wonder-Bar” set,
Model 987577, shown in Fig. 1.
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Of special interest because it is the
top model offered for the regular line
of Chevrolet automobiles, Model 987577
sheds some interesting light on the
present unsettled situation in design.
With transistors making so much of
the news, this top-line receiver incor-
porating all the deluxe features being
offered this year is a conventional
tube radio, as shown in Fig. 2. Un-
til some trend definitely manifests
itself as far as transistors are con-
cerned, there appears to be a tendency
to hedge with conventional receivers.

Schematically, Model 987577 begins
with the familiar lineup of r.f. ampli-
fier, converter, i.f. amplifier, and de-
tector-1st audio stages, all powered
by a 12-volt vibrator supply, with gas-
filled rectifier. Of special interest is
the audio-output stage, in line with a
generally increased awareness con-
cerning audio fidelity. A push-pull
output stage delivers up to 7.5 watts,
which is quite a bit of power within
the relatively small enclosed space of
an automobile interior. The 6" by 9”
oval speaker uses a high-energy mag-
net. While current audio practice gen-
erally makes use of a tube for a phase-
inverter to feed a push-pull stage,
note the transformer that fulfills this
function in Fig. 2.

The trigger circuit, in the lower
left-hand corner of the schematic, op-
erates a signal-seeking tuner mech-
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anism, which it controls through a
pair of solenoids (parts 106 and 107)
and a relay (part 103). One of the
solenoids returns the tuning cores to
the low end of the band; the other is
used to re-cock the power spring. Ac-
curacy of the automatic tuning pro-
vided with this mechanism is reported
as better than =*=1 kec. Although the
signal-seeking arrangement is elec-
tronically similar to that used in
earlier versions, mechanical improve-
ment has been achieved. Also, this
tuner operates in conjunction with a
mechanical push-button station se-
lector, to provide the user with an un-
usual degree of flexibility in choosing
his program material, whether he has
a specific station in mind or wants to
“shop around the dial at random.

Hybrid Design

The “Custom Deluxe” receiver, Mod-
el 987575, provides push-button and
manual tuning in a hybrid receiver
that uses a single-unit chassis, featur-
ing printed wiring. This increasingly
familiar type of circuit, consisting of
five tubes using low plate voltages and
a single transistor, operates directly
from the 12-volt auto battery without
need of a vibrator or separate power
supply. A prototype of this family of
hybrid sets was described in an earlier
issue of this magazine (see “No Vi-
brator in New Auto Sets,” September,
1956, page 61, and “Low Plate-Poten-
tial Tubes,” January, 1957, page 46).

Fig. 2. Delce’s “Custom Deluxe Wonder-Bar.”

Generally speaking, Model 987575
follows the earlier hybrid prototype,
with one change in tube type and an-
other in the transistor type, although
there are no changes in function. The
rf. and if. amplifiers are 12AF6’s in
this version, instead of 12AC6 as used
in the other receiver. The converter
is a 12AD6, and the detector-1st audio
is a 12F8. To this point, the tube line-
up differs from that in a conven-
tional receiver only in that plate and
screen voltages for these tubes are in
the range of 10-12 volts. Following
the 1st audio amplifier is a specially
designed 12K5 audio driver. This
serves to build up signal to provide
sufficient drive for the input to the
transistor. The output transistor is a
2N278 power unit. The 2N278, which is
rated as a 14-watt dissipation unit at
the usual 10 per-cent distortion figure,
easily delivers the 6 watts of power
output demanded of this stage. To
maintain temperature control, the
transistor is mounted directly to a
cooling fin. This output stage is the
only one which doesn’t use printed
wiring.

Although the most elaborate receiv-
er for the regular Chevrolet line is of
conventional circuit design, the situa-
tion has been reversed with respect to
the set used in the Chevrolet “Cor-
vette.” Here the same deluxe facili-
ties—combined manual, signal-seek-
ing, and push-button tuning, plus
push-pull audio output—as provided

in the “Custom Deluxe Wonder-Bar”
radio have been included, but the de-
sign involves five completely conven-
tional tube types, one rectifier (but no
vibrator), and four transistors in an
unusual configuration that parts com-
pany with the hybrid set using 12-volt
tubes. Two of the four transistors in
this receiver Model 3725156 comprise
the push-pull audio output stage.
There is no startling departure, in au-
dio output, from what may be found in

.any number of 7-transistor portables

now on the market, except for the
above-average power output obtained.
The two remaining transistors, how-
ever, are used as the heart of an un-
usual power supply.

Oscillator as Power Source

The transistor power supply, which
eliminates the need for the vibrator, is
shown in Fig. 3. Input to this pair of
2N174 or 2N290 power transistors is
the 12 volts supplied by the car bat-
tery. The transistors are in push-pull
to form a blocking oscillator. In addi-
tion to the two windings, conventional
to blocking-oscillator circuits, there is
a step-up winding that feeds increased-
voltage oscillator output to the plates
of a full-wave rectifier. The filtered
output makes available approximately
200 volts of “B+"” for plates and
screens of the conventional tubes.
Readers may be reminded of the some-
what related r.f. high-voltage power
supplies in some early TV receivers.

Model 987577, is the top receiver for reqular 1957 Chevrolets. Although it

provides push-pull audio output. search tuning. and push-button selection, it uses a conventional tube-vibrator circuit.
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The push-pull audio-output transis-
tors are the same type used in the
Model 987575 receiver for the regular
Chevrolet cars. In their class AB push-
pull arrangement they provide ap-
proximately 11 watts of power output.
The chassis consists of two sections:
the r.f. portion uses printed wiring;
the audio-power chassis section con-
tains the four transistors and the 12X4
rectifier. The latter chassis section is
made of heavy aluminum, and has the
transistors mounted to it on mica in-
sulators. In this way, heat generated
by the transistors is conducted to the
chassis through the mica to keep the
transistors from exceeding their maxi-
mum junction temperature.

Rounding out the Chevrolet line are
two more conventionally designed
units consisting of vibrator, rectifier,
and five tubes (Model 987573) or six
tubes (Model 987693). The five-tube
set, known as the ‘“Standard,” is of
straightforward design with conven-
tional manual tuning. The second set,
the “Custom Deluxe,” adds an extra
tube for push-pull audio output and
provides for push-button station selec-
tion. Also, like the 987577, it uses
two separately mounted subchasses—
a printed-wiring r.f. unit and a con-
ventionally wired section for the au-
dio-output and power-supply stages.

Servicing Roadblocks

Car owners prone to reminiscence
have been known to recall, with some
amusement, the era when the still-
novel auto radio was an intruder to
the inside of the automobile, and
looked it. The main portion of the ra-
dio would mount under the dashboard
somewhere, in a separate, easily seen
(and easily reached) container. The
tuning head, often at the end of a sep-
arate extension cable, might be found
on the steering wheel, roughly in the
position that was occupied years later
by the hand shift. While such arrange-
ments scarcely made for streamlined
appearance, they did provide the ad-
vantage of good access. In a matter
of minutes, the entire radio could be
taken out of the car and moved to a
more convenient place for repair. In
those days, the service charge for re-
pairing a defective auto radio was no
greater than that for performing simi-
lar labor on a house receiver.

Nowadays, radios must be built-in,
giving the appearance of being part of
the car. Accordingly, getting them out
for service amounts to dismantling
part of the car. On Chevrolet auto-
mobiles, as on many others, the best
way to get to the radio is by way of
the glove compartment. Removing this
compartment provides clear access for
one hand to one portion of the receiv-
er, considerably simplifying the mat-
ter.

For special considerations pertain-
ing only to the regular line of Chev-
rolet cars, Fig. 4 will be found most
useful. Its exploded views, called-out
details, and pinpointing of differences
for the choice of receivers available
can save much time. Once the receiv-
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Fig. 3. Two power transistors are

operated as a blocking oscillator. Their

output is stepped up through the transformer and rectified to provide “B--.”

ers are out of the car, troubleshooting
routine becomes familiar.

The speaker may be removed by
loosening four nuts, not shown, lo-
cated at each corner under the speak-
er grille. This permits the grille to be
lifted off which, in turn, reveals the
heads of four other screws, available
from the top of the dashboard, that

hold the speaker directly in place.

Service technicians report that, dif-
ficult though the removal procedure
would appear to be, trouble ends with
the first effort. After one receiver has
been removed from a given automo-
bile, subsequent removals from the
same make and year of auto present

Fig. 4. The strictly physical disman-
tling procedure of the average auto
radio. prior to conventional trouble-
shooting, is often more time-consum-
ing than the electronic testing and
repair that follows. These explicit
mcunting details for the line of ra-
dios used in all Chevrolet 1957 mod-
els, except the “Corvette,” should be
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Once on the bench, as shown here. most receivers present no great problem.

By JOHN B. LEDBETTER

What should be simple service procedure is often
complicated by mechanical chassis layout problems.
Here are typical cases and remedial suggestions.

ier to be an arm-chair general and

say, “I would have done it this
way” or “why didn’t they do this or
that?” Generally, this type of com-
ment offers few or no constructive
ideas and so bears no weight.

In TV servicing, the situation is
altogether different. When a new cir-
cuit or design is released, technicians
in the field are aware that the design
engineers have done their best from
one particular angle. However, when
thousands of field and bench techni-
cians have been called upon to service
that same receiver, clean the picture
tube, replace hidden parts, struggle
with removing and replacing the chas-
sis, etc., problems which understand-
ably may have escaped the designer
may become rudely apparent—not
only in little irritations but often in
valuable service time lost, not only in
repairing defective circuits but in
solving the problem of getting to
them.

There is no way of knowing how
much irritation can be caused or how
much time can be lost unless one has
worked with these sets day in and day
out. Actually, the writer has personal
knowledge of one top-rated TV store
which recently discontinued two pop-
ular makes—simply because the con-
struction in general and difficulty of
removing the chassis in particular in
most of their 1956 models made serv-
icing a headache.

Confronted as he is by such prob-
lems, the practical TV technician
often is able to see a solution to prob-
lems which might never be realized
by engineers or designers outside the
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IN ANY profession, it is always eas-

servicing field. In such a position, the
technician is no longer an “armchair
specialist” but a practical adviser.
Where the TV receiver is concerned,
he might also be called, seriously or
not, a consultant on “internal affairs.”

The following actual cases are taken
from the direct experience of the
writer and others. Remedies are sug-
gested for the benefit of all concerned,
including the manufacturers. In the
light of the frequently levelled charge
that manufacturers introduce these
design inconveniences to cut costs, one
interesting factor emerges: most of
the complaints noted here could be
corrected with little or no production
difficulties. The result would be worth-
while both for the busy service tech-
nician and the harried customer. It
would also do no harm to the manu-
facturer’s reputation for putting out
a reliable set that can be serviced
sensibly.

Case No. 1—Inaccessibility of tubes:
In one set, a Standard Coil tuner is
mounted on its side, with the tubes
facing inward. To check the 6J6, the
chassis must be removed from the
cabinet. The picture tube is mounted
so close to the chassis, however, that
the 6J6 still cannot be reached unless
the picture tube is removed or a long
jig or screwdriver is used to pry the
tube out. To replace the 6J6 (without
removing the picture tube), it is nec-
essary to tape the 6J6 to a long
screwdriver, socket wrench, or other
such " device, and fish it into place
from the opposite side of the chassis.
This is a tedious job which should not
be necessary.

Remedy: Either allow sufficient
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space between the picture tube and
chassis for the technician’'s hand to
pass through, or mount the tuner with
the tubes facing outward so they are
accessible.

Case No.2—Inaccessibility of tubes:
The receiver in question is generally
well designed. The tuner, however, is
mounted beneath the chassis in a
side-mounted position (see Fig. 1)
with the 6X8 and 6BQ7 protruding
horizontally. For a simple check on
either of these tubes, it is necessary
to remove the entire chassis. In addi-
tion, removal is complicated by burrs
in the bottom of the metal cabinet
(around the mounting-screw holes)
which prevent movement of the chas-
sis without lifting, and by the ab-
sence of large, sturdy parts which
might afford a hand-hold. (A filter
capacitor at the right rear of the
chassis looks handy, and you may grab
it without thinking. This capacitor,
however, is mounted on a thin fiber
mount which snaps off at the slight-
est pressure.) '

If care is used, the chassis can be
raised just high enough for delicate
hands to slide under the bottom to
reach the tuner tubes. Here removal
is difficult because of the flat shield
plate which extends over both tubes.
If the chassis is to be removed com-
pletely, a very short a.c. cord (going
to a clock on the front of the set)
must be disconnected, and the speaker
must be removed before the chassis
can be taken out of the cabinet. Dis-
connecting the clock cord can be a
job in itself, especially when large-
size hands can barely reach the cord
connector.

Remedy: A simple solution in this
case would be the provision of an ac-
cess plate in the cabinet bottom (just
beneath the tuner) large enough to
allow approach to these tubes. (This
remedy would also apply to those re-
ceivers which conceal the 1B3GT un-
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der the chassis, with no way of reach-
ing it except by removing the entire
chassis and then removing the cover
from the h.v. shield can.) The flat
shield plate on the tuner shown in
Fig. 1 could be bent downward enough
to clear the tubes and still provide
adequate shielding. As for the ex-
tremely short cord to the clock, either
make the connector (located halfway
up the cord on present models) easier
to reach, or mount a regular plug-in
connector on the chassis. Removal of
all burrs and rough joints from the
metal chassis, which now tend to ham-
per removal, would also be a boon in
servicing these sets.

Case No. 3—Difficulty in removing
chassis: Case No. 2 was one example
of this type of trouble. Another is a
popular 1956 model (24-inch screen)
in which the chassis is mounted on a
wood shelf which is supposed to slide
straight into the cabinet, as shown in
Fig. 2. However, the top rear edge of
the cabinet is not quite high enough
to clear the top of the picture tube.
Thus, to return the set to the cabinet,
the technician must tilt the front of
the chassis sharply until the picture
tube has cleared the cabinet top, and
then must guide the chassis in place
with a cloth strap hanging from the
top of the picture tube for this pur-
pose. However, the cabinet itself is
light enough to move around on its
own during this procedure, and usu-
ally does. The safety glass may crash
forward—ours did! (The safety glass
is held in place only at the top with
a thin strip of masking tape, and the
tape can slide off rather easily.) Re-
cently, one of these sets in a local
shop was so difficult to replace, what
with the cabinet and shelf binding,
that it required three successive tries
by two technicians to get it into the
cabinet.

Remedy: Obviously, either provide
just enough clearance above the pic-
ture tube for the chassis to slide
straight into the cabinet, or drop the
supporting shelf of the cabinet slight-
ly to eliminate binding or jamming at
any point.

Case No. j—Safety glass not re-
movable: All picture tubes and safety
glass have to be cleaned sooner or
later. In some parts of the country,
this is necessary every six months or
more often. In many sets, the entire
chassis, picture tube, speaker, remote-
tuning assembly, etc., must be re-
moved to provide access to the safety
glass and face of the picture tube.
Little wonder that most technicians,
rather than tackle a dirty glass in
the home, leave this time-consuming
and money-losing job until the cus-
tomer complains or the set comes into
the shop for other troubles.

Remedy: All safety glass should be
removable from the front. This entails
no particular design problem, and al-
lows the technician to do a thorough
cleaning job in five minutes instead
of an hour or more in some cases. If
properly designed, the safety glass can
still be removed only by a qualified
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technician. Some of the new sets have
false panels, louvres, or other embell-
ishments which conceal any evidence
of screws or like mountings, and
hence do not tempt the customer to
tamper with or attempt removal of
the glass.

Case No. 5—Inaccessibility of tubes
and parts in portable TV sets: Most
of the new TV portables are rather
difficult to disassemble even for sim-
ple tube checks or replacement of
minor items. With the low-cost serv-
ice policy ($12.50 per year) available
on these receivers, the technician will
not break even if he must spend 10 to
15 minutes extra in getting to the
chassis and another 10 minutes or so
in re-assembly.

Remedy: Serious thought should be
given toward making these sets easier
to get into, especially since they re-
quire a great deal more servicing in
a year’s time than their larger kin. It
should be possible to design a cabinet
half-shell or similar arrangement
which would allow access to tubes and
parts without too much trouble and
without removal of half the cabinet
screws. Some of these cabinets are
not too difficult in themselves to re-
move, but initial removal of speaker
or speaker leads, antenna connector
bracket, interlock bracket, and other
odds and ends takes up too much
bench time.

Case No. 6—Inaccessibility of com-
ponents: In many new receivers, as
well as some several years old, parts
and tube-socket pins are difficult to
reach for testing or replacement. In
some models, for example, an oblong
shield plate covers the entire bottom
of the video if. strip (see Fig. 3A),
including all the video i.f. components

and the video diode detector. This is
good from a shielding viewpoint, but
the plate often has to be unsoldered
at one end and several screws have to
be removed to gain access to the de-
tector or video if. sockets. In many
of these sets, socket voltages can still
be checked by using test sockets
equipped with external pin connec-
tions. Some of these receivers, how-
ever, use the permanently attached
tube shields (see Fig. 3B) which leave
no room for even these test sockets.

Remedy: In the most difficult cases,
several test points brought out to
easily accessible locations would help.
In others, a slight modification of the
shield plate would allow easier re-
moval of the plate, possibly by means
of a snap-in mounting, or else, a
means of reaching the pins without
removal of the plate might be worked
out.

Case No. 7—Coding and marking of
components: The average technician
has no trouble in reading resistor val-
ues and tolerances, but quite a few
have difficulty with the various types
of capacitors. Servicing time could be
reduced (especially in cases where a
burned or scorched unit is found) by
stamping the component directly with
values rather than identifying it by
color. Actually many ceramic, button,
and similar capacitors are stamped
simply and legibly with the value, tol-
erance, and voltage rating. In a simi-
lar vein, it would help immeasurably
if primary and secondary readings of
horizontal flyback transformers, d.c.
resistance of chokes, yokes, etc., could
be similarly marked, possibly on the
frame or support of the unit.

Case No. 8—High percentage of

(Continued on page 142)
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By
NORMAN H. CROWHURST

A fresh approach to the need for a true loudness

control and information on its proper adjustment.

preciation by the human senses is

bound to be one that comes up for
perennial discussion. This is one of
them. There are two extreme schools
of thought: one of these suggests that
correct reproduction requires an accu-
rate re-creation of the original sound
wave pattern; this means that all of
the components in the original pro-
gram must be reproduced in exact
proportion and at the same level; this
philosophy does not allow of anything
so intangible as a loudness control.

At the other extreme we have the
people who believe that human hear-
ing has been “scientifically” estab-
lished by such data as the Fletcher-
Munson curves; therefore, to give a
true subjective impression of any re-
produced program material, a loudness
control must be incorporated that in-
troduces compensation according to
the accepted and proven data pub-
lished first by Fletcher and Munson.

In between these two admittedly ex-
tremist views a number of subsidiary
questions arise and confuse the novi-
tiate still further. Hence the peren-
nial topic. Let's start out from the
classic point of argument that faith-
ful reproduction should be an exact
re-creating of the original sound wave
pattern.

Pursuing this ideal to its logical
conclusion one would assume the
loudspeaker should generate a sound
intensity in the listening room identi-
cal to that received by the microphone

ANY subject that depends upon ap-
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in the recording studio. This leads us
to question number one.

When most people say this, they
subconsciously think of listening to an
orchestral performance in a typical
auditorium, from a typical auditor’s
seat. But, if a microphone were placed
in the position of the typical auditor’s
seat and a recording made, no one
with any musical appreciation would
want the disc. The reproduced sound
would be quite unlike the impression
conveyed when sitting in that seat
personally. Why should this be?

Whether we use a stereophonic sys-
tem for reproducing our sound or not,
our hearing is always binaural, where-
as the microphone is not, placed in
the position of the typical auditor’s
seat or wherever you will.

Some readers of this magazine have
the misfortune to be deaf in one ear.
To them, the remarks which follow
will seem incomprehensible, except as
pure theory. A few years ago the
author was deaf in one ear for a
period, an experience which enabled
him to appreéciate how different every-
thing sounds this way. This experi-
ence also confirmed the following ex-
planation.

When we take up our seat in the
auditorium and listen to the program,
we are primarily conscious of the
orchestra; secondarily we hear the
reverberation coming from other parts
of the building, as a kind of echo,
although the time interval is usually
too small for it to be noticeable as
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a separate entity. But our binaural
capacity for differentiating directions
enables us clearly to separate, in our
subconscious perception, the original
sound from the orchestra and that
due to the same program reverberated
around the auditorium.

The difference in intensity between
these two components of sound may
not be more than 10 or 20 db but, be-
cause of our subconscious interest in
the program itself, attention is focused
on the orchestra and the reverberant
sound is heard merely as a background
that lends character. Because of
this, our subconscious subjectively in-
creases the apparent difference in
level to much more than the actual 10
or 20 db.

The microphone, however, being a
much more non-subjective device than
a pair of human ears, would pick up
the whole sound received as a con-
glomerate, with only the actual 10 to
20 db differential between the direct
sound from the orchestra and the
reverberant sound from various parts
of the auditorium. When this sound
is reproduced over any system what-
ever, even in a thoroughly acoustical-
ly damped room, it will sound ex-
tremely reverberant and “echo-y.”
This is because now the direct and
reverberant sound both come from
the same source, and our binaural
faculty of hearing no longer can go
to work on it in the same way and
direct attention to the orchestra ex-
clusively.

Recording studio personnel, of course,
are thoroughly conversant with this
fact. They don't advertise it, be-
cause listeners naturally prefer to
think the recording transports them

RADIO & TV NEWS


www.americanradiohistory.com

to a position in a typical listener’s
seat in some auditorium. But, to get
an effect that puts the direct sound
and the reverberant sound more in
the correct proportion, as the listener
thinks he would hear it, the micro-
phone must be placed very much
nearer to the orchestra, or, what
means practically the same thing (for
this purpose), a highly directional
microphone must be used to favor
sound from the orchestra more than
the reverberation.

Modern practice usually places the
microphone quite close to the orches-
tra, or uses an array of microphones
distributed among the orchestra so as
first to get a pickup that represents
the original program material, exact-
ly as played by the orchestra, prac-
tically without any reverberation at
all. Then, if some reverberation effect
is required, the studio uses an echo
chamber to add this artificially. This
procedure enables the effect to be
easily controlled so the resulting sound
will have just the right amount of
reverberation to give the desired
effect.

Certainly this technique produces
very fine sounding records, judging by
recent releases from most of the
record companies. Even the sticklers
for accurate reproduction of the orig-
inal sound will have to admit this
although, if they knew it was made
this way, they would call it “phony.”
But let’'s ask them, which original
sound do they really want reproduced
accurately, the sound of the orches-
tra, as heard by, say the conductor,
or one of the microphones scattered
throughout the orchestra, or the sound
as it might be heard in the echo cham-
ber, somewhere between the loud-
speaker that produces the sound and
the microphone used to pick up the
“echo’” ?

It is quite obvious that neither of
these sounds will be the same as that
we hope to hear in eur living room.

When you sit in the average seat
in an auditorium and listen to an or-
chestral concert, the sound you hear
is quite different from that heard by
the conductor, or by any of the in-
strumentalists in the orchestra. All
of these performers work to give the
best impression to you, the paying
audience. The same is true making
recordings, only here we have a few
more ‘‘performers”, like the engineers
who operate the various controls asso-
ciated with the microphone levels, echo
chamber, etc.

The important thing is that the in-
tended impression is put across,
whether by the individual performers
working collectively in the orchestra
in an actual auditorium, or whether
by all those who work together to
make a satisfactory record.

Picking up the program at close
quarters like this gives another ad-
vantage to the record maker. It as-
sists in getting a better dynamic range
onto the recording. As well as giving
the direct sound from the instruments
a bigger advantage over reverberant
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sound reflected around the studio, it
also gives the program material a
better advantage over various other
stray sounds, noises that can creep
into the studio by devious means.

A good studio is built with all kinds
of sound insulation to keep out ex-
traneous and undesired noises. But
all such devices only attenuate the
undesired sounds, they don't com-
pletely eliminate them. Consequently,
it is still advantageous to have a
fairly high level of sound at the micro-
phone, so as to give the biggest pos-
sible margin over unwanted back-
ground sounds.

This also makes it easier on the
recording system, because it gets the
program material that much farther
above background noise from the
microphone itself and the amplifier
system.

But picking up sound for the record
at this high level and' recording it
through a system with standard
equalization characteristics, means
that the original sound pattern can
only hope to be truly re-created when
played back through the correct com-
pensating playback equalizer charac-
teristic and reproduced over a loud-
speaker system at the original sound
intensity. This will be too loud for
comfort—much louder than one would
receive sound in the average seat of
an auditorium. The intensity of sound
in the living room, reproduced this
way, would be comparable to the
level of sound in the area occupied by
the orchestra itself.

To get the true perspective of the
music, one needs to be a little farther
away or to hear the sound at some-
what lower level. Consequently it is
usually desirable to reproduce the
sound at a somewhat lower intensity
than it is picked up at the micro-
phone for recording.

Let us now consider another angle.
Live musicians can, and do, provide

program music for any of the purposes
for which we use reproduced music.
As well as playing to an audience inan
auditorium, musicians, upon occasion,
play to entertain people in a living
room, or to provide background music
in a restaurant or club, while the
occupants talk. A group of musicians
playing under any of these conditions
will naturally adjust their perform-
ance to suit the purpose in hand. They
will play louder in an auditorium and
much quieter in a restaurant or club.
How do musicians themselves make
this loudness adjustment? :

This does not mean that each in-
strumentalist will reduce his volume
by a precise number of decibels. Rath-
er, each reduces his own loudness so
that the same sense of balance is
achieved at the lower loudness level.
This, naturally enough, is done ac-
cording to the judgment of the musi-
cians’ ears.

While musicians’ hearing certainly
is differently conditioned from that of
most of us (which is what we infer
by crediting a person with a “musical
ear”), there is no intrinsic difference
between the ears of musicians and
those of the rest of the population.
The famous Fletcher-Munson loudness
contours were based on the hearing of
musicians as well as of other groups
of people. So one would expect an
average musician to have a sense of
comparative loudness similar to an
average person of any other group.

As this is the case, each instru-
mentalist will automatically adjust
the loudness of his playing so as to
obtain a perspective of over-all bal-
ance that agrees with the general pat-
tern of human loudness sensation.

If we base this on the experience
represented in the Fletcher-Munson
contours, shown in Fig. 1, and assume
that the difference in loudness from
the concert hall level to the back-
ground music level is from the 70

- Fig. 1. The Fletcher-Munson curves of equal loudness at various listening levels.
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curve to the 40 curve, this will be a
difference of 30 decibels at 1000 cycles
and also at most frequencies above
this. So musicians playing instru-
ments with frequencies from 1000
cycles and up—or even 500 cycles and
up, will reduce the intensity of tone
from their instruments by about 30
decibels, or a power ratio of 1000 to 1.
But, going down to instruments like
the string bass, which may be playing
tones in the region from 40 to 80
cycles (taking 60 cycles as an aver-
age), the difference between the curve
marked 70 and the curve marked 40
is only about 12 decibels.

While the bass player will un-
doubtedly reduce the apparent loud-
ness of his instrument by the same
amount as other players in the or-
chestra, the actual intensity differ-
ence is much less. The higher instru-
ments reduce by 30 decibels, while
the bass player only reduces by 12.

As we have seen in the preceding
discussion, music is never recorded at
such a low level. If you want to use
recorded music for this purpose, you
will have to turn the gain or volume
control down by 30 decibels or so, and
if you want to play at a level suitable
for the average living room you will
still need to turn it down, by pos-
sibly 12 or 15 decibels, from the in-
tensity at which the music was orig-
inally recorded.

But to retain the balance at which
the group of musicians would natural-
ly play, the bass frequencies must be
turned down to a lesser extent than
the middle and higher frequencies.
This is our argument for using a loud-
ness control. If an ordinary volume
control is used (which should more
accurately be termed a gain control),
to produce this effect, the balance is
disturbed.

Fig. 3. Tapped pot used as loudness control.

N
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The effect produced is mot that of
the orchestra playing more quietly but
of its being farther away.

This is because all frequencies are
attenuated in proportion, which is ex-
actly what happens when you listen
to a musical program from a distance,
unless of course there is exceptional
transmission through floors and ceil-
ing, such as may occur if the ‘dis-
tance” is from one floor to another
of an apartment house!

This has about sated the esthetic
factors that form the basis for discus-
sion as to whether the loudness con-
trol is needed at all and, if so, what
kind of control should be provided.
Having settled that we do need con-
trol facilities to make this adjust-
ment, the next point is if a special
loudness control is needed, or whether
an ordinary volume (or gain) control
can be used satisfactorily in conjunc-
tion with the regular tone controls?

The alternatives in this stage of the
argument are: whether we have a
loudness control that automatically
increases the relative amount of bass,
measured by intensity, as the volume
goes down, or whether we use a
“straight” gain or volume control and
then use the bass knob of the tone
controls to get more bass when work-
ing at a lower loudness level, if neces-
sary also giving a little boost to the
treble end for the same reason. Don’t
both of these methods really achieve
the same thing? And, using just a
gain control with tone controls, sure-
ly, is simpler than having to ‘“bother
with” an additional loudness control?

Time was when it was argued that
equalization facilities were not re-
quired for all of the different record-
ing characteristics—the tone control
would serve for this purpose as well.
Going back still further, there was a
time when tone control consisted of
just a variable resistance in series
with a capacitor, conveniently placed
somewhere in the circuit, which pro-
duced only a variable treble -cut.
There was no true bass control. All
too often, this control was operated
with the treble fully cut, because this
removed a maximum of unwanted
background noise, scratches, and plops,
either due to scratch on the record
or due to static coming in on the
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radio. The average listener of those
times couldn’t tell the difference be-
tween the maximum and minimum
position of the control, as far as the
quality of the program itself was con-
cerned. The only effect noticed was
the apparent reduction of background
noise.

But, since then, listeners have be-
come educated to high fidelity. And
the fidelity, both of equipment and of
recordings, has improved tremendous-
ly. Nowadays, the comparative novice
in high fidelity can fell the difference
between bass boost and treble cut, or
vice versa. It requires a little more
education to discern the difference be-
tween records played with the correct
equalization characteristic and with
the wrong one, but it certainly is
possible to tell the difference.

But, a decade or so ago, strong
arguments were put forward that the
tone control should serve this func-
tion in addition to any other tone
compensation that may be desired.
Nowadays, any self-respecting pream-
plifier provides equalization character-
istics for RIAA, and usually one or
two other recording characteristics
that may be encountered; and the
average high-fidelity listener appre-
ciates this position and reserves the
use of tone controls for their proper
function—adjusting for differences in
balance that may become apparent,
due to differences in the acoustic
characteristics of the studio and the
listening room, or due to any other
variations in the balance of musical
composition of the program.

Now the extremist comes along
with the loudness control and says this
also is a must, in addition to tone
controls and equalization. Are we go-
ing to accept this further stage as a
necessity, along with equalization, or
is this really a luxury that is com-
pletely unnecessary?

This would seem to depend upon
the accuracy of your perceptive pow-
ers. This can be illustrated at Fig. 2,
which shows a comparison between
the range of control given by the
average tone control and the kind of
change in response needed in a loud-
ness control, to follow the variation
predicted by the Fletcher-Munson
curves. For the tone control to get
enough boost in level at the low-fre-
quency end, gives too much boost at
frequencies higher up. The boost has
to start in the region of 500 cycles,
whereas the loudness contour shows
not very much difference at 500 cycles
based on true loudness contours.

As the region in question is from
100 to 500 cycles, which corresponds
to the middle register of music, use
of the low-frequency boost in conjunc-
tion with the volume control will
over-emphasize the middle register,
which is not at all what is required
for true loudness impression. So the
average tone control puts the low-
frequency accentuation in the wrong
place, and by the wrong degree.

If you can hear this difference,

(Continued on page 111)
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Fig. 1. RCA Model WR-61B color-bar
generator provides a standard pattern.

there are many ways to skin a cat.

There are many more ways to
equip a fully up-to-date test bench in
a modern service shop where it is
hoped that all type of complaints to
which radio and TV receivers are sub-
ject—including those designed for
color—can be handled. This is not to
say that we would find it impossible

WE are accustomed to hearing that

to set standards for the type and qual-

ity of equipment needed. It merely
points up the fact that, once criteria
have been established, there are many
ways in which they can be met. For
this reason, we cannot call the array
shown on this month’s cover and also
in Fig. 3 the only solution in attempt-
ing the ideal set-up.

It could better be called one typical
set-up, but even here some objection
can be anticipated: the orderly ar-
rangement of instruments and work-
ing space is a far cry from the hectic
disarray characteristic of so many
benches during a busy work day.
Nevertheless, the efficiency permitted
by the carefully organized bench—
with a place for everything and every-
thing in its place—is even more im-
portant to work toward in the busier
shops.

One of the factors that makes pos-
sible an intelligently organized lay-
out is the design of the bench itself.
The physical plan, in the bench shown,
paves the way to the orderly division of
work space. This has not happened
by accident: designed under the aegis
of the General Electric Company, the
bench is intended to facilitate system-
atic bench work. The mirror against
the back portion, for example, gives
the bench man a picture of what is
happening on the face of the CRT no
matter what position he puts the
chassis in for most convenient service.
(That picture, of course, is always
reversed, and accounts for the reverse
order of the color bars on the pattern
shown on the cover.) For the other
conveniences this bench provides and
for details on its construction, see the
separate article on the “Functional

April, 1957

Test Equipment
Color TV Shops

By WALTER H. BUCHSBAUM
Television Consultant
RADIO & TV NEWS

What instruments are needed on a bench to insure

handling of all current sets, including color TV?

Work Bench” elsewhere in this issue.

Aside from the relatively neat lay-
out, the most obvious way in which
another equally acceptable array of
equipment might differ is that any of
the pieces of equipment shown can be
interchanged for those of some other
manufacturer. For example, although
an oscilloscope and a voltmeter would
be considered necessary for nearly
any shop, there are many types that
would answer the purpose. The choice
of a particular unit for illustration
here does not carry the implication
that it is the only one to meet re-
quirements, or that it is the best of
those that do.

Furthermore, in order to provide
every one of the tests, functions, and
other facilities provided by the instru-
ments on this bench, we would not
necessarily have to duplicate each in-
dividual item of equipment. Various
operating facilities are combined in
different ways in individual instru-
ments and most shop owners, as they
fill out the complement of equipment
gradually, will find their decisions for
new purchases influenced by what is
already on hand. A simple illustration
might be that of the owner of an os-
cilloscope that boasts a sweep phasing
control. In choosing a sweep gener-
ator, he would not have to insist on
such a control.

This sort of flexibility would even
account for the elimination of entire
pieces of equipment in some cases.
For example, if the technician can go
beyond the substantial outlay required
for a generator of color bars only to
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the extent of purchasing one that also
provides dots and a crosshatch pat-
tern, he eliminates the later expense
of buying a separate generator for
convergence and linearity adjust-
ments. On the other hand, a linearity
generator compatible with the re-
quirements of color convergence may
have been about the shop some time
before its use for color was dreamed
of, and color-bar output only may
then be sought.

The matter of outlay, just men-
tioned, points up another factor in
building up a service establishment
sufficient unto today’s needs. This
point is equally important to the serv-
ice technician and to his customer, al-
though often overlooked by the latter.
Just as the basic crystal-earphone re-
ceiver of three decades ago has given
way to the complex monochrome and
color TV receivers, home audio sys-
tems, and other home electronic
devices, so the era of servicing by in-
tuition or with the aid of no more
than a single fundamental test instru-
ment has yielded to time.

Shown on the bench is at least
$1500 worth of test equipment and
service manuals. Not included in this
modest estimate is the cost of labor
needed to assemble those instruments
that were originally procured in kit
form. In considering this sum, we
should keep in mind two important
factors: first, since an attempt has
been made to plan the array of equip-
ment shown with economy in mind,
the amount is not high. Much more
could be spent in similarly equipping
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another bench, especially where it is
considered impractical—or even un-
economical—to invest the labor cost
required in putting together kit in-
struments. Second, remember that
the outlay involved here represents
just one of the many expenditures in
order for even a small shop to render
proper service. These points are worth
consideration by the customer when
he is faced with a repair bill of $20,
$35, or more. They are also worth
consideration by the service dealer
when he hesitates to make a justifi-
ably high charge for his work because
he fears the customer may complain.

Color Equipment

In the light of the high cost of
equipping a service bench for today’s
needs, how much of this heavy outlay
can be ascribed to the purchase of
units that were not needed until color
came along? Surprisingly enough, if
the bench has been kept up to date
with the growing needs of TV and re-
lated electronic servicing up until the
advent of color, no more than 20 per-
cent of the investment accounts for
additions made specifically for color
TV work. On the banch shown, this
would account for two units, the
Triplett color-bar generator, Model
3439, and the Simpson white-dot gen-
erator, Model 434. In some cases,
only one unit would be added for
color: either the dot generator would
be combined with the color-bar gen-
erator, or the dot generator would
have been available earlier for use in
making linearity checks on mono-
chrome receivers. This estimate is
based on the premise that all other
equipment that will also be common
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Fig. 2. Winston’s Model 150 (upper left)
is a rainbow-pattern generator. The Hy-
con Model 616 (lower left) and Philco
Model 7100 (above) give color-bar output.

to monochrome service work is of
sufficiently good quality to satisfy the
special demands of color. These re-
quirements will be discussed subse-
quently, but it may be pointed out
now that there is a good argument
here for always procuring instru-
ments of best quality rather than get-
ting by with the minimum.

The Triplett color-bar generator,
Model 3439, shown on the front cover,
is one of many special color genera-
tors now available. RCA, long the
leading proponent and pioneer in color
TV, offers the color-bar generator
Model WR-61B, shown in Fig. 1. This
unit supplies optional output as a di-
rect video signal, without carrier, in
either negative or positive polarity
for direct application to the video
amplifier or color circuits where
desired. Alternately, an r.f. carrier
modulated with this signal is avail-
able for convenient connection to the
antenna input, where this mode of
operation is desired.

All color-bar generators provide an
r.f. output, usually on channel 3, and
most have a separate video output.
Many models also have provision for
dot and crosshatch patterns as well
as color bars. Typical of this com-
bination is the Hycon Model 616, as
shown in Fig. 2. To aid the service
technician in recognizing color defects,
the correct color patterns for NTSC,
color-difference and quadrature-type
signals are displayed on the front
panel of this generator. The hori-
zontal or vertical bar patterns, cross-
hatch, and white-dot signals available
on this generator are also useful in
adjusting sweep linearity in mono-
chrome receivers. While the output
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level of the r.f. signal in the Hycon

generator is fixed, the Philco Model
7100 shown in Fig 2, has provision
for varying the r.f. from 100 to 10,000
microvolts. This is particularly useful
in checking color sync and color-killer
operation on weak signals, and can be
used to check a.g.c. action on mono-
chrome sets as well.

The G-E Type ST-16A color align-
ment generator differs from most
other units in that it has a wide range
of different color signals, but only in
sets of three bars each. Depending
on the setting of the selector switch,
the three bars can be the I, @, and
cyan or some similar combination,
with almost half of the screen black.
The black portion is intended to serve
as reference and facilitates many os-
cilloscope measurements.

A completely different type of color
generator is Winston’s “Wintronix’
rainbow generator in Fig. 2. This unit
is quite compact, inexpensive, and has
only two adjustments. One tunes the
r.f. oscillator which operates between
channels 2 and 6 and can be set for
any of these channels. The other con-
trol is adjusted to lock the sync cir-
cuit to the proper phase to produce
stable color bars. Actually the color
pattern obtained from the rainbow
generator is completely different from
previously described units in that the
colors are dependent on the r.f. tun-
ing of both generator and receiver.
There is no provision for dual-polarity
video signals, nor is there a prescribed
color pattern available. Output is
fixed in amplitude. The small size and
simplicity of operation recommend
this unit for house calls where rapid
color checks are desired. For detailed
alignment and bench troubleshooting
procedures the more versatile and
elaborate types are probably more
popular. .

Another type of rainbow color-bar
generator is the Hickok Model 660,
which is also intended for rapid serv-
icing, mostly in the home. Here the
color pattern takes the form of a
fixed color sequence, starting with
yellow at the left, passing through the
red, magenta, gray, blue, and green
shades. Although this generator pro-
vides channel switching from channel
2 to 6, the color signal is crystal con-
trolled and will not change. In addi-
tion to color bars, this generator also
provides dots or a crosshatch pattern
which can be used either at the same
time as the color bars or separately.
The Hickok Model 656XC is a much
more elaborate generator which pro-
vides clearly defined color bars ac-
cording to the standards established
by the NTSC.

Other generators available are the
Jackson Model 712 and the Precision
Model E-440. The Jackson generator
provides output as either negative or
positive video signal or as modulated
r.f. The Precision unit also provides
signal either at the video or r.f. level
to produce 10 color bars. One feature
provided by this unit is a jack for an
external meter to permit direct mon-

RADIO & TV NEWS


www.americanradiohistory.com

itoring of the amplitude of subcarrier
and sync signals at the source.

One of the confusing things about
the various color-bar generators avail-
able is their different patterns. There
are at least three or four com-
pletely different color-bar patterns in
use, with no apparent advantages of
one over the other. It is true that
for some color receivers the I, @ type
signal is more suitable than the R-Y,
B-Y, and G-Y, but this should have no
bearing on the number or color of the
bars, their width, sequence, and spac-
ing. Once, however, the technician
buys a particular color-bar generator
he will quickly become familiar with
its patterns. Confusion only sets in
when he starts working with a differ-
ent model generator which produces
a different pattern.

Most generators furnish both a pos-
itive- and negative-polarity video sig-
nal, a feature which is of great im-
portance when servicing the video
section. Just as in monochrome TV,
each video amplifier stage will invert
the video signal. At the picture tube
the signals must have such a polarity
that those applied to a grid go nega-
tive for minimum brightness while
those applied at the cathode must
have the black level going in a posi-
tive direction. Failure to inject the
correct polarity color-bar signal into
the color set will result in wrong
colors on the screen.

Another feature to consider is the
availability of a sound carrier. This
is important when the customer com-
plaint is interference with the color
reception. Misadjustment of the sound

i.f. traps or the 4.5-mc. traps in the
video section could result in 900-kec.
interference which is the approximate
beat frequency of the 4.5-mec. inter-
carrier sound and the 3.58-mc. color
subcarrier. This interference appears
as fine lines, weaving over the pic-
ture at a relatively slow rate. Most
of the more elaborate color-bar gen-
erators provide a crystal-controlled
sound carrier which can be shut off to
verify any sound interference. Need-
less to say, this carrier also helps in
aligning a color set.

Other Equipment

After color equipment is out of the
way, most of the other instruments
and accessories are familiar carry-
overs from the days of monochrome

(Continued on page 159)

Fig. 3. One version of the fully equipped service bench. Many different combinations of instruments can fulfill the same requirements.
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The Case
for the CRT
Tester-Reactivator

The tester shines in out-of-shop work. e

What are the advantages of using this type of

instrument? This shop uses it to save time,

eliminate doubts, and convince its customers.

You pull a chassis for high-voltage

trouble and leave the picture tube
still mounted in the cabinet. When
the repair is completed, you check
out operation using a CRT available
in the shop, then you deliver the set.
After installation you turn on the re-
ceiver and work on adjusting the ion
trap—but it just won’t be set! The
sinking feeling and the realization
that the big tube is defective reach
you at about the same time. What do
you do then?

This entire set of unfortunate cir-
cumstances can be ducked by testing
the quality of the picture tube on a
good checker, as a matter of routine
procedure, before leaving that tube
behind in the customer’s home. Every
outside technician in the writer’s shop
carries his own CRT tester.

Not all of them are of the same
make: many models now available
will do a good job. The one the writer
happens to use himself is a B & K
Model 350. With an ammeter and
neon lights as the indicating devices,
it indicates the quality of the picture
tube under test by recording cathode
emission and also by indicating con-
tinuity or open conditions with re-
spect to the various electrodes. It
also indicates and localizes shorts.

Since this unit is one of those that
also functions as a reactivator and
restorer, it provides some added at-
tractions. It gives a prediction of the
probable useful life of the picture
tube, for example. Furthermore, it
incorporates circuitry that, by the ap-
plication of various voltages to the
tube’s electrodes, can correct certain

HAVE YOU ever had this experience ?
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defects. Some of the duties that can
be performed by a combined tester-
reactivator include: relief of shorts
or leakage between electrodes, welding
together of open connections, and the
rejuvenation of cathodes that have
lost emission. In the eyes of the cus-
tomer (and to his pocketbook), per-
formance along the lines just men-
tioned is sheer magic.

When the CRT Is Bad

While many picture-tube defects
are easy to analyze, a great number
of the others are tricky. That's where
the tester steps in to eliminate all
doubt. Take the case of a 16-inch
RCA set, encountered six months ago,
that wasn't too obvious. The symp-
toms were weak video and a partial
loss of vertical sync stability. The
brightness control varied the bril-
liance somewhat, but could not al-
together extinguish illumination. In

Fig. 1. Similar symptoms can result
from leakage in the capacitor shown
or from an internal short as indicated.
The tester tells which is the case.
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fact, even at its minimum-adjustment

position, brightness remained at a
fairly high level.

This symptom will generally result
from either of two causes. First, a’
shorted coupling capacitor from the
video amplifier to the picture tube
(the .015-pfd. unit at the grid in Fig.
1) permits the grid to become very
positive and results in excessive
brightness. The other possible cause
is a high-resistance short between the
control and screen grids of the pic-
ture tube, which would have the same
effect. In either case, sync instability
can result if the take-off point for
sync pulses is in the video-amplifier
stage, which is involved in the fault
described.

Use of the CRT checker on this call
removed any doubt: it clearly indi-
cated a short inside the tube between
the control and screen grids. Nor was
that the end of its usefulness. One
adjustment was used to increase the
filament voltage supplied by the reac-
tivator to the picture tube beyond
normal value for a short period. This
short-term application of increased
filament voltage heats up the entire
gun structure. Then a button that
applied 1000 volts d.c. to the control
grid was depressed. Momentary spark-
ing occurred in the neck of the tube,
then stopped. The 1000 volts had
burned out the short between the two
grids. In this case, the short had evi-
dently not been due to direct contact
between the two grids, but due to the
lodging of a particle between them.
Now, six months after the treatment,
the picture tube is still in good work-
ing condition.

RADIO & TV NEWS
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On another receiver, there was no
video but good sound and raster. A
check through the video i.f. and am-
plifier stages showed no discontinuity.
Some of the miniature tubes were
hard to re-insert during this check,
requiring more time than usual. The
impatient woman of the house didn’t
seem too pleased with this apparent
fumbling.

As a final check before chassis re-
moval, the CRT tester was connected
to the neck of the picture tube. It
indicated an open control grid. When
the set owner was informed of this
misfortune, she snapped, “I thought
if the big tube goes there isn’t any
light on the screen.” She continued
to look cross after receiving a patient
explanation of how the. picture tube
may die in one of several different
ways. As a last resort, she was given
a brief explanation of how the tester
works and asked to operate it herself.
The story told by the neon indicators
was worth a thousand words. Her at-
titude changed and a picture-tube sale
was consummated.

Another customer had a 14-inch
Emerson that had been retired to the
bedroom to give service as a second
set. As the check on this receiver be-
gan, he mentioned, “If the repair is
going to run to very much, I guess
I'll junk the set.” The intermittent
symptom occurred every two or three
minutes and lasted for only a few
seconds. The video would slowly wash
away as retrace lines appeared. Dur-
ing the attack, the brightness control
would work except that the raster
would bloom a bit. Then all returned
to normal.

Since the condition happened too
fast to permit voltage checks and a
picture-tube defect was one of the
possibilities, the tester was connected
and the waiting began. Sure enough,
at the prescribed breakdown time the
neon lights winked out a filament-to-
cathode short. (See Fig. 2) Evidently
insulation between these two elec-
trodes would break down as the fila-
ment heat increased. Then, as the
cathode drew off some of the filament
heat, the condition remedied itself
until filament heat rose again a few
minutes later. With this elusive in-
termittent exposed by the tester, the
rest was easy: an isolation trans-
former was installed on the filament.
The set has been playing happily ever
since.

When the CRT Is Good

Occasionally a technician will come
across a TV trouble that looks suspi-
ciously like a bad CRT. Here's where
the tester really shines. While inval-
uable in designating the picture tube
as defective it is equally valuable in
saying, “The CRT is good,” despite
apparent evidence to the contrary.
For example, a do-it-yourself fan
brought in his 21-inch Motorola and
began by asking the price of a re-
placement picture tube. Asked if he
were sure his CRT was really bad, he
said, “Turn on the set and you’ll see.”
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He seemed right from a quick
glance at the symptoms. The fila-
ments were lit. There was plenty of
high voltage but no brightness. Ad-
justments of the ion trap had no effect
at all. As a double check, the CRT
tester was hooked up. It gave its opin-
ion quite clearly: “This picture tube is

good.” The reaction of the set owner °

to this conclusion was, “The machine
must be wrong itself.”

The chassis was turned on its side
and checks were begun in the cathode
and grid circuits. The portion of the
set involved is shown in Fig. 3. The
grid was found to be 80 volts negative
with respect to the cathode, and vary-
ing the brightness control had no
effect on this value at all. Power was
then turned off and some resistance
readings were made. Mounted direct-
ly across the brightness control, with
one end to ground, was a .005 pfd.
button capacitor that had turned into
a 30,000-ohm resistor. With a new
capacitor installed, the picture lit up
and performed every bit as well as
the tester had said it should.

Once a worried customer came
puffing into the shop carrying a 16-
inch table-model G-E. “Do you think
it’s the big tube?” he was anxious to
know. The tester quickly said it

wasn't. This customer was able to °

leave the store feeling much better,
while his set was being checked to
determine what the trouble actually
was.

With the set on and the brightness
control all the way up, the raster was
barely distinguishable even when the
shop lights were extinguished. Ad-
justment of the ion trap brought no
improvement. Voltages at the pic-
ture-tube grid and cathode were right
on the button. Since everything seemed
to point to the tube itself as being
defective, the checker was applied
once more. Again it voiced its ap-
proval of the condition of the CRT.
Faith in the reliability of the checker
was being shaken; it began to look as
though it had made a mistake. The
picture tube was pulled out and an-
other was substituted. There was no
improvement, so apparently the tester
had known its business after all.

It took some digging into circuits
apparently unrelated to the picture
tube to turn up the fault. The plate
of the vertical oscillator turned out to

Fig. 2. Intermittent wash-out of the pic-
ture, of very short duration, could not
be traced in ordinary way. A tester
showed it to be due to periodic arc-over
from overheating of filament insulation.

___/
11

FROM
VIDEO ik
AMP. +80V. 2
It 2.2MEG.
2470k
: 3 BRIGHTNESS
220K3

-

i

e —J

B s
.005

e o o o

L

047

%
N

FROM VIDEQ
AMPS,

VA
BRIGHTNESS

www.americanradiohistorv.com

Fig. 3. The CRT itselfi seemed to be
at fault in this case. However, after
the tester exonerated it, further prob-
ing unearthed the defective capacitor.
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Fig. 4. In this case, a dark raster
was the result of a faqult in the ap-
parently unrelated vertical circuit.
Use of the CRT tester prevented trou-
bleshooting in the wrong direction.

have 110 volts “B-" instead of the
295 called for in the service notes, yet
vertical sync and vertical sweep were
fine. Nevertheless, the cause for this
discrepancy was followed up, and it
was found that the drop was due to
overconduction which, in turn, was due
to a heavily positive voltage on the
oscillator grid (see Fig. 4). The .01-
pfd. capacitor between that grid and
the vertical output plate had shorted
straight across, putting the high pos-
itive voltage on the oscillator grid,
limited only by the 47,000-ohm resis-
tor. When this capacitor was replaced,
the brightness came on full!

After some head-scratching and
careful tracing out of the schematic,
it was discovered, as can be seen
without much trouble from the sim-
plified sketch of Fig. 4, that the
second grid of the CRT takes its
“B+" from the vertical-oscillator
plate. This grid was therefore also
down to about 110 volts, keeping the
electron beam in the picture tube
very weak and drastically reducing
illumination. In the face of evidence
to the contrary, the tester had been
correct.

The Tough Situations

If the service technician handles any
appreciable volume of business, he
(Continued on page 122)
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MASTER SWITCH

Fig. 1. (Above) Completed version of the
model bench, still bare of the mass of
equipment it will hold in actual use.
but with its many conveniences and
special operational features indicated.
In larger shops, two such benches can
be built side-by-side, with one the mirror
image of the other. Benches can be
moved to fit in with flexible planning.
(Below) The list of materials required.
(Left) How the lumber used to build
the bench can be kept to a minimum by
careful planning., so that the measur-
ing and cutting allows minimum waste.

3—4 ft. x 8 ft. pcs. 4" plywood (good one
side, to be cut as shown)

2—4 ft. x 8 ft. pes. V4" plywood (for back of
bench)

1—4 ft. x 8 ft. pc. Ya"” hardboard (for bench
top and wvalance)

60 ft.—2"” x 2" stock (for framing)

2—A.C. outlet strips

1—6 ft. fluorescent fixture (single)

1—"Peg-board” panel for front of speaker en-
closure

1—1 ft. x 6 ft. pc. pine board (for shelf under
bench)
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can depend, to a great extent, upon

the design of his work bench.
While a few planks nailed together
will provide working space as such,
the complex nature of modern servic-
ing demands a streamlined work bench
with a wide variety of conveniences.
For only with built-in convenience can
a technician operate with the smooth
efficiency that has become necessary
in this competitive field.

Unfortunately, the work bench of
the average electronics technician has
“just growed,” like the proverbial
Topsy. In many instances the techni-
cian started with a simple flat work-
ing space and then improvised shelves,
drawers, and tool racks as best he
could. The result is a hodge-podge to
which he has become accustomed—
but which basically is a far cry from
efficiency. However, valuable time and
space can be saved with the construc-
tion of a functional work bench de-
signed specifically for servicing tele-
vision receivers and other electronic
equipment.

The bench described here is a prac-
tical version of the functional design
illustrated in color on the front cover
of this issue of Rapio & TV NEws, and
again in Fig. 1. The dressy model on
the cover was built for use in trade
shows and displays—affairs at which a
practical bench might appear in the
same category as a service technician
attending a wedding in his working
clothes. Actually, the design of this
bench has much to offer the service
technician who is either just setting
up his shop or who must modernize to
handle a greater volume of business.
The design is adapted from a shop
plans book made available by the Gen-
eral Electric Company. Here are some
of the features of this design, and
some practical hints on building such
a bench.

As the average man has an arm-
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ASERVICE technician’s efficiency

By S. E. McCALLUM

General Electric Company

A carefully planned layout, worked out by experts,

makes the best use possible of available space,

promotes efficiency, helps save time and money.

spread of approximately six feet, it is
practical to plan the work unit to a
maximum length of eight feet—thus
allowing a one-foot margin at each
end for ‘semi-active’” working space.
The “console” type construction (as
opposed to a “built-in” bench) per-
mits moving or re-arranging work fa-
cilities if the shop must expand or
reorganize its layout in the future.
Television service demands a mirror
to enable -the bench technician to
watch the screen while making chassis
adjustments at the rear of the set.
Actually a small mirror of any kind
can do this job. However, a long built-
in mirror along the rear wall just
above the bench top is well worth the
slight extra cost. It permits the tech-
nician to place a TV chassis in prac-
tically any position on the bench and
still see the picture tube in the mirror
from any convenient working stance.
This double convenience saves the
precious minutes often spent in ad-
justing a small mirror and moving the
chassis to the correct viewing posi-
tion. Also, the ease of watching the
tube face in a long mirror can lead to
the bonus benefit of chancing to no-
tice a change in the -condition of the
picture when no change was expected.
The bench design features two a.c.
outlet strips. One is along the outer
edge of the bench top for plugging in
the equipment being repaired and
portable testing equipment which it
may not be practical to ‘“tie down.”
The other outlet strip is above and
along the back of the upper shelf for
powering meters, generators, and
other test equipment-—items which are
to stay put., These separate strips
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eliminate the annoyance and danger
of criss-crossing a.c. leads which so
often get tangled up with tools and
parts, cause soldering-iron burns, and
lead to acccidental dropping and dam-
aging of parts and test equipment.

The slanting canopy design of the
side sections provides more than mod-
ern styling. It permits the built-in
overhead fluorescent fixture to be
hung directly out over the working
space. This allows a maximum of gen-
eral lighting which then can be sup-
plemented with a spotlight on an ad-
justable gooseneck arm affixed to the
center of the upper shelf.

The fluorescent fixture, incidentally,
should be equipped with an inductance
or capacitance filter to prevent radio-
frequency radiation that can be caused
by the firing of the mercury vapor in
the lamp tube. Often this r.f. energy
is radiated by power lines; thus the
filter should be as close to the lamp
ballast as possible.

In the right-hand corner of the
bench is a speaker enclosure which
serves several purposes. As shown, the
front is made of ‘“peg-board” to pro-
vide handy racking space. Two
switches are built into this box to con-
trol lights and the a.c. outlet strips.
Antenna connectors are paneled here
also. The loudspeaker is a necessity,
of course, and features a neatly pan-
eled terminal. The wiring on all these
conveniences — antennas, a.c. lines,
lights, and speaker—can be worked
out to accommodate the needs of the
individual technician. In the model
illustrated, one a.c. switch turns on
the overhead light and the other puts

(Continued on page 158)
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Do-It-Yourself
Service

By WILLIAM LEONARD

Is the nature of the service business changing?

Shortage of personnel may accelerate a trend.

ice technicians bring about some
drastic changes in the TV service
industry ?

Several months ago a TV set manu-
facturer lined up a number of non-
servicing dealers to sell his receivers
in a large eastern city. Since this
manufacturer did not have a consumer
service organization of his own, he
contacted more than a dozen of the
leading independent service dealers in
the city with an offer to appoint them
to handle warranty service on his sets.
All of these service dealers turned
down the proposition because they did
not have enough technicians to handle
their then current volume of service
work! Every service dealer contacted
claimed he was having to turn busi-
ness away because he could not get
enough qualified men to handle it.

This incident points up a serious sit-
uation in the consumer service indus-
try. Manufacturers have been absorb-
ing the graduates of electronic trade
schools before the ink is dry on their
diplomas. Recently they have stepped
up their efforts to draw the best tech-
nicians from the service industry with
salary and fringe-benefit offers far
more attractive than the consumer
service industry can afford to pay.
Many small, successful service dealers
have sold or closed up their businesses
to take jobs in defense industries at sal-
aries far above the incomes they could
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WILL the critical shortage of serv-

make for themselves as operators of
independent businesses.

Despite the severe shortage of tech-
nicians and an abundance of service
work available, bait advertising holds
a low ceiling over consumer service
charges. This ceiling is below what
the average businessman needs to meet
his steadily increasing overhead and
to pay competitive wages to his tech-
nicians. Service dealers are caught in
the squeeze between rising costs of
doing business and inadequate pay for
the time and labor involved in both
home and shop service. This has led
to a’ growing interest among dealers
in some form of licensing as a means
of eliminating the bait advertisers and
the incompetgnts who, it is felt, keep
service charges down.

Theoretically, the licensing plans
now being pushed by many service as-
sociations would seem to provide the
solution to some of the problems that
beset the operators of competent, eth-
ical TV service businesses. The activi-
ties of licensed dealers who advertise
service at charges below the known
cost of doing business would be under
critical observation at all times. Serv-
ice bills padded to make up the differ-
ence in servicé charges plus, as is
usually the case, some substantial
over-charges would eventually provide
the evidence needed to have the of-
fenders’ licenses permanently can-
celled. 5

www.americanradiohistorv.com

Most service-industry proposals fail
to take into account the two most im-
portant factors involved in their busi-
nesses. The first of these factors is the
general public and the constantly
changing national pattern of living.
The second is the rapid economic
change that is taking place in the
electronics industry.

The total bill paid annually by the
public for servicing electronic prod-
ucts is tremendous. It was estimated
recently that the total income from
electronic service in 1956 was more
than one and one-half billion dollars!
This is approximately fifty per-cent of
the, total volume of business handled
by all of the retail hardware dealers
in 1956. It is truly a tremendous busi-
ness.

The heart of the income from elec-
tronic service is the vacuum tube. Sur-
veys still show that better than 80
per-cent of the TV service jobs are
completed in the home by the replace-
ment of one or more burned out or
weak tubes. Many service dealers have
found that, with a little coaching,
trainees can handle the service on the
majority of home service calls simply
by checking and replacing defective
tubes.

Television was a great mystery to
most people during the first few years
they had sets in their homes. How-
ever, through the payment of service
bills and observing technicians check
sets, the average set owner has ac-
quired some knowledge of tube types
and functions and has lost the fear of
touching the innards of a complicated
device. In the steady development of
the “do it yourself” trend, household-

-ers have found they can do many jobs

they formerly hired trained people to
do. There is every reason to believe
there will be a steady increase in the
number of people who will take TV
tubes to a convenient self-service test-
er in an effort to service their own
TV sets.

Most service technicians raise their
hands in holy horror whenever a sug-
gestion is made that an untrained set
owner might be able to repair his own
TV set by replacing one or more
burned out or inoperative tubes. How-
ever, the national do-it-yourself trend
is encouraging householders to tackle
all kinds of maintenance and service
jobs around the home. Many amateur
carpenters have lost fingers learning
to manipulate power saws without
bringing on laws to restrict their sale.
In this age of electrical living, it is
will-o-the-wisp thinking to depend on
fear of electrical shock or possible pic-
ture-tube implosion to deter set own-
ers from trying to service their own
TV sets.

Businessmen in electronic service
are taking a realistic view of the
steadily changing industry patterns
and public buying habits. They are
changing their businesses in accord-
ance with these trends to take advan-
tage of them. One development in this
direction is the ‘“do-it-yourself service

(Continued on page 134)
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G-E’s
Large-Screen

Color
Sets

list price of $499. (Bottom)
grain. has an 8-inch speaker

By ROBERT GARY

A compact chassis that includes many innovations

(Top) The 21C700 color TV console uses a front-facing 8-inch
speaker, comes in mahogany finish. (Center) Lowest-priced
G-E color set is the 21T500, which carries a suggested
Model 21C701,
on a mounting board
that is tilted upward. All sets use the same chassis.

in walnut

in circuit design is used in three new models.

N THE widening ranks of the major

manufacturers who have entered

the large-screen color TV market
is the General Electric Company. Like
the majority of set manufacturers,
G-E uses the 21AXP22 round 21-inch
color picture tube. However, in many
other technical aspects, these receiv-
ers are quite new: they incorporate
many circuit innovations. On the me-
chanical side, though, they are very
much like their monochrome counter-
parts. They are as compact, use print-
ed circuitry, and have the three-gun
color picture tube mounted directly
on the chassis.

Three different models are being
offered by G-E, with each available
In one finish only. The lowest priced,
model 21T500, is a mahogany table
receiver, made to retail at a suggested
list price of $499. As it appears above,
it bears a strong resemblance to a
monochrome set. A 5-inch speaker is
mounted at the side of the cabinet,
and a total of five dual-function con-
trols are available at the front panel.
Only the hue and color gain control
are concerned with the color operation
of the set. The channel-tuning, bright-
ness, contrast, volume, and vertical-
hold controls are all common to black-
and-white receivers.

The secondary controls, intended for
use of the service technician, are ac-
cessible from the rear of the receiver.
In addition, there is a bank of fuses
mounted in fuse holders on top of the
chassis. These can also be replaced
easily by the technician.

Model 21C700 is also shown above,
and ranges in suggested retail price
from $625 to $675, depending on the
location of the distributor. This unit
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has a mahogany finish and uses an
8-inch speaker mounted below the
picture tube. It is similar, in appear-
ance, to a contemporary open-face
console receiver. The chassis and all
circuitry are almost identical to that
of the less expensive receiver. In areas
where u.h.f. channels are received, a
u.h.f. tuner is added, which feeds an
i.f. signal to a terminal on the v.h.f.
tuner. The v.h.f. tuner serves then as
an additional i.f. amplifier. The price
of any of the G-E models increases by
$30 when a u.h.f. tuner is added.

The third model in the new G-E
color line is the 21C701 pictured here.
This one varies in price from $650
to $700. The cabinet comes in walnut
grain, and features short legs and a
speaker board tilted upwards. An 8-
inch speaker is used. This model is
identical in circuitry to its less ex-
pensive brothers. Cabinet styling and
workmanship account for the price
difference.

G-E does not fix the prices on these
color sets, but rather gives its distrib-
utors a ‘suggested retail price,” leav-
ing the exact figure up to the indi-
vidual distributor.

A total of 29 tubes, two crystal di-
odes, and a special selenium dual di-
ode are used in the receivers. Of the
29 tubes, three are 5U4 power recti-
fiers, two are h.v. rectifiers and one
is the corona discharge h.v. regulator.
Circuit features include keyed a.g.c.,
sync noise cancellation, horizontal and
vertical retrace blanking, a special cir-
cuit for d.c. restoration, a novel dual-
diode color-demodulator system, and
a crystal ringing circuit in place of
the 3.58-mc. color-subcarrier oscillator
found in most other color sets. The
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use of this last feature eliminates the
requirement for a color-killer circuit.
The receiver will automatically pro-
duce only black-and-white pictures on
monochrome telecasts and color pic-
tures when the color information is
present.

Printed circuits are combined with
an L-shaped chassis to provide maxi-
mum compactness, as well as con-
venient service and adjustment pro-
cedures.

Warranty and Service

All G-E color sets carry the stand-
ard one-year factory guarantee on the
color picture tube. The rest of the re-
ceiver has a 90-day factory guarantee
on parts, as is customary in the TV
industry.

The policy of G-E with respect to
installation and service of color re-
ceivers is to place these procedures
under the control of its distributors.
All installation and warranty con-
tracts on G-E color sets will be sold
by distributors, their dealers, or the
service organizations of these. The
manufacturer provides distributors
with a suggested form for the service
contract, as well as with detailed tech-
nical data, but does not attempt to
regulate rates or operation.
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- enthusiasts is the recent announce-
ment by Heath Company of a new
high-quality speaker system which is
being made available in kit form. Until
the advent of this unit, most people
associated “kit” equipment with dras-
tically lowered price tags (when com-
pared to assembled units of the same
type), simple circuitry to facilitate as-
sembly by the home builder, and some-
times fewer performance features than
those offered in commercial units.
This conception will have to be al-
tered in the case of the “Legato.” Here
is a kit that is among the top units
performance-wise, is not designed

UF INTEREST to all high-fidelity

5 % 9 0 9 9 0 0 0 0 000 00 000 0000000000000 00000000000 iS00GS

The combined engineering talents of Altec-Llansing

and Heath have produced this new unit—the "Legato”.

“down’ to a price, and although not
the simplest to construct, anyone ex-
perienced in woodworking can assem-
ble it and obtain the high-quality per-
formance of which the system is
capable.

A joint project of Altec-Lansing and
Heath Company engineers, this new
speaker system is capable of dynamic
realism in the reproduction of high-
quality sound.

Two 15-inch theater-type speakers,
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used as woofers, and a high-frequency
driver with sectoral horn are com-
bined to cover the frequency range
from 25 to 20,000 cps. All the speakers
have been especially designed for this
unit and are being supplied by Altec-
Lansing. The crossover frequency of
the dividing network is 500 cps with
an input impedance of 16 ohms. In-
herent in the design of this new sys-
tem is correct sound level balance and
accurate phasing.

The cabinet is of the modified in-
finite-baffle type in which a narrow
slot about 3%-inch wide and running
the entire width of the high-frequency
horn is used. The over-all power han-
dling capabilities are 50 watts of pro-
gram material. Since there is a slot,
construction of this enclosure is sim-
plified since it need not be built air-
tight as many of the infinite-baffle
type units must be.

The unit of contemporary design,
known as the HH-1-C, is shown in the
photograph above. It features straight-
forward design with slim, tapered ver-
tical struts across the grille cloth to
provide an attractive shadow line. The
over-all cabinet size is 41 inches long,
22% inches deep, and 34 inches
high.

One of the features of the ‘‘Legato”
is the excellent balance of sound that
is attained. This effect is accomplished
by proper phasing of the high- and
low-frequency drivers and the use of a
carefully computed crossover network.
By phasing is meant that the acous-
tic output from the speaker system is
such that the sound waves from both
the low- and high-frequency units ar-
rive at the listening point as a con-
tinuous wave, similar to that derived
from a single source. The proper phas-
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ing is determined by three things: the
physical relationship of the two units,
polarity, and phase shift of the cross-
over network. Proper physical relation-
ship is accomplished by having the path
lengths virtually the same for all units.
This means that the individual waves
from each of the speakers travel ex-
actly the same distance between their
respective diaphragms and the listen-
ing point. By proper polarity, it is
meant that the diaphragms of the
high-frequency driver and the low-fre-
quency units work in unison. With im-
proper polarity, a dip in the acoustic
output will result because of cancella-
tion of waves from the speakers in-
volved. This usually makes the sound
appear “thin” because of the lack of
energy at the crossover frequency.
There will also appear to be two
sources of sound. At a position ten
feet or more from the speaker enclos-
ure, the sound will be continuous and
appear to come from a single source
when proper polarity is attained.

As in most speaker systems, it is a
difficult task to place the speakers in
position within the cabinet to obtain
this exact physical relationship. To
achieve best results, therefore, it is
necessary to use a crossover network
that is carefully computed so that any
differences in physical relationship be-
tween the high- and low-frequency
units can be corrected by means of
“phase shift”. This means that the
sound for either the low- or high-fre-
quency units is delayed the required
amount of time so that all individual
waves of all units reach the listening
point at the same time.

It is a combination of proper phase
shift in the crossover network and rel-
ative position of all speakers that pro-
vides the balance achieved in the “Le-
gato”. Obviously, this dividing network
should not be used for any other
speaker system nor, by the same
token, should the builder attempt to
use another network with this unit.
It is of interest to note, referring to
the performance characteristivs of the
dividing network, that the efficiency
of the woofers and high-frequency
driver units differ. In this particular
case, the low-frequency woofers are
less efficient than the high-frequency
driver. The dividing network takes all
this into consideration and provides a
balance without external control. In
addition, this dividing network pro-
vides a rapid cut-off on both sides of
the crossover so that interference due
to radiation from both low- and high-
frequency units is restricted to a very
narrow band.

The network has an M equal to .6
and a phase shift of 221 degrees at
the crossover frequency. Iron core
coils are used to achieve high “Q"” and
low insertion loss. The distortion of
these coils is less than 1% at 80 watts
for all frequencies between 20 and
20,000 cps.

There are two inputs to the cross-
over. The normal inputs, terminals
“C” and 2 shown on the diagram, are
to be used with a power amplifier that
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Curves show the total harmonic distortion of the entire speaker system under
two conditions. The performance  is the average obtained from three different
units, using an amplifier with high damping factor. The curve on the left shows
the results obtained without the 16-ohm series resistor in the circuit while
the curve on the right is with the 16 ohms in series with the amplifier. It
is interesting to note the reduction in harmonic distortion in the latter case.

has a variable damping control or any
power amplifier that has a damping
factor of 1. The inputs, “C” and 1,
which put the 16-ohm resistor in series
with the power amplifier, are to be
used with any amplifier having a
damping factor of ten or more. Ac-
tually, the objective is to obtain the
damping that is provided by an am-
plifier having a damping factor of 1.
This is not a new principle. It has not,
however, been covered in too great
detail in recent times. Actually, the
16-ohm resistor acts as a de-regulat-
ing device which results in less acous-
tical distortion of the speaker system
and gives a boost at both the low- and
high-frequency ends of the spectrum.

Basically, the 16-ohrn resistor and
the speaker units form a series net-
work. At mid-frequencies, when the
impedance of the speaker system is
16 ohms, the power is distributed
equally between the two. At the low
and high frequencies, the speaker im-
pedance is no longer 16 ohms. It rises
considerably, particularly at resonant

Phantom view of the
“Legato” assembly.
All of the speakers
are Altec - Lansing
units. The low-ire-
quency drivers are
15 inches in diame-
ter and cover the fre-
quency range from
25 to 500 cps. The
high-frequency driv-
er is an especial
ly designed sectoral
exponential horm
covering the frequen-
cies 500 t020.000 cps.

A
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points. Under these conditions, the
distributed energy between the loud-
speakers and the series resistance no
longer divides equally. Greater energy
is then delivered to the speaker units,
resulting in increased acoustical out-
put at the low- and high-frequency
ends. Although we have not changed
the damping factor aof the amplifier
itself, we have obtained an effect simi-
lar to that found with an amplifier
having a damping factor of 1.

The addition of this series resistance
is a novel idea and one which can be
tried with many systems that are in
use today. It is particularly advan-
tageous when an infinite-type cab-
inet is used. For bass-reflex type cab-
inets, and particularly the Karlson,
since the bass end is already on the
heavy side, the additional boost ob-
tained by a series resistance may un-
balance the acoustical cutput. It is
certainly worth trying since it is sim-
ple to do and the results are quite in-
teresting. An additional advantage is

(Continued on page 82)
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RETMA instructors Zbar
(right) and Schildkraut
show procedure for meas-
uring u.h.f. field strength.

Local industry groups sponsor a certification plan

based on a recognized technical training program.

progress and resultant extensive

changes in the service field, tele-
vision technicians are becoming in-
creasingly concerned about their abil-
ity to compete successfully and grow
with the industry. The individual
technician is faced with such questions
as these: How can he keep up with
new developments in the field? How
can he learn the new service tech-
niques that will reduce his service
time? How can he gain public accept-
ance of his product, which is service?
How can he improve his financial po-
sition ?

The industry as a whole has at-
tempted to offer answers to some of
these questions by providing the edu-
cational material for upgrading the
technician’s skills, and also by enlist-
ing the support of existing technical
schools to provide the technician with
the facilities for learning. Some ele-
ments of the industry, starting out
with this program, are trying to build
further on it to provide a still broader
answer to the technician’s problems.
These elements are promoting an ac-
creditation program.

Accreditation Criteria

What is the nature of this accred-
itation program and what is an ac-
credited technician? An accredited
technician, according to supporters of
the program, is one who has demon-
strated a certain required level of
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IN THE face of rapid technological

technical proficiency. This level will
be based on suggested standards of
training and skill proposed by the Ra-
dio-Electronics-Television Manufac-
turers Association (RETMA). Once a
technician has become accredited, he
has a- means of identifying himself to
the public, if he is self-employed, or
to prospective employers, as being
“competent” as adjudged by industry-
wide standards.

Eprror’s Norte: At this point, one
may begin to speculate concerning the
differences between accreditation and
licensing. The latter is conducted by
government, whereas the former origi-
nates with the industry itself, and is
administered by the industry. Licens-
ing, which is a local matter, can de-
velop an uneven national pattern, with
contradictory and often conflicting
standards in different localities, and
with varying degrees of enforcement.
Accreditation is more likely to devel-
op a universally accepted standard for
evaluating a technician’s ability. As
the pattern is now developing, how-
ever, accreditation will actually be in
the hands of local industry groups. A
school approved by a Local Industry
Advisory Committee, meeting RETMA
suggested standards of training and
facilities, may issue certificates of ac-
creditation, locally endorsed, to quali-
fied technicians.

The technician may qualify for his
certificate of accreditation in either of
two ways. He may pass the industry-
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Upgrading and
Accrediting
Technicians

By

PAUL B. ZBAR
Director, RETMA Technical Training Program

approved course in advanced television
servicing techniques offered by the in-
dustry-approved school, of course, to
earn his accreditation. However, if he
feels he qualifies without undergoing
the course of study, he may ask to
take a prescribed practical and tech-
nical examination in advanced tech-
niques. If he feels that his skills are
already equal to or better than the in-
dustry’s minimum standards, he is
given the chance to demonstrate his
proficiency in the examination given
by the industry-approved school.

Role of the RETMA Course

Some history concerning the devel-
opment of the course under discussion
is appropriate at this point. In 1952
RETMA commissioned the New York
Trade School, a privately endowed
non-profit institution, to develop and
pilot a particular type of course in TV
servicing. Specifically, this course was
to be geared toward the already prac-
ticing TV technician, rather than to
the raw beginner.

Under the guidance of an RETMA
advisory committee, the Advanced
Television Servicing Techniques
Course was prepared. The TV service
laboratory set up at the New York
Trade School was reputed to be the
most completely equipped of its kind
in the nation. After the course had
been successfully tested on two pilot
classes, the Director of the Training
Program and his associate, Sid Schild-
kraut, also of the RETMA instruction-
al staff, prepared the Advanced Tele-
vision Servicing Techniques text, lab-
oratory manual, and instructor’s guide.
A revision of these books, written to
include the latest developments, is in
use by some one hundred schools
throughout the country now. RETMA
has consistently tried to encourage
technical, trade, and vocational schools
to offer this course in their communi-
ties. ’

Aimed at the already experienced
practical technician, the course em-
phasizes the best use of the latest test
equipment, logical servicing procedure,
new servicing techniques, proper meth-
ods of alignment, and new circuits. It
lays the groundwork for successful
training in color TV service. Perhaps
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the most convincing kind of endorse-
ment the course could have is the
comment of technicians who have
taken it: they claim that the newly
acquired techniques enable them to do
a better job—and that, to do it, they
are taking an averdge of 20 per-cent
less time at their benches than here-
tofore!

If this is an advanced course, how
is eligibility determined? First of all,
the entering student must be working
as a TV technician at the time he en-
ters the course. If he has had at least
three years’ experience as a TV tech-
nician, he need not have additional
qualifications. If he falls short of this
experience requirement, he may still
be admitted with at least one year of
experience, but he must also show evi-
dence of having successfully completed
an approved course in TV.

Accreditation at Work

While RETMA has not itself in-
augurated an accreditation program,
those within the industry who are
building the program are using the
course in advanced techniques as the
focal point. A better idea of how the
program gets under way may be
gleaned by examining an actual case.
In the New York City area, the Great-
er New York Electronic Industry Ad-
visory Comnmiittee for Education was
formed. It has a dual goal. First, it
is attempting to promote the RETMA
advanced course locally; that is,
throughout the city as well as in the
neighboring counties of Westchester,
Nassau, and Suffolk. Second, it is set-
ting up the machinery for accrediting
technicians who successfully complete
the course and others who are quali-
fied.

Who are the people in the industry
engaged in this effort? On the com-
mittee are representatives of several
of the country’s leading manufactur-
ers of receivers. Leading distributors
in the area, evidently convinced that
the qualified and accredited technician
is a good investment for them, are
also serving on the committee. Several
local TV dealer and technician organ-

Lectures, like this one on sweep alignment, are also used.
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Individual, fully equipped service benches are part of the facilities provided
at the New York Trade School for the RETMA technical training program.

izations are included. The list repre-
sents a wide sampling of the industry,
rather than a limited-interest group.
In addition, a representative of
the New York City Board of Educa-
tion serves on the committee.

As to the accomplishments so far,
the committee has been instrumental
in setting up one school in the New
York area to give the RETMA course
in addition to the New York Trade
School, where the course was born,
and is in the process of lining up other
institutions. The committee has ap-
proved both the Trade School and the
newly added institution, the East
Meadow High School, on Long Island,
to accredit technicians.

As to the formation of the commit-
tees, since they are autonomous local
units, there is no fixed pattern by
which they must develop. Where a
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school giving the approved course is
already in a community, the oppor-
tunity exists for any far-sighted mem-
bers of any phase of the industry to
start the ball rolling by contacting
other elements in the industry.

For the name of an approved school
in your own community, or for fur-
ther information about the course in
general, address Mr. Don Stover, Serv-
ice Coordinator, Radio-Electronics-
Television Manufacturers Association,
1721 De Sales St., N. W., Washington,
D. C. For those living in the New
York area, inquiries should be ad-
dressed to Advanced Television Serv-
icing Techniques Course at whichever
of the two addresses given here is
nearest: New York Trade School, 310
East 67th Street, New York, N. Y.,
or East Meadow High School, East
Meadow, Long Island, N. Y.

Students, working in pairs for best results, service a set.
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MOVES TRACE
UP OR DOWN

on Oscilloscopes

By ROBERT G. MIDDLETON

Chief Field Engineer. Simpson Electric Company

Replies to the queries the manufacturer most often

gets from technicians on this important instrument.

turers of oscilloscopes are asked,

the most common is, “Which is
the right pattern? I can get nearly
any pattern I want on the scope
screen.” The question is too complex
to be answered simply. What is in-
volved here is a basic understanding
of the operation and application of the
instrument. The “right” pattern, of
course, is obtained only when opera-
tion and application are correct. Still,
the high degree of frequency with
which the question is asked, even in
this era, justifies a fundamental re-
view of the instrument and the nature
of the phenomena which it is used
to examine.

OF THE many questions manufac-

Basic Scope Display

The display of a 60-cycle sine-wave
signal is very basic, and an instructive
point from which to start. Turn on
the scope and adjust the intensity and
focus controls to obtain a bright and
well-focused horizontal trace (see Fig.
1). The vertical and horizontal cen-
tering controls are adjusted, as re-
quired, to center the trace on the scope
screen.

If the vertical-gain controls of the
scope are advanced to maximum, a
pattern is obtained on the scope screen
even though there is no signal imput
to the scope. This is a very puzzling
point to the beginner, and is explained
as follows: the scope input system has
a very high impedance. For this rea-

son, the exposed input terminals pick
up stray 60-cycle fields about the
bench, producing substantial vertical
deflection. Note that, when a 1-
megohm resistor is shunted across the
scope input terminals, the pick-up is
eliminated. This is the reason that
stray fields do not enter the scope in
normal circuit testing—the circuit im-
pedance shunts the scope input, so
that any stray pick-up is not observ-
able.

To display the 60-cycle pattern in
proper form, the coarse frequency
control is set to a position which in-
cludes 60 cycles. For the scope illus-
trated in Fig. 1, the control would be
set to the 14- to 250-cycle position. The
fine-frequency control is then adjusted
to obtain one, two, or more cycles, as
desired, of pattern.

To lock the pattern on the screen,
so that it does not “run” horizontally,
the function switch should be set to a
suitable sync position, such as line-
sync in the case of this 60-cycle wave,
and the sync-amplitude control is ad-
vanced just sufficiently to lock the
pattern tightly. This 60-cycle sine-
wave pattern may appear very ele-
mentary, but it has some important
properties which are worthy of note.

Fig. 2 shows such a sine-wave pat-
tern, with the important values de-
picted. The average value of the sym-
metrical sine wave is zero, and falls
along the zero-volt axis, or resting
position of the trace when no input
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ADJUSTS TRACE
BRIGHTNESS

ADJUSTS SHARPNESS
OR DEFINITION

" MOVES TRACE

" LEFT OR RIGHT
Fig. 1. A wide-band service oscillo-
scope. sultable for monochrome and col-
or, with some conirol functions marked.

signal is present. The total excursion
of the waveform is a measure of its
peak-to-peak voltage. The peak-to-
peak voltage is made up of a positive-
peak voltage and a negative-peak volt-
age, as shown in Fig. 2. The r.ms.
voltage is equal to 0.707 of the peak
value; this r.m.s. voltage is the value
which is indicated by an a.c. service
voltmeter.

Why these three values? The first
a.c. voltage value which was recog-
nized was the r.m.s. value. This has its
origin in power work, and is still used
in the measurement of line voltage,
transformer voltages, and heater volt-
ages. Power work started out with
d.c. power sources (even in some areas
today, power lines still supply d.c.
voltage). When a.c. power became
common, it was desired to measure
a.c. voltage in units such that the
amount of light, or heat, or power ob-
tained from a 117-volt a.c. line would
be the same as that obtained from a
117-volt d.c. line. Thus if a 117-volt
(r.m.s.) a.c. line is connected to a sol-
dering iron, just as much heat will be
obtained as if a 117-volt d.c. line is
connected to that iron.

However, the advent of TV brought
in a new requirement: vacuum tubes
in most cases respond upon the basis
of the applied peak-to-peak signal
voltage. In some cases, the tube re-
sponds to the positive-peak or to the
negative-peak voltage which is applied
--this depends ypon operating bias. In
any case, these newer units of voltage
are of chief significance in servicing
electronic circuits. The peak voltage
of a sine wave is equal to 1.414 times
its r.m.s. value, and the peak-to-peak
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voltage of a sine wave is equal to 2.83
times its r.m.s. value. It is evident
that the peak-to-peak voltage of a sine
wave is double the value of either the
positive-peak or of the negative-peak
voltage. This is so only because a
sine wave is symmetrical.

Pulse Voltages

Most television waveforms are not
symmetrical. A simple pulse wave-
form like the one shown in Fig. 3 has
a positive-peak voltage which is un-
equal to its negative-peak voltage as
shown in Fig. 4. The peak-to-peak volt-
age of the pulse is equal to the sum
of its positive-peak voltage plus its
negative-peak voltage.

It should be noted that the average
value of a pulse waveform—as of all
complex waveforms—is zero. This
average level falls along the zero-
volt level on the screen; that is, it
falls along the resting position of the
beam when no input signal is applied
to the scope. It is this basic property
which is utilized in measuring the posi-
tive- and negative-peak voltages of the
waveform. Note that, in any pulse or
complex waveform, the area of the pat-
tern above the zero-volt axis is exact-
ly equal to the area of the pattern be-
low the zero-volt axis. This is a nec-
essary consequence of the fact that the
average value of the waveform is zero.

When a pulse waveform is applied to
the input of a d.c. voltmeter, the
pointer indicates zero volts. Again,
this observation is the result of the
fact the average value of the wave-
form is zero. However, when the pulse
voltage is applied to the input of an
a.c. voltmeter, the indication obtained
depends upon several factors. In gen-
eral, the indication will be largely
meaningless. The pulse waveform does
have an r.m.s. value, but this is some-
what difficult to determine, and is of
little interest to the service technician.
The indication obtained will depend
upon the frequency characteristics of
the test instrument, which way the
test leads are applied to the pulse
source, and other factors. Of course,
some voltmeters have a peak-indica-
tion function, or a peak-to-peak indica-
tion function. In such case, a useful
measurement can be obtained unless
the pulse repetition rate is low and
the pulse is narrow. Because of these
various considerations and reserva-
tions, the use of the techniques that
do not involve the scope for waveform
examination can be seen to have se-
rious shortcomings.

Voltage Measurements

If the oscilloscope is to be the in-
strument for reliably measuring wave-
forms, as well as observing them for
appearance, how can dependable meas-
urements be made on an instrument
with which, by adjustment, we “can
get any pattern we want?” Indeed,
these questions pertaining to measure-
ment, and especially to the measure-
ment of peak-to-peak value, fall into
the most-frequently-asked category.

Most scopes nowadays provide a
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source of calibrating voltage for refer-
ence. The scope shown in Fig. 1, for
example, makes an 18-volt peak-to-
peak sine-wave voltage available
through a binding post on the front
panel. (Where a calibrating standard
of this kind is not built in, a sine
wave of known amplitude may be in-
troduced externally with no change
in the remainder of the measurement
procedure.) When a lead is connected
from this binding post, or other source,
to the vertical-input terminal of the
scope, a known voltage of 18 peak-to-
peak volts develops a sine-wave pat-
tern on the screen.

If the vertical-gain controls are ad-
justed to make the sine wave occupy
a total height of 18 squares on the cali-
brated grid or screen, each square will
evidently measure one peak-to-peak
volt. Now the calibrating lead can be
disconnected and, provided that the
vertical-gain controls are left um-
touched, another signal voltage can be
measured. After this unknown signal
is applied, a count is made of the
squares of vertical deflection it
achieves. This is its peak-to-peak volt-
age.

Of course, signal voltages subject to
measurement vary widely in ampli-
tude. Some may be so large that they
will drive the beam off-screen when
applied to the scope with the same
vertical-input settings used for the
reference voltage; on the other hand,
some of these voltages may be so small
as to fail to produce measurable de-
flection. To meet this situation, a step
attenuator, or coarse vertical-gain con-
trol is provided. Generally this step
attenuator is arranged in decimal
steps, which are most convenient..

The continuous, fine vertical-gain
control, or the vertical vernier, is still
left untouched, but the coarse control
is turned in either direction the num-
ber of steps required to obtain a satis-
factory deflection on the screen for the
voltage being measured. If the coarse
attenuator has been turned up one step
to increase the sensitivity of the scope
by ten times as compared to its former
position, then each vertical square will
represent .1 peak-to-peak volt, instead
of 1 volt. On the other hand, if the
attenuator has been turned down one
step, to reduce an oversize waveform,
each square will now represent 10
peak-to-peak volts. If the attenuator
has been turned down two steps, each
square will represent 100 peak-to-peak
volts.

Thus the utility of a decimal step
attenuator lies in the fact that the
basic calibration of the scope is un-
changed—only a decimal point is
shifted. Some scopes may have a step

Fig. 2. A sine wave is used to illus-
trate various ways to measure voltage.

Fig. 3. This asymmetrical pulse wave-
form is more typical of those encoun-
tered in TV than the sine wave. Note -
the unequal positive and negative peaks.
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Fig. 4. Positive and negative peak am-
plitudes are unequal for the pulse, but
areas enclosed by each peak are equal.

attenuator that changes sensitivity by
some factor other than 10. These can
be just as accurate, but they are not
quite as convenient, as they may in-
volve a small amount of arithmetic.

While a relatively simple pulsed
waveform has been chosen to illustrate
the technique of measurement in-
volved, the procedure is used un-
changed with the most complex wave-
shapes. In fact, most technicians
prefer, while taking peak-to-peak
measurements, to reduce the horizon-
tal gain or width control to zero. This
reduces all waveforms, no matter how
different or confusing in shape, to a
common denominator—a single verti-
cal line. Since the length of that line
is  the true peak-to-peak value, irre-
spective of shape, measurement pro-
cedure is simplified.

Avoid Overload

Another question which is often
asked concerns distortion of the dis-
played waveform which results from
application of excessive signal voltage
to the scope input. It must be recog-
nized that it is quite possible to over-
drive a scope amplifier, just as may be
done with any other amplifier. When
overload occurs, the waveform is
clipped on the top, or bottom, or both.
The resulting distorted pattern can be
very misleading.

To avoid scope overload, a simple
operating rule should be followed at
all times: Adjust the vertical-input
controls so that the continuous attenu-
ator is operating on the upper portion
of its range. If necessary, the coarse
attenuator can always be advanced a
step or two, to permit this condition.
The reason for this precaution is that
the output from the coarse attenuator
is generally applied to the grid of the
scope input stage, while the continuous
attenuator works in the cathode cir-
cuit. It is grid overdrive which provides
overload and clipping. 30—
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(% 3

By BERT WHYTE

age of 89 was a sad day for music lovers

everywhere. I felt very keenly the loss of
this towering interpretive genius. As long-
time readers of this column know, I was never
one of that band of sycophants, to whom the
Maestro could do no wrong. I feel that much
of this adulation was insincere and I am sure
that no one was more aware of this than
Toscanini himself. On the other hand, I had
unbounded respect and admiration for his
uncompromising honesty in all that he under-
took to conduct, even though the result may
not have always been to my taste. His great-
ness is incontrovertible, and he has left us
the legacy of his recordings to remind us of
his accomplishments. Who can forget the
blazing excitement and musical magnificence
of his readings of the Beethoven “9th”, and
the “Eroica”, the Verdi “Requiem”, Debussy’s
“La Mer”, and many, many others.

These recordings will be treasured by any
music lover worthy-of the name, but in all
honesty it must be pointed out, that for many
the greatness of the interpretation will be
marred, in many cases, by the far from satis-
factory sound. The unhappy truth is that in
many of the Maestro’s recordings he was not
afforded the benefits of good sound. Some
of this naturally stems from the fact that
Toscanini’s recording career goes back a long
way in time, and recording techniques were
quite primitive. In later years, he had the
acoustic problems of the infamous “Studio
8H"”, and it was really just at the end of
his conducting days that modern wide-range
recording techniques were utilized. I'm not
sure, but I don’t believe the Maestro and
his magnificent orchestra were ever recorded
stereophonically. What a pity, if true! With
his inordinate ability for orchestral clarity
and definition, stereo would have revealed
more of the score than ever before and this
surely would have pleased the heart of Tos-
canini. For above all, Toscanini’'s burning
desire was for people to know and understand
his beloved music.

The passing of the Maestro serves to em-
phasize other grievous losses the cause of
music has sustained in recent time. Tosca-
nini’s brilliant protege, Guido Cantelli, pre-
ceded the Maestro by several months, victim
of a plane crash near Paris. The incomparable
Walter Gieseking will play for us no longer.
The deaths of the great Wilhelm Furtwangler
and Erich Kleiber in relatively quick succes-
sion, were blows to the music world and
especially to London Records’ ambitious re-
cording plans for these two artists. Truly,
the aspiring young conductors and performing
artists of today have some very large shoes
to fill.

Well, enough of this somber subject and on
to more pleasant news.

Devotees of stereophonic music reproduc-
tion have long bemoaned the fact that there
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is a dearth of high quality recorded stereo
tapes, especially in the classical repertoire.
Among the major companies, only RCA Vic-
tor has issued classical stereo tapes and these
in relatively modest quantity. Recently Sono-
tape, Westminster Records’ tape subsidiary,
has entered the stereophonic tape field. While
not a major label, its initial stereo release has
been warmly welcomed, and by the time you
read this Sonotape will have issued a sub-
stantial number of classical stereo tapes.
However much this helps, the general feel-
ing is that recorded stereo tape must be
available in quantity from the major record
companies before stereophonic music repro-
duction becomes really popular. It is also
felt that if just ome more major company
issues stereophonic tapes, this will furnish
the impetus needeéd to stampede the rest of
the major labels into action and the stereo
bandwagon will be rolling!

This may be wishful thinking on the part
of many enthusiasts. Even if it is, we won’t
have long to wait for the answer, since the
idea will soon be put to the test by Mercury
Records’ contemplated entry into the com-
mercial recorded tape field! Nossir, I ain’t
pullin’ yore laig! This is for real, Suh! It
is anticipated that they will have a very
broad coverage of the tape field, and it is
expected that they will have a substantial
stereophonic classical release in time to cause
a furor at the New York High Fidelity Show
in September. And furor is the proper word,
because their recordings are absolutely sen-
sational! I know, because I have heard a
substantial number of test stereo tapes and
in fact I have a test tape at home that I
managed to swindle. After repeated listening
to this stereo tape, I am still amazed. Why?
Because this is the first two-channel stereo
I have heard that consistently avoids the
“hole-in-the-middle-effect’””. What the Mer-
cury engineers have done to achieve this I
don’t know and understandably, they were
quite secretive about the process. I did man-
age to elicit that in some manner, three
channels are utilized in the orchestral pickup
and the resultant two-channel tape has the
third or middle channel somehow discernible
as so many decibels of “ghost” sound, even
though there is no physical separation of the
tape into three distinct channels! Whew!

In any case, what I have heard so far is
magnificent. There is the usual airy spacious
sound so typical of stereo, the effect con-
siderably heightened here. But beyond this
there is something new and this is that the
orchestral texture now also has power and
extraordinary projection. A startling thing to
hear and these tapes richly deserve the Mer-
cury slogan, “living presence”. The first re-

The opinions expressed in this column are those of
the reviewer and do not necessarily reflect the views or
opinions of the editors or the publish of this 3

www.americanradiohistorv.com

lease should have something of interest for
every taste, judging from the repertoire that
Mercury has available in two-channel stereo.
Under consideration are such choice items as
Johann Strauss “Waltzes” with Sir John Bar-
birolli and the Halle Orchestra, Fred Fenell
conducting the Eastman Rochester Pops in
a LeRoy Anderson program, the Grieg and
Liszt piano concertos # 1, with Richard
Farrell soloist with the Halle Orchestra,
George Weldon conducting. Paul Paray con-
ducting the Detroit Symphony in his own
“Joan of Arc Mass”, Dorati and the Minne-
apolis Symphony with “Der Rosenkavalier
Suite” and “Till Eulenspiegel”; Barbirolli and
the Halle Orchestra in Vaughn Williams “8th
Symphony”, Fred Fenell again with “Sousa
Marches” and “Ruffles and Flourishes”, Do-
rati conducting the London Symphony Or-
chestra in Rimsky-Korsakov’s “Polovtsian
Dances” and “Le Coq D’or Suite”, Sir John
again with Elgar’s “Enigma Variations” and
finally a wildly exciting recording of Khacha-
turian’s popular “Gayne Ballet,” to mention
just a few of the goodies.

To anticipate your questions. . . . No, Mer-
cury has not shelved its three-channel stereo
program. Tapes are still and will continue to
be recorded in this medium. This is still the
ultimate sound, although this new two-chan-
nel method comes gratifyingly close. But
there are still problems to be solved and
quite rightly, Mercury must look at the prac-
tical aspects and economics of today’s tape
market. Two-channel stereo machines are
available and are being sold in respectable
quantities, thus it is only logical that they
exploit this market first. For all you ad-
vanced super-perfectionists, be heartened by
the fact that many forces are at work on the
three-channel problems. Something will sure-
ly break by the end of this vear. One fas-
cinating possibility . . . a “do-it-yourself”
three-channel head! '

A WAGNER RECITAL
Kirsten Flagstad, soprano with Vienna
Philharmonic Orchestra conducted by
Hans Knappertsbusch. London LL1533.
RIAA curve. Price $3.98.

Kirsten Flagstad ! Who would have thought
that they would once again see this magic
name on a recording? There has been many
a music lover who lamented her “retirement”
a few years ago, especially since most of her
recordings were made before the era of wide-
range, high-fidelity quality. London Records’
astute scouts heard the great singer at festi-
vals in Norway and, convinced that the beau-
tiful voice was relatively unsullied by the
ravages of time, prevailed upon her to resume
her recording career. This is one of the first
results of Madam Flagstad’s emergence from
retirement and an unqualified triumph. In.
the beautiful “Wesendonck Lieder” and in
excerpts from “Lohengrin”, “Parsifal”, and
“Die Walkure” for which she is justly famous,
Flagstad is heard and can be appreciated as
never before on records.

Here the noble beauty of her voice is un-
fettered at last from the limitations of re-
strictive recording techniques and the result
is breath-taking in its rounded loveliness and
purity of tone. The strength and confidence
of the voice is all the more amazing when
one considers that here is a woman past 60.
It would be foolish to say that the voice has
not changed since her golden days at the
Metropolitan. There is some straining and a
bit of unsteadiness on the higher notes, there
is an excess of tremolo now and then. But
these are minor quibbles indeed. There is
still the floating ease of vocal projection, the
broad, expansive warmth of her middle regis-
ter and the organ-like richness when she
plumbs the depths of her voice. Younger
readers, to whom Flagstad has been little
more than a legend, will now have the oppor-

(Continued on page 107)
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A Two-Terminal
Test Oscillator

By BOB LEONARD

books are many useful circuits that
are neglected by the amateur and
experimenter. One of these circuits
is that of the two-terminal oscillator,
a simple device with wide applications.

There are several types of two-
terminal oscillators that require, as
the name indicates, just two connec-
tions to an external oscillatory cir-
cuit. The old standbys—Hartley, Col-
pitts, TNT, etc.—require at least three
connections. Both the Hartley and
Colpitts, for example, have taps of
some nature. The Colpitts has a split
capacitor arrangement across the tank
coil to provide the tap while the
Hartley tank has a direct connection
made somewhere near the center of
the coil to provide the necessary three
terminals required by the vacuum-tube
power source. The two-terminal oscil-
lator, shown in Fig. 1, has just two
connections that must be made to the
vacuum-tube power source to obtain
oscillations. This simplifies the tank
circuit arrangement. Any LC combina-
tion may be connected across these
two terminals and the circuit will
oscillate. One of the terminals is a
ground connection so the frame of a
tuning capacitor may be mounted di-
rectly on the chassis. Switching is
easily accomplished because one coil
terminal is grounded leaving only the
other terminal to be handled by the
switching system.

The author’s version of the two-
terminal oscillator was built to pro-
vide a device that would determine
the tuning ranges of r.f. circuits and
act as an audio-r.f. signal source. The
unit is built in a 4 by 4 by 2 inch util-
ity box with the 6SN7 socket mounted
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BURIED in the pages of radio hand-

The author con-
structed his unit in
a box measuring 4”
x4"x2". If a self
¥ contained unit is re-
{ quired, a larger box
" will have to be used
to accommodate
the power supply.

Construction details on a simple unit for the
hamshack. It can be used as a signal generator
or as a grid-dip oscillator and as a v.fo.

on the top panel, and a 5-prong ce-
ramic socket mounted on one side to
accommodate clip leads that connect
the external tuned circuit. These leads
consist of a ground lead which has
an alligator clip on one end and an
old pin taken from a 5-prong tube
base on the other end and a hot lead
that is the same length but slightly
different in construction. The hot lead
has an alligator clip on one end but
the “socket” end of the lead is sol-
dered to two pins, one or both of which
may be inserted in the 5-prong socket.
One pin on the hot lead is the grid
connection, which is always used. The
other pin, when inserted in the correct
socket hole “picks up” a 75 pufd.
capacitor which is mounted on the
side of the box. This capacitor may
be used when the external circuit is
a coil alone and it is desired to learn
the tuning range of the coil. The ca-
pacitor is a small surplus unit of the
APC type and the dial arrangement

gives a relative indication of the
amount of capacity in the circuit. Zero
is minimum capacity; 100 is maximum.

Power is taken from a friendly
nearby power source (a receiver, etc.)
by clip leads. The current drain is
small—6.3 volts at 300-450 ma. and
50 to 350 volts at 10 ma. A slightly
larger chassis would have permitted
the inclusion of a small transformer-
selenium rectifier type of power sup-
ply to make the unit independent.

Output from the oscillator may be
taken from the tuned circuit where
it approximates a sine wave, or the
cathode circuit will supply a signal
that is rich in harmonics. The cathode
circuit has a potentiometer connected
across the regular cathode resistor
to vary the amount of signal that is
fed to the tip jack used for the out-
put connection.

The device is simple to use. To check
the range of an r.f. tuned circuit just

(Continued on page 137)

. Fig. 1. Complete schematic diagram
of the two-terminal test oscillator unit.

Ri1, Re=—10,000-15,000 ohm, 1 w. res.
Rs—39,000 ohm, Y5 w. res.
R;—20,000 ohm pot
Rs—1000 ohm, 1 w. res.
Ci1, Cs—.01 ufd., 600 v. capacitor
Cs—75 pufd. tuning capacitor
SO1—35-prong socket

. V1—6SN7 tube
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Effective filter for reducing harmonic radiation

from ham transmitters. Major bands are covered.

harmonic filter has been described

in the literature several times dur-
ing the past three or four years, the
average amateur is only vaguely aware
of its purpose and possibilities. The
filter, as originally described, has been
used primarily as a harmonic suppres-
sion device for elimination of TVI radi-
ation from the antenna system of an
amateur transmitter. The filter also
has a number of other important uses
which will be discussed in this article.

The photographs and Fig. 1 show an
adjusiable half-wave filter which was
designed to eliminate harmonic-type
TVI from the author’s 750-watt, 20-
meter amateur transmitter. Since many
amateurs will be interested in the de-
vice as a harmonic filter, this applica-
tion, as well as the construction and
adjustment of this particular filter, will
be discussed first.

The term ‘“half-wave” refers to the
electrical characteristics of the circuit
at the fundamental or operating fre-
quency. As the schematic, Fig. 1, shows,
the filter consists of two non-induc-
tively coupled resonant circuits, In-C:
and L.-C. which are tuned to the fre-
quency of operation. In a filter de-
signed for insertion in series with a 53-
or 75-ohm coaxial transmission line,
the “Q" of the two resonant circuits
will be very low and, as a result, the
adjustment of either L or C is not at
all critical. The two resonant circuits
are mutually coupled by means of ca-
pacitor C..

At the frequency to which L:-C: and
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D ESPITE the fact that the half-wave

L.-C: are resonant, the circuit will ex-
hibit exactly the same electrical char-
acteristics as that of a half wavelength
of transmission line. In other words, if
we design a filter of this type for a
surge impedance of 53 ohms and insert
it in series with a 53-ohm transmission
line, such as RG/8-U, for example, at
the resonant frequency of the two
tuned circuits, the electrical effect is
exactly the same as that of inserting an
additional electrical half-wavelength of
53-ohm line. At frequencies to which
L,-C: and L.-C: are not resonant, how-
ever, the impedance from the “hot”
side of the circuit to ground will be
very low. This statement is true for
frequencies which lie either below or
above the filter frequency passband.
This characteristic has the disadvan-
tage that a separate filter must be
used for each amateur band as com-
pared with the standard low-pass filter
which passes all frequencies below the
cut-off frequency. If a half-wave filter
designed for 10 meters is inserted in
the transmission line from a trans-
mitter operating on 80 meters, or vice
versa, the r.f. output would be virtually
shorted to ground. Needless to say,
the fixed capacitors in the filter prob-
ably would overheat. In a properly de-
signed and well-constructed unit, the
attenuation of harmonic frequencies
will be on the order of 30 db per octave,
the attenuation being more apparent
on harmonics higher than the third.
The half wavelength of coaxial line,
which was used for comparison, has
no inherent harmonic attenuation.
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At the fundamental frequency, both
the half-wave line and the half-wave
filter will reflect exactly the same value
of impedance at the output terminals
as that presented at the input. This is
true no matter whether the line is
“flat” or has standing waves present.
Therefore, the half-wave filter, when
inserted in series with the transmission
line, will have no effect on the loading
of the r.f. power amplifier; in fact, the
author’s transmitter final r.f. amplifier
loads to 330 ma. of d.c. plate current
from one end of the 20-meter phone
band to the other, either with the filter
inserted or removed from the coaxial
transmission line. This must not be in-
terpreted to mean that the half-wave
filter is an impedance-matching device
when used in this manner; if standing
waves are present on the line, they will
also be present across the filter when
it is installed.

The presence of standing waves on
the line will not cause the filter to
change the transmitter loading, as
would be the case with a standard low-
pass filter, unless the filter components
heat up and change value. The har-
monic attenuation characteristics re-
main the same whether or not standing
waves are present. However, when the
s.w.r. is high, the losses in both the
transmission line and the filter will be
high. If the s.w.r. is excessively high,
particularly with high power, the
heavy r.f. current drawn through the
fixed capacitors may cause them to
overheat and short circuit or even ex-
plode. If the s.w.r. is reasonably low
(not more than 2:1 ratio) and the
filter is built according to specifica-
tions, there should be no trouble with
heating or component breakdown even
at the legal maximum of 1000 watts
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input to the final amplifier. The inser-
tion loss of the filter, when properly
designed and constructed, operating in
a coaxial transmission line with an
s.w.r. of 1:1 ratio will be on the order
of 0.5 db or less.

The actual construction of the filter
shown in the photographs is very sim-
ple. The components are assembled in
a two-section aluminum box, the di-
mensions of which are 8 inches long,
3 inches wide, and 2% inches high. The
two ends of the box are fitted with
standard chassis-type coaxial fittings.
Both tuned circuits are identical. The
coils, L, and L., consist of 7 turns of
#12 bare copper wire, % inches in
diameter, and % inches in length. The
fixed capacitors are standard trans-
mitting micas of 1250 volt rating; the
variable capacitors are 50 uufd., double-
spaced receiving-type units. The 200
ppfd. fixed capacitors (C: and C:) are
two 100 ppfd. units connected in paral-
lel since this combination appears to
give a better current-handling capacity
than that of a single 200 wefd. unit.
This precaution, however, is not neces-
sary unless the filter must pass r.f.
power loads in excess of 600 watts.
For low power operation, single units
of the proper value will be satisfac-
tory; in fact, for powers of 150 watts
or less, the small “postage stamp’ re-
ceiving-type mica capacitors may be
used with safety.

A 7 x 28 -in. sheet of copper has been
bent in the form of a U-shaped shield,
as shown in Fig. 2 and the photograph.
This shield divides the 8-inch aluminum
box into three compartments, the two
end compartments being 3 inches long
and that at the center, formed by the
shield, 2 inches long. The purpose of
the shielding is to obtain the best
possible isolation between the two
tuned circuits. The coils, L, and L.,
should be mounted in such a manner
that their axes are at 90 degrees with
respect to each other. The coils are
self-supporting, one end being soldered
to the inner conductor terminal of the
coaxial fitting and the other to the
feedthrough insulator in the copper
shield. The two feedthrough insulator
terminals inside the copper shield com-
partment are soldered together and the
440 ppfd. mica capacitor, Cs is con-
nected from this point to ground. The
two parallel 100 ppfd. mica capacitors,
which comprise C; and C., are mounted
in the end compartments, as close as
possible to the input and output coaxial
terminals. The variable capacitors are
mounted inside the end compartments,
near the copper shield partitions and
as close as possible to the paralleled
micas. The leads from the coils to the
capacitors must be heavy, short, and
direct. In the unit shown, the connect-
ing leads are #8 bare copper wire;
heavy % - to %-inch copper strap would
be better. The object is to reduce the
lead inductance and, therefore, the
impedance to harmonic frequencies be-
tween the “hot” side of the line and
ground to the greatest possible degree.
It is especially important that short,
heavy leads are used from the junction
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CAPACITORS

BAND COUILS L..Lg C:-C.
1.8 mc. 4.2 phy., 22 t. No. 16 en.. 1” dia., 2" long 1700 pedd. each
3.5 mc. 2.1 phy.. 13 t. No. 12, 1” dia., 8 t. per inch 850 uuid. each
7.0 mc. 1.1 phy. 8 t. No. 12, 1” dia., 1” long 440 ppid. each
14.0 mc. .55 pthy.. 7 t. No. 12, .75 dia.. %" long 220 pptd. each
21.0 me. .42 phy., 8 t. No. 12, .5” dia.. 7" long 165 puid. each
28.0 mc. .3 phy.. 6 t. No. 12, .5 dia., %" long 110 pufd. each

Note: The capacitor values are total capacitance. When using variable trimmers, sub-
tract one-half the maximum capacity of the variable unit from the above values. The
center capacitor, C;, will be two times the value of either C, or C., as given above.

Table 1. Coil and capacitor values required for the most commonly used ham bands.

of the feedthrough insulators to Cs and
from the opposite terminal of C. to
ground.

When the filter has been constructed,
as outlined, it may be inserted in series
with the transmission line and the r.f.
power from the transmitter applied. It
makes no difference which end of the
filter is used as input or output; both
ends are identical. Before the filter is
connected, however, the amplifier
should be properly tuned and, if an
s.w.r. bridge is available, the s.w..
should be checked and noted. The filter
is now inserted and the two variable
capacitors are adjusted for minimum
s.w.r. reading on the bridge. If the low-
est s.w.r. reading which can be ob-
obtained by adjustment of the variable
capacitors is higher than the value
which was noted in the measurement
with the transmission line alone, the in-
ductance of the coils should be varied
by spreading or compressing turns, at
the same time adjusting the capacitors,
until the s.w.r. is the same as the
original reading without the filter. The
cover should now be placed on the
filter box and the harmonic attenuation
checked, preferably by tuning a TV
set to the channels where harmonic
interference has previously occurred.

If an s.w.r. bridge is not available,
temporarily short C; to ground with a
heavy conductor. Adjust a grid-dip
meter to the center of the 20-meter
band and couple it to L.. Adjust the
variable capacitor connected to L,, for
resonance, as indicated by the meter.
With L, and L. as specified, and stand-
ard tolerance micas, approximately 20
to 25 pufd. of variable capacitance will
be required for resonance at the center
of the band. If resonance cannot be ob-
tained by adjustment of the variable
capacitors, the coils should be adjusted
by spreading or squeezing the turns
until each tuned circuit resonates at
the band center.

As mentioned, the two circuits will
tune very broadly when the filter is
connected in series with the coaxial
line. The two coils will radiate har-
monic energy if the shield cover is re-
moved from the box during operation.
Adjustment of the variable capacitors
for minimum harmonic interference
may be made while watching the TV
screen. In order to check the effective-
ness of such adjustments, always re-
place the shield cover after each ad-
justment. If desired, small holes may
be drilled in the shield cover so that
adjustments may be carried out with
the shield in place.

www.americanradiohistorv.com
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Fig. 1. Diagram of hali-wave filter.
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Fig. 3. Balanced filter for open line.

The filter unit just described is de-
signed for use on the 20-meter amateur
band only. It will operate satisfactorily
with transmission lines from 59 to 100
ohms impedance. If it is desired to use
a half-wave filter in connection with
an open-wire or standard 300-ohm rib-
bon line, two filter units, constructed
as described will be required. For use
on balanced transmission lines, the co-
axial fittings would be replaced by feed-
through insulators. Fig. 3 is the sche-
matic diagram of the filter for balanced
lines.

Table 1 lists the inductance and ca-
pacitance values required to construct
half-wave filters for other popular am-
ateur bands. The capacitors used in
filters for the 40- and 80-meter bands
may be fixed values since the resonant
circuits tune so broadly that variable
units will be of very little use in mak-
ing adjustments. On the 20-, 15- and

(Continued on page 84)
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BASIC power amplifier providing
A 60 watts of audio energy has just
been put on the market in both kit
and pre-wired form by FElectronic In-
strument Co., Inc. (EICO). It provides
high-fidelity reproduction of the entire
dynamic and frequency range covered
by present-day microgroove records
and tape recorders. According to the
manufacturer, it has excellent tran-
sient response, good stability, and over-
all clarity of the reproduced sound
without false emphasis anywhere in the
audio spectrum. The circuit itself is a
variation of the British Mullard design
which was originally covered in an ar-
ticle in the April, 1956 issue of this
magazine. Actually, the published ar-
ticle described a 36-watt power ampli-
fier but with circuit modifications, in-
cluding fixed bias, this new design is
capable of producing 60 watts with IM
distortion of below 1% with an input
signal of .52 volt.
The output stage is a straightfor-
ward, push-pull design using EL34/

Over-all view of the HF-60 power ampli-
fier. It has bottom plate but no top cover.

The HF-60

-A New

> Power
Amplifier

Designed around the British Mullard circuit, it provides

"Ultra-Linear” operation and unusually good performance.

6CAT’s in an “Ultra-Linear” fixed bias
operation. The output transformer is
a fully potted Acrosound TO-330 unit.
The input stage is an EF86 low-noise
voltage amplifier which is direct-cou-
pled to a 6SNTGTB cathode-coupled
(“long-tailed”) phase inverter. This
“long-tailed” phase inverter is not nec-
essarily a new design but only recently
has it begun to achieve its present pop-
ularity. It provides almost perfect bal-
ance over the entire frequency and
dynamic range, and sufficient drive for
the output stage at equal and compar-
atively low impedances. A complete
technical analysis of this circuit is
planned for the May issue of Rapro &
TV NEws.

Performance characteristics of the new 60-watt power amplifier as published

by the manufacturer. Unit measures

7” high, 14” wide. and 8” deep over-all.

Rated Output Power
IM Distortion (60 & 6000 cps @ 4:1)
Total Harmonic Distortion

Undistorted Sinusoidal Frequency Re-
sponse

Square-Wave Response

Inverse Feedback
Stability Margin
Damping Factor
Sensitivity

Hum

Speaker Connections
Tubes

Power Sources

60 watts continuous: 130 watts peak

Below 1% @ 60 watts: below .5% @ 50 watts

Below .5% at any frequency from 20 to 20.000
cps = 1 db of 60 watts

+ 5 db, 5 cps to 100,000 cps @ 1 watt level:
+ .1 db. 15 cps to 35.000 cps at any level
from 1 mw. to 60 watts: no peaking or rag-
gedness outside audio range

20 to 25.000 cps essentially undistorted: 3 4sec.
rise time: no overshoot at any frequency or
power level nor visible rounding below
15.000 cps

21 db

16 db

Above 12, 20 to 20.000 cps: 17 at 1000 cps

.52 volt for 60 watts output

90 db below rated output

4, 8, and 16 ohms

2.EL34/6CA7. 1-EF86/2729, 1.6SN7GTB. 1-GZ34

110-120 volts, 60 cps: 150 va. @ no signal; 200
va. @ signal developing rated power: 250
va. @ signal developing peak power (over-
load), 3 amp fuse

Size 7” high, 14” wide, 8” deep
Weight 30 lbs.
64

. wWWWwW.americanradiohistorv.com

The rectifier tube is a GZ34 type
with indirectly heated cathode to elim-
inate high starting voltage on the elec-
trolytic filter capacitors.

The HF-60 incorporates an input
jack, input level control, a panel-
mounted fuse, switched and unswitched
a.c. convenience outlets, a standard
octal socket providing preamplifier
power take-off, and remote ‘‘on-off”
switching.

The octal socket provides all of the
necessary filament and “B+" voltages
for operating a preamp-control unit.
The 6.3 volt a.c. filament voltage at 1
amp. may be obtained from pins 1 and
2; pin 4 supplies 350 volts d.c. at a
maximum current of 10 ma.; and pin 3
is connected to ground. Control of the
117 volt a.c. line power to the ampli-
fier as well as power for a preamp is
made available through the connec-
tions to pins 6 and 7. ’

In addition to these features, the
amplifier includes two variable poten-
tiometers: one to adjust balance be-

.tween the two output tubes and the

other to adjust bias voltage.

The original specifications as pub-
lished by the manufacturer seemed ex-
ceptionally good. We thought it wise,
therefore, to check out one of the
units. The construction itself proved
to be relatively simple. The instruc-
tion sheets provided with the kit were
complete and no difficulty was encoun-
tered. The performance characteris-
tics that were obtained followed close-
ly those of the published figures. - It is
of considerable interest to note how
closely they came to the factory specs.
The percentage intermodulation distor-
tion, as shown on the graph, was ap-
proximately .55 per-cent at full 60-
watt output. This compares with the

RADIO & TV NEWS
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manufacturer’s published figure of be-
low 1 per-cent at full output. The
harmonic distortion was approximately
.17 per-cent at 47 watts, which is with-
in 1 db of full output. This also com-
pares favorably with the published fig-
ure of .5 per-cent. Our test, of course,
was made at only one frequency, 1000
cps. The total harmonic distortion at
frequencies other than this 1000 cps
were not taken; therefore, no compari-
son can be made. The noise level was
checked and found to be 92 db down
from full output. The damping factor
was 15.

It is rather unusual to publish an
article on a power amplifier without
showing a frequency response curve;
however, in this instance, it would
have been ridiculous. The over-all re-
sponse from 20 to 20,000 cps (within
the limits of the audio oscillator)
showed that the amrlifier was abso-
lutely flat within these limits.

One word of caution. Like any other
high power amplifier, the output ter-
minals to the speaker should not be
shorted or opened when the amplifier
is in operation. It is always wise not
to change tubes while the power is on.
A momentary short or open certainly
is not serious but if operation is con-
tinued for any length of time, the out?
put tubes can be seriously damaged.

Included in the construction instruc-
tions submitted with the kit of parts
was a note suggesting the use of a
.025 pfd. capacitor from the center tap
(“B+") lead of the output transform-
er to ground. Apparently in some of
the kits this particular capacitor was
necessary. However, in the unit that
was checked, it was found that this
capacitor caused instability. It was de-
termined that eliminating this capac-
itor was absolutely necessary in order
to overcome instability in the ampli-
fier. With the exception of the 6SN7,
the tubes used in this amplifier are of
foreign manufacture and although they
do not have exact American equiva-
lents, these specific tubes are readily
available at parts distributors through-
out the country.

The damping factor of a power am-
plifier is becoming a more and more
important characteristic in the design
of such units. Amplifiers with a damp-
ing factor of 10 to 16 can be used with
most speakers on the market today.
There are some speakers, such as the
heavily damped Acoustic Research
models AR1 and AR2 and several
Altec-Lansing models that are de-
signed to be used with power ampli-
fiers having a damping factor of ap-
proximately one, especially when such
speakers are installed in infinite baf-
fles or similar enclosures that do not
enhance bass response.

If the HF-60 were used with such
speakers, it would provide too much
damping and therefore the ultimate
response would be less than ideal, es-
pecially in the bass region. In such
cases it would be necessary to use a
series resistor (4, 8, or 16 ohms, de-
pending on the speaker impedance)
in series between the amplifier and

April, 1957
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Curves showing the percentage of intermodulation and harmonic distortion. Both
of these tests, made independently of the manufacturer, conform quite closely with
the published fiqures. The harmonic distortion characteristic was taken at 1000 cy-
cles and would not necessarily indicate performance at 20 cps and 20 kc. as pub-
lished by the manufacturer. Equivalent sine.wave power was used in plotting the
intermodulation distortion characteristics represented by this performance graph.

speaker system. This would reduce
the effective damping factor as re-
quired. Obviously this resistor will con-
sume as much power as the speaker
system itself, but this would only be
true in the mid-frequencies where the
speaker impedance is the same as its
nominal impedance. At the bass res-
onant frequency, the speaker imped-
ance rises sharply so that most of the
output voltage is developed across the
speaker and very little is lost in the
series resistor.

The amplifier is designed so that it
can be used in a built-in installation
(provided there is adequate ventila-
tion) or left free-standing on a table
or bookcase.

If a console housing the amplifier
is to be used to enclose other audio

gear, at least two inch clearance
should be allowed between the top of
the amplifier chassis and any shelf
mounted above it. If the amplifier and
speaker are mounted in the same cab-
inet, not recommended but sometimes
necessary because of a lack of space,
sufficient separation must be provided
to minimize mechanical speaker vibra-
tion reaching the amplifier. The mini-
mum separation recommended by the
manufacturer to prevent acoustic feed-
back is one foot.

All in all, the HF-60 power amplifier
performed as expected and conformed
to all published specifications. It is
available in either kit form at $72.95
or, if preferred, it is available com-
pletely wired by the factory for
$99.95. 30~

Complete schematic diagram of the HF-60 power amplifier. As was pointed out in ths
text, the .025 ufd. capacitor from the “B+" center tap of the output transformer
was eliminated in the unit tested. It may or may not be necessary in other models.
With variations in circuit design from the original Mullard circuit, and with the
inclusion of fixed bias. maximum undistoried output is specified at 60 watts con-

tinuous. 130 watts peak.
volt to drive it to full output.

It is a relatively high-gain circuit. requiring only .52
For other features of this unit,

refer to text.
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JOHN T. FRYE, weteGy

A simple circuit, requiring only three components, that

can be added to any amateur or broadcast type receiver.

hams, has been patiently waiting

for a simple, inexpensive, and good
Conelrad device. From experience, he
knew that the first ideas presented
would probably be elaborate, compli-
cated, and expensive; but he believed
that sooner or later someone would
come up with an idea for doing it the
easy way. ’

Someone has. Various versions—
some pretty badly garbled—of the
basic idea shown in Fig. 1 are being
heard on the ham bands. The beau-
tiful simplicity of the idea appeals to
the service technician in the writer;
and, after giving it a thorough trial,
he is convinced it is the answer to the
Conelrad needs of most hams.

Only three parts, those shown in the
dotted rectangle of Fig. 1, need to be
added to any standard broadcast re-
ceiver to convert it into a Conelrad
monitor. Here is how it works:

When the d.p.s.t. switch, 8, is in the
open position, the receiver acts per-
fectly normally. When this switch is
closed and a strong station is tuned
in, the maximum a.v.c. voltage devel-
oped across the a.v.c. 16ad resistor is
applied through the one-megohm re-
sistor, R,, to the grid of the first audio
tube and biases it to cut-off. Under

&6

THE writer, along with many other

these conditions, no sound at all issues
from the speaker.

However, when the station to which
the receiver is tuned disappears from
the air, as it would during an alert,
the a.v.c. voltage is no longer devel-
oped and the cut-off bias on the first
audio tube is removed, restoring the
audio amplifier to wide-open opera-
tion.

A feedback circuit from the plate of ~
the output tube through the capacitor,
C,, and the resistor, R, to the grid of
the first audio tube converts this am-

Fig. 1. Boxed componentis are added to re-
ceiver to provide Conelrad monitoring.
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plifier into an audio oscillator; and a
loud howl issues from the speaker.
The howl continues until the station
returns to the air, the receiver is re-
tuned to another station developing
sufficient a.v.c. to cut off the first am-
plifier tube, or switch, 8, is opened.

That is all there is to it. S, can be
mounted in any convenient place at
the rear of the set. When applying
the system to a.c.-d.c. sets with “hot”
chassis, common-sense precautions
against shock possibilities should be
taken. Some experimenting may be
necessary to find the proper value for
C, to produce the loudest and most
piercing tone. In two cases tried by
the writer, a mica capacitor of .002
#fd. worked fine; but since the value
of R; may vary widely in different re-
ceivers and since this resistor as well
as the resistance of the volume con-
trol determines, to some degree, the

-optimum value for C,, it may be nec-

essary to try a few different capac-
itors. Leave the volume control nearly
wide open when trying different
values. Too large a capacitor will re-
sult in low frequency popping or mo-
tor-boating; too small a capacitor will
not produce any sound at all. It will
be found that the setting of the vol-
ume control will have some effect on
the tone, but the capacitor selected
should be one that gives the desired
tone with the control set near maxi-
mum.

To check the operation, leave the
switch open and tune in a reasonably
strong station. Now close the switch.
The station should disappear at once.
Next tune off the station. As soon as
the receiver is detuned, the audio howl
should start. Turning back to the sta-
tion should stop it.

At the writer’s location, stations
from better than a hundred miles
away easily develop enough a.v.c. volt-
age to keep the receiver silenced. Any
one of several stations may be used
for monitoring. This is an advantage
with a superheterodyne receiver, for
when the transmitter is on certain fre-
quencies an image may fall on a par-
ticular broadcast station and render it
useless for alerting purposes. Being
able to switch to another station when
operating that particular frequency is
desirable.

In conclusion, let it be pointed out
this Conelrad device has the following
substantial advantages: it is easy to
install; it requires only three inexpen-
sive parts; it does not alter the normal
operation or appearance of the receiv-
er to which it is applied in the slight-
est; it is entirely electronic in opera-
tion, requiring no delicate and
expensive mechanical relays; it is
quite sensitive and will operate on
any station delivering a reasonably
strong signal; the “‘alarm” is one that
requires no attention and that cannot
be ignored; the operation can be
checked at any time simply by tuning
off the station.

In fact, it is so simple that many
broadcast listeners may wish to install
it on their receivers, just in case! -{§j}-

RADIO & TV NEWS


www.americanradiohistory.com

this year’'s list is about 20 per-cent longer than

the same list a year ago—Kkeeping a working in-
ventory on hand becomes increasingly difficult. In
our shop, we found it necessary to set up a perpetual
check system, in which this “minimum-quantity” list
is compared to actual stock every morning. As soon
as a type falls below its minimum-quantity figure,
it is re-ordered. The quantity figure is, of course,
relative, depending on the volume of business, but
it should hold up proportionately.

The list shown here is for a typical independent
shop in a suburb of New York City. It should be a
good guide in most other metropolitan areas where
v.h.f. reception predominates. In u.h.f. areas, it will
be necessary to make minor additions of the 6AF4,
6AN4, and their series-string counterparts.

On the other hand, tube types used in industrial
electronic and color-TV service have been included
and marked respectively with one and two asterisks.
In areas where these are not used, they may be de-
leted. Our system is far from foolproof—we still
find ourselves short occasionally—but this happens

WITH the continuing stream of new tube types—

Here's an active inventory of tubes

By MURRAY BARLOWE

Barlowe Television

www.americanradiohistorv.com

S eesGtten. toan i, Phie past: stripped of dust-gathering deadwood.

Type Quantity Type Quantity Type Quantity Type Quantity Type Quantity Type Quantity
*0A2 2 SATS 2 6AWS 2 6F5 1 7AU7 3 12BY7 3
‘B2 | 2 | 5AVS 2 | 6AX4 3 | 6F6 2 | 7B4 1 12BZ7 2

“0z& | 5 | SBK7A | 3 6AXS5 2 6H6 1 7B5 1 12L6 2
1A7GT 1 5,6 | 38 6BAS 4 | 6J5 3 7B6 1 12SAT7 2
“1AX2 8 |"5R4GY | 5 [**6BD4A 1 6]6 6 7B7 1 12SG7 1
1B3 5 5T8 2 6BC5 10 6KEGT | 6 7CS 2 12SH7 1
1HS5GT 1 5U4GB | 10 6BC7 2 6L6 1 7E5 1 12S]7 1
IN5GT 1 5U8 2 6BD6 3 6N7 1 7F7 1 12SK7 3
1R5 2 5V4G 3 6BE6 5 654 4 7F8 2 12SL7 1
1S4 2 5X8 2 6BF5 2 6S8GT L 7G7 1 12SN7 4
1S5 2 5Y3GT 4 6BF6 2 6SA7 3 7H7 1 128Q7 3
1T4 2 6AB4 4 6BG6 6 6SBY7 1 N7 2 12V6GT | 3
1U4 2 | 8ACY 4 6BH6 1 6SC7 1 7Q7 1 12X4 2
1U5 2 6AGS 5 6BJ6 1 6SF5 1 7X7 1 19BG6 2
1V2 2 6AG7 3 | 6BKS 1 6SG7 1 7Y4 1 19T8 1
1X2B 5 6AH4 2 | 6BK7A 3 6SH7 2 12ALS 1 25BQ6 4
“2D21 2 6AH6 3 6BL7 3 6SJ7 2 12AQ5 1 25L6 4
3AUG 4 6AKS 2 6BN6 3 6SK7 3 12AT6 3 25W4 3
**3A3 1 6AK6 1 | 6BQ6 10 6SL7 3 12AT7 6 | 2525 1
3BCS 4 BALS | 5 6BQ7A 6 6SN7 10 12AU6 2 25Z6 2
3BE6 2 BAL7GT| 2 6BX7 2 6SQ7 3 12AU7 10 35A5 2
3BN6 2 6AMS 2 6BY5 2 6SR7 1 12AV6 3 35B5 3
3BY6 2 | 6ANS 4 6BZ6 2 6T8 3 12AV7 5 35C5 3
3826 | 2 | BAQS 4 6BZ7 6 6U8 4 12AX4 3 35L6 4
3CB6 4 | 6AQS6 2 6C4 ) 6V3 2 12AX7 3 35W4 5
3CF6 2 | 6AQ7GT 2 [**6CB5 1 6VEGT 6 | *12AY7 2 | 35Y4 1
__8Csé6 2 | BARS 1 | 6CBS6 10 | W4 | 10 12AZ7 1 | 3525 | 4
3Q4 1 | BASS 3 | 6CDs6 4 | 6WBGT | 4 | 12B4 8 | 5085 | 1
3Q5GT 1 6AS6 2 6CF6 2 6X4 | 4 12BA6 3 50B5 2
354 2 6ASG7 1 6CG7 2 6X5 2 12BA7 1 50C5 B
3V4 | 2 6ATS 5 6CL6 3 6X8 3 12BD6 2 50L6 | 5
4BQ7A 4 6AU4 2 6CM6 1 6Y6 1 12BE6 4 5642 2.
4BZ7 2 | BAUS 3 | BCN7 1 7A7 1 12BF6 3 80 i
SAMS 2 6AUG 10 6CR6 1 7AF7 1 12BH7 5 11723 2
5ANS 4 6AVS 3 6CS6 | 2 7AG7 1 12BK5 7] 11726 1
5AQ5 2 | 6AVSE 4 6E5 | 1 7AH7 1 12BN6 1
*Industrial Electronic **Color
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A simple, easy-to-operate, and extremely accurate

W. F. GEPHART

device for checking camera photoflash synchronizer.

HILE it's bad enough when an am-
' Wateur misses some pictures because

his flash synchronizer is out of ad-
justment, it is a costly and tragic thing
for the professional or news photog-
rapher. Any synchronizer should be
checked regularly and adjusted to
keep on ‘“peak.”

The checker to be described is a
simple, easy-to-operate, and extremely
accurate unit, and costs less than a
fourth of the cost of commercially
built units. The unit can be built at a
low enough price to attract many pro-
fessional photographers, newspapers,
and camera stores, the latter using it
as a service feature for their cus-
tomers.

In checking a synchronizer, the de-
vice used must operate independent of
the length of time that the synchro-
nizer contacts are closed, as tests of
various built-in synchronizers show
that the time that the contacts are
closed varies from about 2 millisec-
onds to the length of time that the
shutter release is held down.

The device should also provide a
‘“‘delay” between the time that the con-
tacts close, and the time that the test
bulb goes on, to allow for adjustment
for flashbulbs which reach their peak
light output about 20 milliseconds
after ignition. Furthermore, the dura-
tion of the test light flash should be
variable, to accommodate the varying
length of peak output of flashbulbs
(from 10 to 30 milliseconds, depending
upon type), and the extremely short
duration of electronic flash (from .2
to 2 milliseconds).

68

Finally, the device should be able to

test both built-in synchronizers and
solenoid-operated external types, since
professionals and news photographers
prefer the latter type.

The unit described meets these re-
quirements and can be built for around
$25, the exact cost depending on how
much surplus gear is available.

Circuit Description

Two 0A4G tubes are connected in a
“cathode follower” circuit. The first
tube (V,) acts as a “switch,” starting
the action when the synchronizer con-
tacts close, and “fires” the tube, caus-
ing it to conduct, by momentarily
placing 90 volts on the control grid.
The tube will continue to conduct (as
long as anode voltage is applied
through S,) however, even after the
synchronizer contacts open.

Voltage developed across cathode re-
sistor R: of V, furnishes the triggering
potential for the grid of the second
0A4G (Vs), which then conducts. In
this stagé, anode voltage is secured
from a previously charged capacitor
(Cs, C4, or Cs), and as soon as the grid
of Va2 becomes positive, the tube con-
ducts, and the capacitor discharges
through the tube and through the neon
bulb (PL:). This produces an instan-
taneous flash in the neon bulb, which
(when polarity is proper) appears
across the top disc of the bulb’s plates.
The time required for this discharge
(and therefore the time that the bulb

is lit) depends on the size of the ca- .

pacitor. While both tubes will con-
tinue to conduct, until anode voltage

www.americanradiohistorv.com

Fig. 1. Front view
of the unit, show-
ing location of test
light and controls.

is removed by releasing Ss;, the neon
bulb will be lighted only for the time
needed for the capacitor to discharge.
When 8; is released, the high voltage
is removed from the plate of V,, which
stops conducting and is connected to
the capacitor, re-charging it for the
next cycle.

An RC network between the two
stages provides an optional delay be-
tween the firing of the first tube and
the second tube (and neon bulb) when
required. This net can be bypassed by
S: to give zero delay when testing with
electronic flash.

A Dbuilt-in battery and push-button
permit testing solenoid-operated syn-
chronizers, when the selector switch
(8,) is set to “External’”” The push-
button, which should be a snap-action
type to insure both contacts closing

- simultaneously, connects the trigger-

ing voltage to the grid of V,, and sup-
plies battery voltage through the syn-
chronizer contacts to operate the sol-
enoid.

The use of several different size ca-
pacitors (C, C, and Cs), selected
through 8; permits varying duration
of light from the test bulb. Since the
d.c. resistance of the neon bulb is ap-
proximately 5000 ohms at the indi-
cated voltage, the capacitances shown
will provide light durations of 2.5, 10,
and 30 milliseconds.

The unit is powered by a selenium
rectifier voltage doubler. It is most
important, particularly when using a
metal cabinet, to be sure that none of
the wiring is grounded to the chassis.
Many built-in synchronizers have one
side grounded to the camera frame,
and holding the camera while pressing
the “Press-to-Test” button might re-
sult in a shock if any part of the
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wiring is connected to the chassis or
case.

The unit is mounted in a small,
sloping front cabinet, and no particu-
lar care is required in wiring. It is
important that the “Press-to-Test” and
“Solenoid Release” buttons be placed
close together so they can both be
pressed with one hand while the other
hand holds the camera or shutter.

The synchronizer sockets used should
be selected for the type of synchro-
nizer cords expected to be encoun-
tered. In the unit shown, SO. is a mi-
crophone cable socket modified to
accept Graphflex cords. Two headless
6-32 machine screws were filed down
(around the threads) slightly on one
end until they fitted snugly into the
socket holes. The other ends were
then filed down to fit the synchronizer
cord socket.

The switch for “Zero” delay is at-
tached to the potentiometer (R.), and
is a single-pole, double-throw switch,
connected so that the circuit is closad
when the potentiometer is in the ex-
treme counterclockwise. or “off” po-
sition.

The flash discharge capacitors, Cs.
Ci, and Cs, should be high-quality units
with low leakage. Electrolytics should
be avoided because of instability.
Working voltage can be as low as 200
volts, and often excellent units can be
found in surplus stocks.

Calibration and Operation

The only calibration required is that
of the “Delay” control, B,. This needs
only to be calibrated at the 20 milli-
second point, but is made variable, so
that when a synchronizer is out of ad-
justment, the actual delay being ex-
perienced can be determined to permit
adjustment to increase or decrease the
delay.

Calibration can be accomplished
either of two ways. If a synchronizer
that is known to be adjusted to 20
millisecond delay is available, set the
shutter to 1/400 or 1/500 second (or
highest speed available), set the “Du-
ration” control to 2.5 milliseconds, and
connect the synchronizer to the unit
by connecting the cord which normally
goes to the flashgun to the proper syn-
chronizer socket on the unit. Release
the shutter, watching the neon bulb
through the lens, and adjust R, until
the orange disc of the neon bulb is
seen completely as the shutter opens.
Mark the setting of R, as the 20 milli-
second point. '

The other means of calibration is by
calculation. Measure the actual capac-
ity of C., and set R, to the proper re-
sistance value to give a time delay of
20 milliseconds based on the formula
t=R X C (in megohms and micro-
farads) and mark the scale.

To use the unit, connect the syn-
chronizer (or solenoid) to the syn-
chronizer terminals on the unit, and
set the “Selector” switch as applicable
(“Internal” for built-in synchronizers
and “External” for solenoid units). Set
“Delay” as required, and “Duration”
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PRESS-TO-TEST Lmw==== i )
Ré R7 RS

R:—27,000 ohm, 1 w. res.
R;—18,000 okm. 1 w. res.

Ry—2 megohm pot (“MS Delay”’)
Rs—5000 ohm, 5 w. res.

R>—6000 ohm, 5 w. res.

Re—5000 ohm, 10 w». res.

Ry—600 ohm, 10 w. res.

Ri—35 ohm, 1 w. res.

C1, C+—.01 ufd., 200 v. capacitor
Cs—.5 ufd., 200 v. capacitor (see text)
Ci—2 pfd., 200 v. capacitor (see text)
Cs—6 ufd., 200 v. capacitor (see text)
Ce—8 pfd.. 350 ». elec. capacitor

Cr, Co—16 pfd., 150 v. elec. capacitor
Sr+—D.p.d.t. toggle switch (“Selector’)
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)]
S . 1 A2
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Hii == s6
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WIv.AC,
— 1 s . .
y 5
Ri, Rs—10 megohm ». res. St—D.p.s.t. snap-action, push-button switch
s 72 4

(“Solenoid Relcase’)

Ss—D.p.d.t. push-button switch ( Mallory 2006
or Switchcraft 1006, ““Press-to-Test”)

Si—S.p.d.t. switch, ganged with Ry (““Zero De-
lay,” see text)

Ss—S8.p. 3-pos. rotary switch (“Duration”)

Ss—D.p.s.t. toggle switch (“Power’’)

S$O:1—Standard two-contact female socket

$Or—Two-contact mike socket (Amphenol 80-
PC-2F, modified, see text)

Bi—3-volt battery (two “D” cells)

PLi—Neon bulb (NE-40)

PL:—117-volt pilot bulb

SRi, SR2—65 ma. selenium rectifier

Vi, V:—044G tube

.Fig. 2. Complete schematic diagram and parts list for photoflash sync checker.

to 30 milliseconds, and turn the unit
on. Open the camera lens wide and
set shutter speed to 1/50 second. Hold
the “Press-to-Test” button down, re-
lease the shutter (either with the shut-
ter release or with the “Solenoid Re-
lease” if an external synchronizer is
being checked), and watch the neon
bulb through the lens opening. If a
complete disc of light is seen, continue
the tests, increasing the shutter speeds
and decreasing the “Duration” time. If
at any time during the tests (within
the limits set in the following para-
graph), part of the disc of light is cut
off by the shutter leaves or curtain,
adjustment is required.

For flashbulb use, with the unit set
at 20 millisecond delay, tests need not
be made at less than 10 milliseconds
“Duration” for regular shutters, or 30
milliseconds “Duration” for focal-plane

shutters (using long-peak bulbs), since
the duration of peak light is 10 and 30
milliseconds for regular and focal-
plane (FP) bulbs respectively. When
checking for synchronization with elec-
tronic flash, tests should be made with
“Zero” delay in all cases and down to
2.5 millisecond “Duration.”

No voltage regulation is required,
even though the operating point of the
tubes is somewhat critical. “Firing”
voltage must be at least 80 to 83 volts,
with anode voltage about twice that.
Variations in line voltage will have no
effect on the accuracy of the unit, as
long as sufficient “firing” voltage is
available. With values shown, the unit
will operate down to about 100 volts
line voltage, and give equally precise
results at any voltage above that,
within the limits of the voltage rating
of the charging capacitors. B0

Fig. 3. Unit removed from cabinet. showing mounted battery and connecting cord.
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Figure 2. >

By
BOB ELDRIDGE

<€ Figure 1.

The circuit is familiar, but much goes on beneath

the surface. Know it better, save service time.

OCATED between the sync sepa-
I- rator and the grid of the horizontal

oscillator in a very large number of
TV receivers is that most popular of
all means of controlling horizontal-
oscillator frequency, the twin-diode
phase detector. Relatively speaking,
this stage is quite trouble-free. This is
a fortunate circumstance since, to
many service technicians who are well
versed in the peculiarities of other
more complex sections of the set, cer-
tain points concerning the phase de-
tector are not too well understood.

There are no insurmountable theo-
retical difficulties: the tale of how
out-of-phase but otherwise identical
sync pulses are fed from an inverter
to the two sections of the detector,
and how: a comparison pulse is fed
back from the flyback transformer or
elsewhere in the output stage, has
been told before. Yet how many of
those who could explain this over-all
process quite confidently can also de-
scribe the function of the .05-pfd. ca-
pacitor shown in Fig. 3 between the
oscillator grid and ground?

At first glance, this item appears to
be merely a means of grounding out
noise pulses or other undesired a.c.
voltages that may reach this point, so
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the natural tendency is to regard it as
merely another bypass, to be replaced
when defective by a new part “at
least as large as the one shown in the
schematic.” It° would seem obvious
that, if we thus prevent random pulses
from disturbing the steady d.c. bias
set up by a.f.c. action, everything
should be fine.

Nothing could be farther from the
truth, as a simple experiment we can
set up will show. With a set that is in
normal operating condition, clip this
capacitor out of the circuit and ob-
serve the effect on the picture. The
most noticeable difference is that the
picture now jags or tears at random
points as pulses of noise momentarily
upset the oscillator’s stability. This
much, which we would expect, is
shown in Figs. 1 and 2. Although
the defect—the open bypass—is the
same in both photos, Fig. 2 depicts
the condition when a stronger signal
is present with generally less noise. In
this still picture, the instability can
only be noted as a slight irregularity
of vertical lines. The symptom is more
evident in practice as a result of the
weaving motion.

Now, instead of removing the capac-
itor altogether, let us go to the other

www.americanradiohistorv.com

Facing the

Phase

Detector

Fig. 1. This picture is tearing hori-
zontally at random points because the
bypass capacitor at the grid of the
horizontal oscillator stage is open.

Fig. 2. The horizontal tearing in this
picture is much less severe than in the
one of Fig. 1, because signal is strong-
er and there is less noise present.
However. the same defect is involved.

extreme and increase its value by sub-
stituting, say, .1 sfd. in place of the
original .05 pfd. On most sets, the re-
sult will be loss of horizontal sync!
Obviously, this capacitor is not just
another bypass. It is part of the com-
bination of values on this grid line,
which together have a time constant
designed, not only to filter out random
noise, but also to form an anti-hunting
network for the horizontal oscillator
frequency. The real danger here is
that if a capacitor of intermediate
value has been wired in the circuit
(that is, one between the correct value
and that value which causes complete
loss of sync), the deterioration in per-
formance may not be noticed! We all
know that some sets have inherently
weaker lock-in than others, and a min-
imum standard of performance in this
respect is a very difficult thing to es-
tablish.

As a practical example of the trou-
ble an oversight like this can cause,
the writer cites an experience on a
chassis which came to the bench with
a report of weak horizontal hold. This
model was known to have particular-
ly good lock, and the outside techni-
cian had noticed that, in this instance,
the set would only hold over about
half the range of the hold control. In
the course of a preliminary inspection
of the set, the .05-pfd. capacitor, which
is the subject of our present discus-
sion, was replaced because it was
leaky. s

After further work on the job, one
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of the .001-afd. capacitors feeding sync
to the phase detector was found to be
open but, after its replacement, sync
was still not up to the standard ex-
pected from this set. After much hair
ruffling and fruitless endeavor on a set
which checked perfectly normal ex-
cept for the end result on the picture,
it was found that the replacement unit,
thought to be .05 gfd., was actually .09
pfd. A second new capacitor measured
at a little over .05 pfd. brought per-
formance completely up to scratch.

Incidentally, this experience under-
lines one golden rule for benchmen. If
a definite fault has been found after
much digging, but the set still does
not operate properly, check over your
own previous work before going far-
ther. Apart from anything else, it is
so easy to disconnect a component for
checking, and forget to put it back in
the circuit after the real culprit has
been found and replaced.

It is extremely helpful to know what
the d.c. voltage being applied from the
output of the phase detector to the
grid of the oscillator is under a va-
riety of conditions, and also to know
how it may be varied. Also of help is
some familiarity with abnormal volt-
age readings and what they are likely
to indicate symptomatically.

What should the value of this volt-
age be, for example, when the set is
correctly in hold? What should this
reading change to when the receiver is
tuned to a vacant channel and the
oscillator is running free? How will
changes in the setting of the hold con-
trol affect the reading at this point?

No single answer will cover the
phase-detector circuits used in all re-
ceivers, but it is nevertheless advisable
for the technician to familiarize him-
self with the approximate standing
voltage at this point in the set. It is
just as important to become familiar
with the pattern of change that de-
velops with changing conditions.

This cause can best be served if the
voltages from a normal set at this
point in the circuit, taken under signal
and no-signal conditions as well as at
various adjustments of the hold con-
trol, are recorded on the shop sche-
matic. Of course, it may not be prac-
tical to do’ this with every model of
television receiver using this circuit
that comes into the shop, but it is gen-
erally true that certain sets are more
popular in one area than others.
Where the technician knows he is like-
ly to encounter a considerable num-
ber of brand X receivers, which use
the phase detector, he will certainly
benefit from making a record of volt-
age readings.

The writer has himself spent time
at the bench, during slack periods,
doing nothing but taking readings at
various key points of normal sets and
transferring this information to the
corresponding schematics. Readings
taken during defective operation were
also recorded. There has been no
cause to regret this practice.

A recent case of jumping horizontal
frequency pinpoints the wisdom of this
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practice. A set came into the shop
with a report that it would suddenly
jump out of horizontal sync, necessi-
tating adjustment of the ringing coil.
A few days later it would revert to
the original state. Hold was reported
to be good in either setting.

The following course of action was
decided upon: the first step was to
take a series of voltage readings
around the oscillator and phase-de-
tector stages, then to wait for the set
to change frequency, and finally to
compare the set of new readings then
taken with the old ones. As soon as
the first set of readings was taken, it
became apparent that the controlled
grid of the 6SN7 was unusually neg-
ative. Reference to the schematic notes
made long, long ago gave such a com-
plete picture that it was hardly neces-
sary to check the suspected capacitor
before replacing it. The note said,
“Normal vacant-channel reading, plus
4 volt; reading with C, (Fig. 3) open,
minus 2.2 volts; reading with C: open,
plus 2.5 volts.”

The actual reading on the defective
set had been minus 2 volts, so the
capacitor identified here as C: was re-
placed. The voltage then reverted to
exactly .4 positive, and receiver opera-
tion returned to normal. The defec-
tive capacitor was found to have a
resin joint between one plate and its
end wire. Note particularly that, be-
cause of a pencilled note on a sche-
matic, this set was serviced for an in-
termittent without the need of having
to wait for the actual intermittent
change in frequency to occur on the
bench. Who can say how many days
that saved?

If this capacitor had gone permanent-
ly open, it is interesting to note, the set
may never have been brought into the
shop at all, because, with the capacitor
open, lock was quite good on the two
local stations available at the viewer’s
location. How did this come about? A
few minutes spent in “education” on
the set after the repair had been made
showed that there was enough inci-
dental capacitance across the ‘‘open”
capacitor to feed some pulse through to
the phase detector. The writer well re-
members a tip from a visiting field
service engineer a few years ago: “If
everything seems to check OK, but hold
isn't quite right, replace both .001-xfd.
capacitors to the phase detector.”

Another capacitor that does not have
quite the expected action is the .01-gfd.
unit shown at pin 7 of the 6AL5 in Fig.
3. It is part of the wave-shaping net-
work that inserts the saw-tooth sam-
pling or comparison pulse from the fly-
back or horizontal-output circuit back
into the phase detector. Its value will
of course have some effect on the am-
plitude of the pulse injected into the
6ALS5 circuit.

If this capacitor is shorted—one ex-
treme—the result will be a total loss of
horizontal sync, as no feedback wave-
form at all will then be fed to the phase
detector. A short in this capacitor, or
a short in the 6ALS5 tube itself, is indi-
cated when the horizontal pulse can be
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Fig. 3. Although variations in compo-
nents and values occur, this specific
phase-detector circuit is very typical

found at that end of the allied 15,000-
ohm resistor that feeds to the output
or flyback system, but cannot be found
at the tube or capacitor end.

If the capacitor goes open or de-
creases drastically in capacitance value
—the other extreme—the stage may be
driven into such heavy conduction, due
to the resultant over-sized pulse, that
the d.c. control voltage output is high
enough to disable the oscillator com-
pletely. Once this occurs, the cause is
easy enough to track down, but what
happens when the capacitor suffers only
a partial loss of value? The d.c. con-
trol voltage on the grid of the oscillator
may become heavily positive, but not
quite so much so that the oscillation is
stopped. The plate resistor will prob-
ably overheat, causing frequency drift.
The resultant incorrect settings of the
ringing coil and hold control, made nec-
essary to compensate for the wrong
bias voltage, can result in instability
and hooking or twisting of vertical
lines in the picture. This is another
case where it would be useful to know
standing bias at the oscillator grid.

The .005-pfd. capacitor in the filter
network off pin 1 of the triode shown
in Fig. 3 can be open completely in
some sets without causing enough visi-
ble defect in the picture to raise a com-
plaint from the set owner. More often,
the effect of the failure of this unit is
a weave, sometimes of several cycles,
in the vertical lines of the picture, as
shown in Fig. 4.

Even this relatively straightforward
circuit, as we have seen, has its strange
and unexpected aspects.

Fig. 4. An open .005-4fd. capacitor in
the filter network at the grid of the os-
cillator may cause this weave. Under
some conditions, the number of cycles
of weave will be considerably greater.
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PRING was in the air! Buds were
S swelling to the bursting point on

every branch; robins left off their
chirping only long enough to yank
elastic worms from the warm earth;
cotton candy clouds sailed serenely in
the bright April sky; the breeze waft-
ing up from the south was warm and
caressing. A young man like Barney,
the Number Two service technician at
Mac’s Service Shop, should certainly
have been floating around in a rosy
glow.

But when Mac, the owner of the
shop, looked down the service bench
at his youthful helper, it did not seem
that young man’s fancy was lightly
turning to anything gay and roman-
tic—not from the thoughtful scowl on
his face as he stared down at the
transistor portable radio on the bench
in front of him.

“What's the matter, Wonder Boy;
something got you stumped?” Mac
asked.

“In a manner of speaking, yes,” Bar-
ney admitted with dignity. “This
transistor job has an intermittent con-
dition—with complications! It will
play along for a while and then sud-
denly go as dead as a hammer. At
other times it does not quit entirely
but simply drops away down in vol-
ume. Shaking or jarring it will usual-
ly bring it back to normal operation
for a short time. The heck of it is
that we have no service data on it.
It's too new.”

“Are you sure?” Mac asked. “We've
got a standing order for service litera-
ture to be delivered to us as soon as
the distributor gets it, and the pub-
lisher of the service data gets out the
dope on the new receivers mighty
fast.”

“I'm sure, all right. I was looking
in that new index that came yester-
day, and this set is not listed. And I
don’t mind admitting I need voltage
and resistance values and—above all
else—a diagram. I'm still not familiar
enough with transistor circuits to sail
through them without some sort of
guide, the way I can with a.c.-d.c. sets.
I need a diagram.”
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“I can understand that, for I need
one, too,” Mac said. “But let's see
what can be done. In a case like this,
I've found that many times a manu-
facturer will use practically the same
circuit in two or three different mod-
els arranged to fit different cases.
Have you checked that possibility ?”

“Nope; never thought of it. This is
a Model 849. See anything like that
in the index?”

“Here is a Model 842 listed,” Mac
said as he got out the service sheet on
that set. “Hm-m-m, it uses six tran-
sistors and a crystal diode. The bat-
tery is nine volts. How does that check
with your patient?”

“Checks fine!” Barney said. “This
one has three if. transformers. How
many does the 842 have?” :

“Same number. This set must be
pretty close circuit-wise to the one
you're working on. This one was in a
much larger cabinet. Try checking
your set against this diagram.”

Barney made a few checks with the
v.t.v.m. and then announced, “I think
I've spotted some of the trouble.
There’s supposed to be eight volts on
the collector of this converter transis-
tor, but no voltage is present. The
voltage goes into the i.f. can, but it
doesn’t come out. Apparently some-
thing is wrong with the primary wind-
ing of the first if. transformer.”

As he talked, he was carefully mov-
ing the terminals protruding from the
bottom of the if. transformer. Sud-
denly the set began to play. He found
that he could make it start or stop
simply by moving one terminal this
way or that.

“The connection on the outside is
all right,” Barney said; “the trouble
must be up inside on the other end of
this terminal. But, man oh man, what
a job it is going to be to remove that
i.f. transformer. Look at it! It’s not
as big as the end of your finger; a
zillion wires go to those terminals;
and the case is soldered to the chas-
sis!”

“Maybe you won’t have to remove
it,” Mac said hopefully. “Use the solder
pencil to heat that terminal up so the
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solder on it inside the can will be
melted as well as the solder outside.
That may do the trick.”

Barney followed these instructions;
and as the solder on the terminal
softened, the radio began to play. He
did not remove the iron for a few sec-
onds longer. After the solder had
cooled, no amount of twisting and
pulling on the terminal would make
the set cut out.

Barney started to snap the back of
the plastic case in position, and as he
did so the volume of the set dropped
away down. It did not take him long
to discover that the ferrite-core an-
tenna lead at one end of the antenna
was being pressed so firmly against
some of the turns of the coil that it
was shorting them out when the back
was in position, for then this back
forced the ferrite-core antenna over
against the pinched wire. A bit of
thin plastic tape cleared the trouble.

“I'm going to remember that trick
of looking up a model similar to the
one that puzzles me,”’ Barney prom-
ised.

“It won’'t always work that well,”
Mac warned; “but even if we had not
found a similar model in the service
literature we should not have been
whipped. We still could have gone to
the magazine stacks. Service maga-
zines are continually publishing dia-
grams of interesting new sets, and I
remember seeing several articles re-
cently on new transistor receivers. I
should not be a bit surprised if we
could find this very set, together with
a discussion of the various circuits in
it, described in a recent issue of RabpIO
& TV News. We need all of these tricks
because we get quite a few of these
brand-new sets that are still in war-
ranty from that department store
across the street.”

“How come we get that business?”
Barney asked curiously. “Why don’t
they return those sets to the distrib-
utor to be repaired. After all, they
are still in guarantee.”

“The manager explained that when
the trouble is minor he’d rather have
us take care of it quickly than deprive
the customer of the set while it is
packed up, shipped back to the dis-
tributor, repaired, and returned. He
says that with postage, insurance, and
paying help to pack and unpack the
set, he often comes out ahead to let
us do it. If we run across an expen-
sive defect, we charge him an estimate
and suggest that he return the set;
but when it is a simple matter, we
just go ahead and repair it. He takes
our advice about what to do.”

“Record players can be another
headache,” Barney commented. “Quite
often the changer is made by a differ-
ent manufacturer than the one whose
name is on the player or combination;
and in this case the changer manufac-
turer frequently leaves the make and
model number off the base plate. That
leaves you in a pickle when you need
service data on the changer.

“But I've pretty well licked that

(Continued on page 122)
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HARVEY’s

famous hi-fi
consvltants

¥
...te DYNAKIT marx
50-Watt Power Amplifier Kit
Because of the
enormous demand CK
:or D\t(’NdAKlzs Now‘l’gé’('
everybody who H
has heard one 'N S
seems to want
one), they have been in short supply
this past summer. Now HARVEY has
enough of them in stock to end the
drought. Any random sample of the
DYNAKIT will deliver a minimum of 50
watts with astonishingly low distortion
—and that means not just harmonic
and intermodulation distortion but
phase shift, square-wave ripple, and
low-frequency bounce and flutter as
well. Construction time? Three or four
hours—with no special skill. Listenling
quality? “The Greatest!" say the audlo-
philes. The price? Still only---$6975

b3

N
R o
...and

tie GARRARD 301

3-speed Transcription Turntable
‘The Professional’

Among the many top-quality wow-and-
rumble-free turntables available today,
the GARRARD 301 seems to be the first
choice of a large number of hi-fi
authorities. The famous Mr.G. A. Briggs,
for example, has been using it exclu-
sively in all of his celebrated concert-
hall demonstrations throughout the
world. The variable 4 or — fine-speed
control, operative on all 3 speeds, may
have something to do with the 301's
exceptlonal success —and the Swiss-
watch-like precision construction, com-
bined with components of the very
highest quality, Is quite irresistible.
So is the price—only____

MAIL ORDERS SHIPPED
SAME DAY AS RECEIVED

Include with your payment a generous
ollowance for shipping charges — the
excess will be promptly refunded.

Estab. 1927
HARVEY :i5i-
€O., INC.

1123 A f the Ameri
(6th Ave.vﬁﬁgi g'.) N.eY. ?:'e:c‘rcfs ]U 2]500
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Bring your Jackson and EMC tube checkers up to
date with these settings for recent tube types.

- New Tube Tester Data -

JACKSON MODEL 648

Type
4AU6
4BA6
4BE6

5BS8

SCM6

6BN8

6CQ8

8BN8

9AU7

9CL8

9X8

12AD7

12AJ6

12AL8

12BL6
12CT8

12]8

12R5
17AX 4

42
4.2
4.2

5.6

5.0

6.3

6.3

8.4

9.4

94

9.4

12.6

12.6

12.6

126
12.6

12.6

12.6
17.

Tube Filament

Circuit

2347 AC156
A2347 AC156
AC1237  ACA456
A2347 AC16
A123 A45
Al127 AB9
129 B346
Al126 AC79
125 4
123 8
Al129 AB358
Al127 A46
Al26 ACT79
125 4
123 8
123 A45
127 AB9
A127 AC689
A123 AC45
A1249 678*
Al128 A35
Al123 A45
Al127 AB9
237 AC14

5

6
A129 AB358
Al126 A47
A2347 AC156
Al127 AC689*
A123 A45
A125 AB348
129 6

7
Ci123 467
234 6

Plate
Test

0wz
55WZ

35WY
35V

20XZ
20XZ

35W
28XZ
60X
60X

48V
80Z

28XZ
60X
60X

40WZ
40WZ

82Z
65Z

35XZ
20XZ

65XZ
65XZ

95X
80X
80X

35Y
95X

75X

50WZ
58V

52X
60X
60X
22V

13w

Plate
Test

AB569 18W

Tube Filament Circuit
Type D E
17BQ6  17. 1237
17CA5 17. C123 467
17L6 17. 123 456
DAF91 1.4 14 g356
DF91 1.4 14 AB267
DF904 1.4 14 AB267
DF92 1.4 14 AB267
DF96 1.4 14 AB267
DK91 1.4 B134 AB267
14 A23
DK92 1.4 14 AB2567
14 A23
DK96 1.4 14 AB2567
14 A23
DL92 2.5 14 B236
DL94 215 14 AB267
DL96 3.0 14 AB267
DY80 1.4 12 9
ECC81 126 A123 A45
A127 AB9
ECC82 126 123 A45
127 AB9
ECC83 126 Al123 A45
A127 AB9
EF86 6.3 A1237 AB468
EL34 6.3 1237 456
ELB84 6.3 123 B569
Ez81 6.3 123 4
9
GZ34 5.0 13 g

20V
35VW

32XZ
100X

35XZ
35XZ
40YZ
24XZ

35X2Z
23XZ

39XZ
33YZ

39XZ
33YZ

35V
70Z
18YZ
38VX

65WZ
65WZ

40WZ
40WZ

35W X
35WX

28XZ
23W
15WZ

15W
15W

14w
14W

*When testing this section for shorts, the K (Cathode) and G1 (Grid No. 1) positions of the shorts
test switch will be reversed.

ELECTRONIC MEASUREMENTS CORP. MODELS 204-205-207-209

Tube Hi-
Type Lo
3A3 LO
3DT6 LO
6BK4 HI
6CB5 HI
6CES HI
6CG8 HI
6CG8  HI
6CM7 HI
6CM7 HI
6DT6 HI
10C8 LO
10C8 LO
12AB5 LO
12AD6 LO
12AE6 LO
12AF6 LO
12A)6 LO
12BL6 LO
12C5 LO
12CR6 LO
12CT8 LO
12CU5 LO
12K5 LO
17H3 HI
18A5 HI
6386 HI
6386 HI

ot

P
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Notations

Cold K. Glows at 3,7, 8

OK over Diode line

Cold K

Glows at 1,3,4,5,6,7,8

Glows at 1,3, 5,6, 8

Glows at 2,4, 5
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SHOW ANY PICTURE or PATTERN

at any time— ON ANY TV SET

TEST PATTERN TRANSPARENCIES
AND ONE CLEAR ACETATE SUPPLIED

1 Indian Head Test Pattern
2 White Dot Pattern
3 White Line Crosshatch Pattern’

These are broadcast.-quality transparencies, and
assure accurate, high-definition TV images.
You can alsa transmit your awn transparencies
of any subject you wish. The clear acetate can
be used for special messoges. Extra trans-
parencies and acetate available,

Model 950 Dyna-Scan Pickup and RF Generator only.
Enables you to make your own picture ond pattern
video generator at a saving Supplied with three
test pattern transparencies and one clear acetate.

Net, $69.95

April, 1957

For Both Black & White and Color TV For Merchandising & Industrial Uses

Provides standard Indian Head Test Pat- Provides closed circuit TV system. Trans-
tern for proper TV set alignment, and mits pictures or messages for advertis-
stable White Dot and White Line Patterns ing, educational and commercial visual
for color convergence adjustments. communication.

PICTURE AND PATTERN

VIDEO GENERATOR

Make the most of this Complete Flying Spot Scanner, It

produces a composite video and sync signal that operates any

standard black & white or color TV receiver. Can be

used with one or more TV sets or fed into a master antenna

system or community antenna system. Maximum

resolution capability is well in excess of 450 lines; band

width in excess of 5 mc. Projects and reproduces

pattern or picture with high definition from any slide

transparency. Transmits messages typed or written

on clear acetate. Makes convenient stand-by and break-in for

community distribution operation. Rugged,

compact, portable, and ready to operate. NET$19995

See your B&K Distributor, or Write for AVAILABLE ON EASY
Bulletin No. 1000-N TIME PAYMENT PLAN

B & M MANUFACTURING CO.

3726 N. SOUTHPORT AVENUE - CHICAGO 13, ILL,

Model 500 DYNA-QUIK Model 400 CRT Model 750 CALIBRATOR

Dynomic mutual conductance  Cothode Rejuvenator Tester Designed to check and adjust
tube tester. Accurately tests Tests and repaws TV picture fest instruments with labora-
tubes faster. Net, $109 95 tubes. Ner, $54.95 tory occuracy Net, $54.95

75
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BUY THE WORLD’'S MOST
COMPLETE HI-FI GUIDE

' 1957 EDITION

HI- FI

GUIDE AND YEARBOOK

164

PAGES!

Compiled by the Editors of Popular Electronics

NINE BIG CHAPTERS ON!

B Why and How Hi-Fi

M Tuners

Il Tapes

I Record Players and Changers

I Tone Arms, Cartridges and Needles

[l Preamplifiers and Amplifiers

[ Loudspeakers

B Speaker Enclosures

[ Saving Money in Hi-Fi ~

Also included in this new Hi-Fi volume is a helpful YEARBOOK SEC-
TION covering all the latest trends in high fidelity. This “book within a
book” lists the nation’s outstanding Hi-Fi records and artists, all FM
stations, and contains a complete calendar of 1957 Hi-Fi Shows, plus a
directory of Hi-Fi literature available free!

BE SURE TO BUY YOUR COPY!

NOW ON SALE AT ALL NEWSSTANDS AND RADIO PARTS DEALERS !
Price: 75¢

76
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Earth Satellite’s
“Innards” Described

Instruments that may be shot
into space in the **Yanguard
Satellite’’ are described here.

SOME of the instruments that may
be shot into space in the “Vanguard
Satellite” were described recently at a
satellite symposium during the Winter
General Meeting of the American In-
stitute of Electrical Engineers in New
York. The instruments, it was empha-
sized by Herman Friedman of the U. S.
Naval Research Laboratory, must be
limited to two to three pounds to be
acceptable for flight.

Mr. Friedman also detailed the type
of information it is hoped will be ob-
tained by use of satellites, including
observation of solar flares, cosmic
rays, measurement of the earth’s mag-
netic field, and important meteorolog-
ical data.

“The experiments which will be ac-
cepted for flight must meet the speci-
fications for the ‘Vanguard Satellite’
in which two to three pounds are
available for the experiment, including
detectors and their circuitry, teleme-
tering modulator to feed ‘Minitrack’
and power supply for these items,” he
said.

While solar flare information has
been gained by rockets, the sum total
of this information, obtained above the
obscuring layers of the earth’s atmos-
phere, adds up to less than an hour
of useful observations. Since flares oc-
cur infrequently and at random, and
since the phenomenon lasts only for a
matter of five or ten minutes, it is a
tremendously difficult task to catch
the spectrum of such flares with con-
ventional rocketry. A satellite offers
the nearest approach to a continuous
observing station above the atmos-
phere. During the period of maximum
solar activity in 1957 and 1958, the
chances of observing a flare will be
quite good. Since sudden ionospheric
disturbances are directly associated
with solar flares, observations of the
far ultraviolet solar spectrum is ex-
pected to play a key role in such ef-
fects as radio fadeout.

As regards meteorology, a satellite
station far above the earth may ulti-
mately provide detailed pictures of
complete tropospheric weather sys-
tems covering areas as large as the
entire United States. At the present
state of the art, however, the best that
can be done is to devise photoelectric
instruments to measure cloud cover
distribution.

Eprror’s NoTe: For a more complete
and detailed story about the back-
ground of the earth satellite program,
“Project Vanguard,” and interesting
information about the satellite itself,
how it will be launched, and what it
will carry, readers are referred to a
feature article in our next month’s

issue. 30—
RADIO & TV NEWS
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how long would it take you to solve this service problem?

PHOTOFACT

helps you lick problems

like this in just minutes

for only*Z/éﬁ per model!

Let’s take a look at this problem: A condition such
as this can exist only when there is no signal reach-
ing the picture tube or the audio output stage. Using
the Tuner Service data (found in every PHOTOFACT TV
Folder), first isolate the trouble by connecting an am-
plitude-modulated signal to the mixer-grid test point
“D.” The appearance of one or more black bars on
the face of the tube would indicate that the trouble is
probably in the tuner. So look for the following pos-
sible causes:

1. Defective oscillator-mixer tube
2. Defective RF amplifier tube

Open plate-load resistor in the oscillator stage

3.
4. Faijure of the feedback capacitor in the
oscillator stage

5: Open decoupling resistor

6. Dirty or faulty contacts

7. Cold solder joint
Using the applicable PHOTOFACT Folder you can trouble-
shoot and solve this problem in minutes. Here's how :

Check the oscillator-mixer and RF amplifier tubes. Tubes
okay?—then: Check voltages on the tube pins (they’re
right on the schematic) for open oscillator plate-load

(Based on an actual case history taken from the
Howard W. Sams book ""TV Servicing Guide"')

resistor, open RF decoupling resistor, faulty feedback
capacitor, dirty switch contacts or cold solder joints.

Every pHOTOFACT Television Folder contains complete
detailed information on Tuners, including separate Sche-
matics, separate Keyed Chassis Photographs, Parts Lists,
Alignment Points, Test Points, and Field Service Adjust-
ments that will help you quickly locate the proper parts
to replace and tell you how to do a touchup or thorough
alignment job after making the necessary repairs. These
features are a plus exclusive in PHOTOFACT.

Whatever your problem or favorite servicing procedure may be—you will always find all of the infor-
mation you need at your fingertips in PHOTOFACT. For only *2%c per model, PHOTOFACT helps you
solve your service problems in just minutes —helps you service more sets and earn more daily!

o ~F *Based on the average number of models covered in a single set of PHOTOFACT Folders.

-
A

MONEY BACK @

GUARANTEE !

Got atough repair? Try this—at Howard W. Sams’

April, 1957

own risk: see your Parts Distributor and buy the FOR SERVICE

| HOWARD W. SAMS & CO., INC.

B2 vo sawn

HIACT FOLBERS Howard W. Sams & Co., Inc.

2203 E. 46th St. Indianapolis 5, Ind.

O Put me on your mailing list to receive the Sams Photo-
fact Index and Supplements. My (letterhead) (business
card) is attached.

ol

] ]

1 1

1 ]

1 ]

i ]

| 1

i ]

] ]

B S e e e = 1 O I'm a Service Technician: [ full time; [ part time 1

proper older Set covering the re- 1 1
ceiver. Then use it on the actual repair. If PHOTO- TECHNICIANS ONLY I My Distributor is:. IR — ———}
FACT doesn't save you time, doesn't make the job Fill ovt and mail coupen | }
easier and more profitable for you, Howard W. today for Free subscription 1 Shop Name. - — :
Sams wants you to return the complete Folder Set to the Sams Photofact Index : Attn: I
direct to him and he'll refund your purchase price —your up-to-date guide to | — - )
promptly. GET THE PROOF FOR YOURSELF— irtuall . de) | Address: = - _ ]
TRY PHOTOFACT NOW! Ry gnylecelvermoce™ | '
evertocomeinto yourshop. 1 City Zone State t

Send coupon now. iy S 4

www.americanradiohistorv.com


www.americanradiohistory.com

QUARTZ
CRYSTALS

Fast Service—Unconditional Guarantee!

Crystals ground and etched to your spec-
ified frequency at the lowest cost in the in-
dustry— supplied in popular FT-243 ho'ders,
%" pin spacing, .093"” pin diameter—also in
DC-34 holders, %" pin spacing, pin diameter
.156 or FT-171 holders, pin spacing %” with
banaha plug pins (fits 5-prong tube socket).

In FT-243 holders from
1005KC to 9000KC. In
DC-34 or FT-171 hold-
ers from 1100KC to
8000KC (specify holder
wanted).

Tolerance:
05% oovvunnnn $1.35
01% .oovvvnnn. 1.50
005% 4.0 wo anes 2.50

With thousands of frequencies in stock for
immediate delivery, we list a few of the
more popular frequencies. Write for com-
plete iisting. Crystals listed are in FT-243
holders Lut can be supplied in FT-171 hold-
ers at 79 cents. (Add 5¢ per crystal for
postage and handling.)

2910 6150 7206 8106
2945 6300 7225 8125
3000 6400 7248 8148
3190 6500 725 815

e 3195 6575 7273 8175
CHOICE 3245 6625 7275 8200
3525 6700 7300 8240
3885 6706 7306 8250
3955 6750 7325 8300
3995 6775 7340 8350
4110 6800 7350 8375
4190 6850 7373 8400
EA. 4845 6900 7375 8425
5030 6950 7400 8450
or 5300 7000 7406 8475
il FOR 5305 7006 7500 8500
5700 7025 7606 8525
$5.00 5800 7050 8000 8550
6000 7075 8006 8575
POST- 6025 7100 8025 8600
PAID 6040 7106 8040 8625
6050 7125 8050 8650

6075 7140 8073

6100 7150 8075

6125 7200 8100

Jobbers write for quantity prices & catalog.

Novice Crysfals 80 meter band within 1KC of
specified frequency from 3701KC to 3749KC in
40 meter band from 7152KC to 7198KC within
IKC of specified frequencies 79¢; in DC-34, FT-
171 or FT-243 holders (specify holder wanted)
79¢. (Add 5¢ per crystal for postage and
handling.)

Stock crystals in FT-243 holders from 5675KC to
8650KC in 25KC steps 50¢.

FT-241 lattice crystals in all frequencies from
370KC to 540KC 50¢.

100KC Frequency Standard Crystals 4.50
200KC Crystals 2.00
455KC Crystals 1.00
5C0KC Crystals 1.00
1000KC Frequency Standard Crystals 3.50
Dual socket for FT-243 crystals 15
Low frequency FT-241 crystals from 880.20KC to
1040.62KC in steps of 1040 cycles 75¢

{Write for complete listing.)

Texas Crystals

The Biggest Buy in the U.S.

8538 W. GRAND AVENUE RIVER GROVE, ILL.
ALL PHONES — GLADSTONE 3-3555

Terms: All items subject to prior sale and change of
price without notice. All crystol orders MUST be ac-
companied by check, cash or M.O. WITH PAYMENT
tN FULL. NO C.0.D.s. Postpaid shipments made in
U.5. and possessions only. Add 5¢ per crystal for
postage and handling charge.
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“Mae” Burke. winner of 1956 Edison Award, confers with husband Al himself @ ham.

Mary Burke, W3CUL
Wins 1956 Edison Award

Top honors go to ham who handles from 3000 to
10,000 messages a month for GI's and home folks.

FOR the first time in the five-year
history of the Edison Radio Amateur
Award, top honors have gone to a
woman operator——Mary (“Mae'’) Burke,
W3CUL, a 45-year-old housewife of
Morton, Pa.

Operating eight hours a day in six
different radio message nets, Mae han-
dles an average of 3000 messages per
month, principally for service person-
nel overseas. As one of the nation’s
top “traffic” operators, she uses Morse
almost exclusively. According to Mrs.
Burke, she “stays at about 30 words a
minute to maintain accuracy.”

Mae gives a lot of credit to her hus-
band Alfred, W3VR, who takes the re-
sponsibility for maintaining their $5000
worth of gear, in addition to cooking
breakfast and dinner so that she can
keep her early morning and late
afternoon schedules.

She received the Edison Award Cup
and 3500 check at the annual awards
banquet held in Washington, Feb. 28th.

Mrs. Burke has handled a total of
312,000 messages since 1949—some-
times reaching a total of 10,000 mes-
sages a month. Her longest stretch of
operating without missing a schedule
was 1825 days—{five years without tak-
ing a vacation or even a single day. off.

www.americanradiohistorv.com

The committee felt that such devotion
to duty, voluntary though it is, de-
served recognition on a national scale.

In addition to the major award, cita-
tion plaques were presented to James
P. Born, Jr., W4ZD of Atlanta, Ga.;
Julius M. J. Madey, K2KGJ of Clark,
N. J.; Harry L. Fendt, W2PFL of
Great Kills, N. Y.; George W. Bailey,
W2KH of New York, N. Y.; Sam E.
Baker, W3FIQ of West Springfield,
Pa.; C. Newton Kraus, W1BCR, War-
ren, R. I.; Martha Shirley, WPZWL,
Black Hawk, S. D.; and the “Opera-
tion Deepfreeze” committee of the Ra-
dio Amateurs of Greater Syracuse.

The 1956 Edison Award judges were:
Herbert Hoover, Jr., under secretary
of state; Commissioner Rosel H. Hyde
of the FCC; Chairman E. Roland Har-
riman of the American Red Cross; and
G. L. Dosland, president of the Ameri-
can Radio Relay League.

Fifty candidates representing twen-
ty-one different states were nominated
by friends and associates for efforts in
emergencies, educational work, Civil
Defense organization, and handling
messages to overseas servicemen.

The Edison Award is sponsored an-
nually by the General Electric Com-
pany. -

RADIO & TV NEWS
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GOING MOBILE?

- SEE WALTER ASHE FIRST!

NOVICES AND
TECHNICIANS

L

GONSET COMMUNICATOR.
Complete station (transmitter-
receiver}) for home or mobile
use. Avoilable for either 2 or
6 meters. NET........... $229.50

MORROW

MORROW MOBILE RECEIVER
MODEL MBR-.5. 80 thru 10 meters.

Dual conversion. 13 tubes. Less pow-
er supply and speaker. Net..$ 224.50

MORROW MOBILE TRANSMITTER

MODEL MB-560. 80 thru 10 meters.

VFO or xtal. 90W CW, 60W phone.
Less power supply. Net....... $214.50

CONVERTERS

MORROW 5BR-2, Net....... $74.95

GONSET MOBILE RECEIVER

MODEL G-66. 80 thru 10 meters plus
BC band. Dual conversion. 9 tubes.
Less P.S. and speaker. Net...$189.50
UNIVERSAL POWER SUPPLY. 6-12
VDC, 110 VAC, With spkr. Net $44.50

GONSET

GONSET MOBILE TRANSMITTER

MODEL G-77.80 thru 10 meters. VFO
or xtal. 50-60 watts input, pi-network.
With power supply. Net........ $279.50

ELMAC MOBILE RECEIVER
MODEL PMR-7. 160 thru 10 meters,
plus BC band. Dual conversion. 10
tubes. Less P.S. & spkr. Net $159.00
PSR-612 POWER SUPPLY. 6-12VDC
Netiueerereessosorernesssrnsenscsens $ 34.00

ELMAC_

ELMAC MOBILE TRANSMITTER
MODEL AF-67. 160 thru 10 meters.
VFO or xtal. 60 watts phone, CW, or
NBFM. Less P.S. Net......... $ 177.00

WRITE FOR FULL DETAILS ABOUT OUR TIME PAYMENT PLAN

WALTER ASHE RADIO COMPANY OUR 35TH YEAR 1

1125 Pine Street, St, Louis, Mo. 1
(O Rush "Surprise® Trade-1n Offer 0n My......ccevereeernnrnreeeeeeerammsnsssoseesesseererassssssssarsenns ]

All prices §. 0. b. St. Lovis o Phone CHestnut 1-1125

#@2 44 (show make and model of new equipment desired) RN-4-57 ]

[
[
[

RADIO CO. : O Send NEW 1957 Walter Ashe catalog. i
i -
[

1125 PINE ST. « ST. LOUIS 1, MO.

April, 1957 79
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the ALL NEW
BASELs//

aufo antenna

Yes, it's a HIT! A NEW ond
IMPROVED outomobile antenno
with more on the ball thon
onything you've ever hondled.
Positive grounding action! . .. na
wet-weather shorts! . . .
triple-chrome plating! . . .
designed by the some team thot
produces original equipment
antennos for Bendix, Emerson, DL
DuMont, G. E., Lear, Motorola,

FREE!

Eye-Catching
Point-of-Sale Display.

. Yours at No Extra Cost.

!

CONTRACT MANUFACTURERS
FOR 1001 APPLICATIONS

the
anfenna
specialists co.

12435 EUCLID AVE. @ CLEVELAND, OHIO
Dept. RT-4

America‘'s only complete line of
vehicular communication antennas.

o

Write For Complete Data and Prices.

NEAR
ME ALARM
RECEIVERS
{

Display of the home alarm during a recent test demonstration. Small plug-in units
at top or larger units shown below are connected to the electric clock and radio
shown at bottom. The units set off the alarm in the clock and turned on the radio.

New Home Warning
Device Tested

Civil Defense Administration
through electric power lines.

HE Federal Civil Defense Admin-

istration announced recently that a
new internal warning system that
could alert Americans at home and at
work in the event of an enemy attack
has been demonstrated and approved
generally by six midwestern electric
power companies at Kansas City, Mo.
This system, including the receiving
device which is called the National
Emergency Alarm Repeater (NEAR),
has been developed by Midwest Re-
search Institute of Kansas City under
a contract from F.C.D.A. If and when
it is perfected, NEAR could be used
to alert large segments of the popula-
tion, especially those beyond the range
of sirens, to an impending attack.

The alarm receiving device is a
small plastic-covered unit which can
be plugged into any 117-volt outlet.
Once installed, it would give out no
sound until civil defense or other
authorities gave the order to warn of
approaching attack. Then brief, con-
trolled 120-cps signals, sent over the
regular electric power network, would
trigger the alarm receiver. It would
then buzz loudly or ring an alarm to
warn the listener to turn on his radio
to receive official civil defense instruc-
tions. The device can be connected to
a radio or electric clock. It can also
contain a light which goes on when

www.americanradiohistorv.com

announces system triggered
May supplement Conelrad.

the signal is sounded, thus permitting
a deaf person to be warned.

The system has been tested satis-
factorily on power lines serving Mid-
west Research Institute without in
any way disturbing the normal power
transmission. When attached to a ra-
dio, the signal affects the speaker and
the alarm is sounded even if the set is
turned off. The warning device con-
tinues with loud volume until it is
turned off by a button on the rear of
the radio.

Results of the research indicate it is
feasible to use the device in a national
internal warning system. From a cen-
tral location, it is conceivable that
civil defense officials could alert a
state, a group of states, or the entire
nation simply by pushing a button.

It is not intended that NEAR will
replace existing public warning sys-
tems, such as Conelrad Emergency
radio broadcasts, sirens, horns, or
whistles. It will supplement these and
extend the coverage of a national civil
defense warning. The next steps in
developing NEAR will be to conduct
further laboratory tests and to draw
up arrangements to manufacture the
warning device. Then it is planned to
test the system in a medium-sized city
in order to determine its effective-
ness.

RADIO & TV NEWS
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ROHN

Give what the buyer
WANTS

-

HOT

DIPPED
GALVANIZED

UNEQUALLED
DESIGN!

LIFETIME
OF
DEPENDABLE
PERFORMANCE

These 3 BIG sales features are ROHN Ex-
clusives...features that have been proved
positively. Sell—recommend—install ROHN
...the world’s largest manufacturer of this
type of tower ...you have the BEST by far!

ROHN Manufacturing Co.

116 Limestone, Bellevue Peoria, lllinois Ph: 4-9156

MAIL THIS COUPON FOR FREE LITERATURE

Rohn Manufacturing Company
116 Limestone, Bellevue
Peoria, lllinois
Gentlemen: Please rush me complete details on
the full line of Rohn Towers and Accessories.

Firm

Name Title

Address

City _State. ___ B
April, 1957

“Magic

Triangle” *

81
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Distributor Has

Replacement
Modules

for Servicing 1957 Auto Radios

PAC is a group of interconnected capacitors and resistors, combined in
a single-insertion unit, Several popular 1957 model automobile and truck
radios employ this new concept in component packaging. When servicing
these auto radios, a complete PAC (Pre Assembled Circuit) module can

be quickly and easily replaced.

Your ERIE Distributor has PAC Replacement Modules in stock.
See him for complete information and prices.

ERIE ELECTRONICS DISTRIBUTOR DIVISION
ERIE RESISTOR CORPORATION

Foctories: ERIE, PA.

TRAIN QUICKLY! OLDEST, BEST
EQUIPPED SCHOOL of ITS KIND in U.S.

Veterans and Non-Veterans—Get practical training
in top opportunity flelds. Prepare now for a better job
and a real future. Advanced education or previous
experience not needed. Employment service to
graduates.

Enroll NOW—Pay Later
Finance Plan and Easy Payment Plan. Also Part
Time Employment help for students. Training in
Refrigeration and Electric Appliances can be included.

FREE BOOK Clip coupon for Big Free Illus-

trated Book. No obligation and
No Salesman Will Call. Act NOW.

B. W, Cooke, President A TECHNICAL TRADE

INSTITUTE OPERATED
® NOT FOR PROFIT
A Established 1899

§00 S. Paulina, Chicago

| B. W. COOKE, Pres,

| COYNE Electricai School

| 500 S. Paulina St., Chicago 12, I1l. Dept. 47-85H

| Send FREE BOOK and full details on:
[J TELEVISION-RADIO

] ELECTRICITY-ELECTRONICS

Main Offices: ERIE, PA,

. * LONDON, ENGLAND + TRENTON, ONTARIO

RAD-TEL |

ALWAYS BRAND NEW TUBES
OFFERS THESE PARTS

14 PHONO AMPLIFIER

3.-Tube—completely wired
ready to operate. 2 separate
controls, Volume and power,
tone control switch comes
tess output transformer and
speaker and tubes individ-
ually boxed with schematic.
Uses 12AT/AV6, 508B/CS,
35wW4 only.

$349

290 POWER
TRANSFORMER

Use in test equip., receivers,
amplifiers; also transmitters be«
cause of hi current capability.
117V, 60_cycle—540V CT at 228
ma—SV, 3-a, 6.3V, B.5A.

Lots) 5350 $3.95 ea.
ed.

of 3

No. 125 Philco
TV BOOSTER

Completely self-contained,
incl, 2-6J6 tubos—1 for high
channels, 1 for low chan-
nels and selenium rectifier.
Plastic cabinet. Single $10.95

Lots s
of 3 92?
RABBIT EAR ANTENNA
JFD zTAZT41. Same as famous
Rad-Tel’s Low. Low Special 5245 ea.
Price ... iiiiiiiiiiann
TERMS: 259p deposit must ac-
campany ail orders—balance €.0.D.
warehouse.

JFD. List price $7.95
= = —— —EXPORT INQUIRIES INVITED= ~— — —
All  shipments F.0.B. Irvington
TUBE €O.

ORDERS UNDER $5.00
—50¢ HANDLING
CHARGE
PLEASE: send full re-
mittance. Allow for
postage and save
C.0.D. charges. Un-
Other Tube used money refunded.

Not AfHil.
With Any

Mail Order Co. Subject to prior sale.

115 COIT ST, IRVINGTON I1, N. J.

www.americanradiohistorv.com

Hi-Fi Speaker System
| (Continued from page 55)

the fact that less harmonic distortion
is obtained, as can be seen in the
curves accompanying this article.

Obviously, one objectionable point
that should be brought up is that
there is a power loss due to this re-
sistance. At a mid-frequency point, it
would require an amplifier providing
twice as much power to achieve the
same effect if the resistor is used. This
is, again, another good argument for
higher power amplifiers.

According to Heath, this new speak-
er system can be used with any ampli-
fier rated from 7 watts up. However,
the amplifier must have good transient
stability and low distortion to be com-
pletely compatible with this unit.

Your editors actually built and “ear-
tested” one of these units. While it
would have been nice to be able to
take actual acoustical measurements,
including distortion, in a 'live living
room, this was not possible. This
would have taken some eight mikes
(or more) at various positions within
the room and then averaging out the
results. This is one very satisfactory
way of obtaining response character-
istics outside of an anechoic chamber.

The measurements actually shown
on page 55 were those supplied by the
manufacturer of the kit. They repre-
sent the total harmonic distortion at
various output powers as measured at
three specific low frequencies. The
curves represent averages obtained
from three different loudspeaker sys-
tems. Measurements were made by
using an amplifier with a high damp-
ing factor both with and without the
16-ohm series resistor.

One factor that was particularly no-
ticeable was that the acoustical re-
sponse certainly provided us with a
condition that could be described as
“presence”. It eliminated the hole-in-
the-wall effect and seemed to bring
the orchestra right intp the living
room. Obviously, the large cabinet and
multiple speaker system added real-
ism to the acoustical response. If size
were no deterrent, one could obtain
exceptional results with more speak-
ers and a larger cabinet.

We do not wish to imply that the
construction of this unit was simple
but if the builder follows the step-by-
step instructions no difficulties should
be encountered. Since the kit is mar-
keted unfinished, the builder will have
to be. capable of finishing the unit
himself or have it done commercially.
Your editors were quite pleased with
the mechanical design of the kit and
the way in which all joints fitted to-
gether. It was also found helpful to
use large clamps during glueing.

While originally the manufacturer
announced that the “Legato” speaker
system would be available in two dif-
ferent cabinet styles, the firm is actual-
ly marketing only the “contemporary”
version which sells for $325 in either
mahogany or birch. —30-

RADIO & TV NEWS
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the best color TV picture

the growth of color TV means an even greater demand for
CDR Rotors for pin-point 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.

—

S
- ) " |

tested and proven dependable

thousands and thousands of CDR Rotors have proven
fmﬂﬂml[‘ —. their dependability over years of unfailing performance
u“mm . in installations everywhere in the nation. Quality
. and engineering you know you can count on.

4 pre-sold to your customers

the greatest coverage and concentration of full minute
spot announcements on jeading TV stations is
working for YOU . . . pre-selling your customers.

5. the complete line

a mode! for every need . .. for every application.' COR Rotors
make it possibie for you to give your customer exactly
what is needed . . . the right CDR Rotor for the right job.

_ﬂ,

SOUTH PLAINFIELD. N. J. w CLEVELAND 13, OHIO
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| the NEW PRECISTOV

_CATHODE CONDUCTANCE TUBE TESTER

The Finest Instrument of its Type — and only $7950

THE ALL-NEW MODEL 640 gives you the ultimate degree of value in a
tube-checking instrument designed according to time-proyen emission-testing
principles, as have been recommended by tube manufacturers and RETMA.

THE ALL-NEW MODEL 640 gives you the highest degree of insurance
against obsolescence PLUS the utmost simplicity and speed of operation.

THE ALL-NEW MODEL 640 gives you all this, at such low price, without
the slightest sacrifice in the long established PRECISION standards of

workmanship, quality and reliability,

o Free-point 10-lever element selector system
for merit, leakage and short tests.

o Tests all modern TV, FM and AM tube types,
including series-string types, tuning eyes,
gas rectifiers, etc.

® Filament voltages from 3/4 to 117 volts
on 24-position rotary selector switch,

® Dual short-check sensitivity.

o Individua! tests for each section of multl-
section tubes and ballast tuhes.

o Built-in pin straighteners for 7 & 9-pin tubes.

o Extra-large, 54", rugged PACE meter,
+2% accuracy.

® High-speed, 3-window roll chart with time-
saving PRECISION *Tube Finder feature.”

Model 640: with etched, satin-brushed alu-
minum panel. Leatherette-covered, solidly con-
structed carrying case with tool compartment
and hinged, removable cover. Case dimensions:
18 x 10%2 x 6¥%s inches. Shipping Wt. 16 Ibs.

Code: Baker........commmmmmm NEL Price $79.50
ALSO AVAILABLE —Mode! PTA Picture Tube
Adapter Cable.....ocomee Net Price $7.75

the NeW PRECISTON

TUBE AND TRANSISTOR TESTER

with Picture Tube Beam Current Test

MODEL

® The only moderately priced instrument which gives you comprehensive Icso, gain, leakage,
etc. tests of all RF, audio, power and tetrode transistors.

® Also_incorporates all tube testing features of the new Model 640 described above, plus
special circuitry for beam-current testing all popular picture tubes. (Requires accessory PTA

picture tube cable adapter).

MODEL 660: same styling, case dimenslons and weight as Model 640 described above.

Code: Baron.

Net Price $99.50

vy
e )
Mergy of prec®

See these new instruments ot all leading electronic parts distributors.

EXPORT: 450 BROADWAY, NEW YORK 13, NEW YORK © CANADAt ATLAS RAOIO COAP., LTD., 50 WINGOLO AVENUE, TORONTO, ONTARIO

www.americanradiohistorv.com
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«osOur 25th year of progress in Radio, Telcvision and Industrial Electronics

PRECISTON apparatus Company, Inc.

o 70-31 84th Street, Glendale 27, L. I, N, Y,

Adjustable Filter
(Continued from page 63)

10-meter bands, however, the variable
trimmers will aid materially in making
close adjustments.

As mentioned, the half-wave filter
has been used primarily as a means of
suppressing harmonic radiation which
would interfere with television recep-
tion. However, since the unit, at the
fundamental frequency, is a lumped-
constant half-wave transmission line, it
may be used in any application where
a standard half-wave transmission line
may be required.

Fig. 4 shows the half-wave filter be-
ing used to match an unbalanced co-
axial transmission line to a balanced
load such as a folded dipole antenna.
The impedance transformation is ap-
proximately 4:1 ratio, the same value
as obtained with a standard half-wave
“balun” in the same electrical position.
This particular application is not so
important on the higher frequency
bands but on the low-frequency bands,
80 meters for example, the lumped-
constant line would be much less ex-
pensive and less cumbersome than a
half-wave line made from coaxial cable
or open wire.

Although the author has never used
the circuit in this application, the ‘fil-
ter” should offer some intriguing possi-
bilities as a phasing line between two
antennas or between elements in an
antenna array. The half-wave line cur-
rents at the two terminals of the line,
at any given instant, are at 180 degree
phase relationship with each other.
When the two variable capacitors are
adjusted above or below resonance the
electrical length of the line is effec-
tively lengthened or shortened. The
phase relationship of the currents at
each end of the line will vary with
respect to each other, leading or lag-
ging, as the case may be, depending
upon the resonant frequency of the
tuned circuits. It might be possible to
use two variable capacitors in each
tuned circuit so that one could be ad-
justed to resonance below the operat-
ing frequency and the other adjusted
to resonance above the operating fre-
quency with selection of either capaci-
tor by means of a relay controlled from
the operating position. A beam of this
type could be made bi-directional or
uni-directional at will by merely de-
pressing a push-button or throwing a
switch. The gain and front-to-back
ratio could be adjusted by means of a
screwdriver.

Fig. 4. Lumped constant half-wave line as
unbalanced-to-balanced matching device.

BALANCED LOLAD

COAXIAL LINE T T2
TO TRANSMITTER Ll L2

Ci CIA C3 C2a .CZ
=4
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Within the Industry
(Continued from page 30)

KRAPFEL has been appointed product
sales manager of electronic components
of Sylvania Blectric Products Inc. . . .
WILLIAM H. GRAHAM has been elected
vice-president of the Magnavox Com-
pany of Tennessee, and the Jefferson
City Cabinet Corporation. Both of these
companies are wholly owned subsidi-
aries of Magnavox . . . EDWARD A. ALT-
SHULER has been appointed manager
of merchandising and market research
for American Electronics, Inc. ’
MAURICE R. EASTIN has been appointed
general sales menager of Brush Elec-
tronics Co., a division of Clevite Cor-
poration . . . CYRUS WOOD has been
elected assistant treasurer of Raytheon
Manufacturing Company, and JOSEPH
P. ROVETO has been appointed manager
of semiconductor diode sales for the
firm’s receiving and cathode-ray tube
operations . . . Pentron Corporation
has appointed PAUL LEOPOLD assistant
sales manager . . . WALTER GOOD-
MAN, manager of Jerrold-New York,
Inc., a sales and engineering subsidiary
of the Jerrold Electronics Corporation,
has been appointed sales manager of
the company’s products line division

. MICHAEL F. TUPICA has been pro-
moted to manager of the Wirecom Di-
vision of Cook Electric Company . . .
G. A. GODWIN, and EDWARD L. NUNG
were elected vice-presidents of P. R.
Mallory & Co., Inc. . . . DR. JOHN K.
HILLIARD has been appointed director
of advanced engineering of Altec Lan-
sing Corp. . . . The Hallicrafters Com-~
pany has announced the appointments
of EDWARD BISHOP as controller, and
JOHN R. HALLIGAN as assistant treas-
urer . . . JOHN JIPP of Ampex Corpo-
ration has been appointed manager of
the firm’s intrumentation division . . .
HOFFMAN S. BEAGLE has been elected
president of Electrical Testing Labora-
tories, Inc. . . . Raytheon Manufactur-
ing Company has named JULIUS DORF-
MAN manager of special tube sales for
the receiving and cathode-ray tube
operations . . . JOHN E. NOSKEY has
been elected vice-president in charge
of manufacturing of Utah Radio Prod-
ucts Corp. . . . The appointment of
EDWIN P. BERLIN as advertising and
sales promotion manager has been an-
nounced by General Transistor Corp.
... ALFRED H. GREBE has been ap-
pointed chief research and development
engineer for Filtors, Inc.

Bl * &*

ROLF GRUENSTEIN has joined the audio
and Recordata divisions of American
Electronics, Inc., as N—
production manager. -

Formerly chief ?‘4

manufacturing en- J
gineer for Ampex = &
Corporation, Mr.
Gruenstein will now { _
be responsible for
the production of all
tape recorders and
Recordata equipment, the introduction
of new processes and techniques to in-

April, 1957

crease manufacturing efficiency, and
for the development of new material
and equipment for use in the produc-
tion of “Concertone” and “American”
tape recorders.

The company also manufactures the
“Berlant” tape recorder.
*® * *

BRENTON T. MORSE has been elected
vice-president and treasurer of Kry-
lon, Inc.

Mr. Morse was
formerly controller
and assistant treas-
urer of Botany
Mills, and Gera
Mills. He was also ;
connected with Has- V. -3
kins & Sells, nation- | g
ally known certified *
public accountants, for many years. He
is a certified public accountant, and a
member of the American Institute of
Accountants.

The company manufactures spray
enamels and clear acrylic plastic spray
in aerosol containers.

& * £
NATIONAL ELECTRONICS CONFERENCE
has established a $2500 fellowship for
graduate study in electronices.

The fellowship provides for one
year’s work at the master of science
or doctor of philosophy level at any of
eight colleges and universities partici-
pating in the conference.

These include Illinois Institute of
Technology, Northwestern University,
and University of Illinois as sponsors,
and Michigan State, Purdue, Michigan,
Notre Dame, and Wisconsin as co-
operating institutions.

The sponsoring group also includes
the AIEE, and IRE, with the RETMA,
and SMPTE as participating members
of the program.

*®

* £

JOHN K. McDONOUGH has been pro-
moted to vice-president and general
sales manager of
General Instrument
Corporation.

Mr. McDonough,
who will be in over-
all charge of sales
and marketing for
the company’s prod-
ucts in the United
States and Canada, ’
had been in charge of eastern sales.

Prior to joining the organization in
1955, he was general manager of Syl-
vania Electric Products’ radio and
television division. His experience of
more than 15 years in the radio and
television industry has encompassed all
phases of manufacturing, engineering,
and purchasing, as well as sales.

ORLANDO HAMFEST

HE Orlando Amateur Radio Club’s an-

nual hamfest will be held April 28th
at Rock Springs, near Orlando, Fla.
Registration fee, including dinner and
prizes is $2.00 in advance, with children
under 12 admitted for $1.00. Closing
date for advance registrations is April
15th.

Send reservations to the club at P.O.
Box 2067, Orlando, Florida.
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BUILD THE BEST—

knight-
kits

X
knight=kits

X
knight-kits

EASY TERMS AVAILABLE

knight-kit HI-FI VALUE
SENSATIONAL HI-FI FM TUNER KIT

Model Y-751

3775

The best-looking, best-performing tuner
kit your money can buy. Covers 88 to
108 mc; features AFC (with special dis-
abling circuit); pre-adjusted RF coils;
pre-aligned IF’s; cascode broad-band
RF amplifier; drift-compensated oscilla-
tor; illuminated lucite pointer. Sensi-
tivity is 10 microvolts for 20 db of
quieting across entire band. Ideal for use
with Knight-Kit 20-Watt Amplifier or
any amplifier with phono-tuner switch.
13 x 8 x 4”. Complete, ready for easy
assembly. Shpg. wt., 12 lbs. $Q775
Model Y-751. Net, F.O.B, Chicago 37

See our Supplement No. 165 for additional
knight=kit Hi-fi valves

Y Deluxe custom hi-fi styling
e AFC and Flywheel tuning
yr Printed circuit—easy wiring

SUPPLEMENT
featuring knight=-kits
Send for our FREE Supples
ment No. 165 featuring 45
_great Knight-Kits, including
Test Instruments, Hi-Fi,
Hobbyist and Amateur kits.
Write for your copy today.

ALLIED RADIO
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MODEL O-11

HEATHKIT ETCHED CIRCUIT, PUSH-PULL

85" Oscilloscope Kit
COLOR TV

The previous Heathkit oscilloscope (Model O-10) which
was already a most remarkable instrument, has been im-
proved even further with the release of the Heathkit
Model O-11. It incorporates all the outstanding features
of the preceding model, plus improved vertical linearity,
better sync stability, especially at low frequencies, and
much-improved over-all stability of operation, including
less vertical bounce with changes in level. These improve-
ments in the Model O-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 1l-tube circuit
features a SUP1 cathode-ray tube. Sync circuit functions
effectively from 20 CPS to better than 500 kc in five steps.
Modern 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 throughout — 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!

00 000 O90OP20 0000000060000 000

' FEWER DOLLARS BRING MORE REAL
QUALITY.
® Factory-to-you sales eliminate extra profit margin.

® “Build-it-yourself'' eliminates labor charge.
® Heath purchasing power cuts component costs.

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.

[ Re|search and development efforts concentrated on kits
only.

® All kits guaranteed to meet advertised specifications.

4. EVERY KIT BACKED BY WORLD-WIDE
REPUTATION.
® The world's largest manufacturer of electronic equip-
ment in kit form.
® Producer of more than a million electronic kits for the
home workshop and industry.

5 EASY TIME-PAYMENT PLAN TO FIT YOUR
BUDGET.

RADIO & TV NEWS
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neu!, HEATHKIT ETCHED CIRCUIT

5" Oscilloscope Kit

pecial interest is ; i *

GREATEST SELECTION .

Whether Your particular 5

ham-radio, high

. Brand new model with improved performance
specifications.

Full 5" scope for service work at a remarkably
low price.

sk
sk Attractively styled front panel in charcoal gray with
sharp white lettering.

sk

Easy to build from step-by-step instructions and large
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,
orne volt peak-to-peak reference voltage, 3-position step-attenuated input, adjustable
spot-shape control, and many other “extras” not expected at this price level. A
calibrated grid screen is also provided for the face of the CRT, allowing more
precise observation of wave shapes displayed. The new Model OM-2 is designed MODEL OM-2
for general application wherever a reliable instrument with good response charac- )
$4 2_50 .
. Shpg. Wt.
21 Lbs.

teristics may be required. Complete step-by-step instructions and large pictorial
diagrams assure easy assembly.
0000000000000000000000000000000000000000000000000000COCGOROGES

HEATHKIT LOW CAPACITY PROBE KIT

Oscilloscope investigation of high frequency, high im-
pedance, or broad bandwidth circuits encountered in
television requires the use of a low-capacity probe to
prevent loss of gain, circuit loading, or waveform dis-
tortion. The Heathkit low-capacity probe may be used
with your oscilloscope to 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 kc. Sync output provided to control and

stabilize scope sweep. Will function at signal levels as MODEL §-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 53 50 plications in the laboratory and service shop. It $2'95
impedance match. Also, the ratio of . employs an_entirely new circuit, and yet is priced J

attenuation can be varied. Shpg. Wt. 1 Lb.

lower than its predecessor. Shpg. Wt. 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
work, as a signal tracer, and for deter- NO. 337-C
mining relative gain. Applied voltzgs

limits are 30 volts (RMS) and 500 $35.°
volts DC. It uses an etched circuit shpg. wt. 1 tb.
board to simplify assembly.

April, 1957

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. OQutput 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-
peak output of VC-3 on an oscilloscope. Will also
double as a square wave generator at 1000 cycles for s 50
determining gain, fre?uenc response, or phase- Iz °
shift characteristics of audio amplifiers. Equally Sheg. Wt. 4 Lbs
v}allluablc in the laboratory or in radio and TV service . .
shops.

MODEL VC-3

www.americanradiohistorv.com
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HEATHKIT ETCHED CIRCUIT
VACUUM TUBE

K Easy to build — a pleasure 1o use.
* 1% precision resistors employed for high accuracy.

* Etched circuit board cuts assembly time in half.

Voltmeter Kit

The fact that this instrument is the world’s largest-selling
VTVM says a great deal about its accuracy, reliability,
and overall quality. The V-7A is equally popular in the
laboratory or service shop, and represents an unbelievable
test equipment bargain, without a corresponding sacrifice
in quality. Its appearance reflects the performance of
which it is capable. A large 4%2” panel meter is used for
indication, with clear, sharp calibrations for all ranges.
Front 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 performance.
This multi-function VITVM 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, there 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 VITVM 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.

HEATHKIT Etched Circuit

RF PROBE KIT

This RF probe extends the frequency
response of any !l-megohm VIVM
so that it will measure RF up to 250
megacycles within + 10%. Employs
printed circuits for increased stability
and ease of assem-

bly. Ideal for ex No. 309-C
tending service an:
laboratory appli- $35.°

cations of your
Heathkit VIVM. Shpg. wt. 1 Lb.

ETCHED CIRCUIT
PEAK-TO-PEAK PROBE KIT

Use this peak-to-peak probe with
vour 11-megohm VTVM to measure
peak-to-peak voltages directly on
the DC scales of the instrument.
Will measure p-to-p voltages in the
frequency range of 5 k¢ to 5§ mc.
Employs etched circuit boards for
increased circuit stability and sim-
plified construction. Extend the use-
fulness of your

VIVM. NOTE: NO. 338-C

Not required
for the Healhkilssso Shpa. wi.
V-7A VTVYM. ® 2 ibs

HEATHKIT 30,000 VOLT DC
HIGH VOLTAGE PROBE KIT

This probe provides a multiplication factor of 100 on the DC ranges of the
Heathkit {1-megcohm VTVM. Precision multiplier resistor mounted inside

the two-color plastic probe body. Plenty of insulation No. 336

for completely safe operation, even at highest TV poten- 4

tials. Designed especially for TV service work. S 4 50
L]

K Shpg. Wt. 2 Lbs.

HEATH COMPANY

A Subsidiary of Daystrom, Inc.
BENTON HARBOR 1S5, MICH.

HEATHKIT 20,000 OHMS/VOLT VOM KIT
Sensitivity of this instrument is 20,000 ohms-per-volt DC and 5,000 ohms-per-volt AC. Measuring
ranges are 0-1.5, 5, 50. 150, 500, 1500, and 5000 volts for both AC and DC. Also'measures current
in the ranges of 0-150 microamlperes, 15 ma, 150 ma, 500 ma, and 15 a. Resistance ranges provide
-multipliers of X1, X100, and Xi10,000, resulting in center scale readings of 15, 15,000, and 150,000
ohms. DB ranges cover from - 10 db to +65 db. Housed in attractive black bakelite case with
plastic carrying handle, this fine instrument provides a total of 25 meter ranges
on its two-color scale. It employs a sensitive 50 microampere, 414" meter and
features all 19 precision multiplier resistors. Requires no external power, and is,
therefore, valuable in portable applications where no AC power is available.

MODEL MM-1

$29°°

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 are 0-3000 (30 ohm center scale)
and 0-300,000 ohms (3,000 ohms center scale). Uses a 400
microampere meter for sensitivity of 1000 ohms-per-volt. A
very popular test device for the home experimeter, electricians,
and appliance repairmen, and for use as an “extra” instru-
ment in the service shop. Its small size and rugged construction
make it perfect for any portable application. MODEL M-1
Easily slips into your tool box, glove com-

partment, coat pocket, or desk drawer. Top $I4 50
quality, precision components employed e
throughout. Shpg. Wt. 3 Lbs.

RADIO & TY NEWS
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HEATHKIT NEW AUDIO VACUUM TUBE

CONTROLLED qu ' '
Allry , ., 3
icnig s pecton v Voltmeter Kit

ming off of oyr 5 Pection of mq.

- e
n production fine assures
yourself'

You of the finest “*build-jt-

sk Brand new circuit for extended frequency response
and added stability.

sk Ten accurate ranges from 0-.01 to 0-300 volts.

sk Modern, functional panel styling. “On-off’ switch
at both extreme ends of range switch.

This brand new AC vacuum tube voltmeter emphasizes stability, broad frequency re-
sponse, and sensitivity. It is designed especially for audio measurements, and low-level AC
measurements in power supply filters, etc. Employs a cascode amplifier circuit with
cathode-follower isolation between the input and the amplifier, and between the output
stage and the preceeding stages. An extremely stable circuit with high input impedance
(1 megohm at 1000 CPS). Response of the AV-3 is essentially flat from 10 CPS to 200
ke, and is usable for tests even beyond these frequency limits. Increased damping in the
meter circuit stabilizes the meter for low frequency tests. Nylon insulating bushings at
the input terminals reduce leakage, and permit the use of the 5-way Heath binding post.

The extremely wide voltage range covered by the AV-3 makes it especially valuable not
only in high-fidelity and service work, but also in experimental laboratories. AC (RMS)
voltage ranges are 0-01, .03, .1, .3, 1, 3, 10, 30, 100, and 300 V. Decibel ranges cover
—52 DB to +52 DB. An entirely new circuit as compared to the previous model. Em-
ploys 1% precision multiplier resistors for maximum accuracy. Handles AC measure-
ments from a low value of one millivolt to a maximum of 300 volts.

- MODEL AV-3

29

Shpg. Wi,
5 Lbs,

HEATHKIT AUDIO WATTMETER KIT

This instrument measures audio power directly at 4, 8, 16, or
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 o 430 DB. Large
414" 200 microampere meter and precision
multiplier resistors insure accuracy. Frequen-
cy responseis = 1 DB from 10 CPS to 250 kc.
Functions from AC power line. Use in the
audio laboratory or in home workshop.

MODEL AW-1

$29°°

Shpg. Wt. 6 Lbs.

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. 1% 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

$495°

Shpg. Wt. 13 Lbs.

April, 1957

HEATHKIT AUDIO ANALYZER KIT

This multi-function instrument combines an AC VTVM, an
audio wattmeter, and an intermodulation analyzer into one
case, with combined input and output terminals and built-in
high and low frequency oscillators. The VTVM ranges 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
MW, 1.5 W, 15 W, 150 W. IM scales are 1%,
39, 10%, 30%, and 100%. Provides in-
ternal load resistors of 4, 8, 16, or 600 ohms.
A valuable instrument for the engineer or
serious audiophile.

MODEL AA-}

5499

Shpg. Wt. 13 Lbs.

HEATHKIT AUDIO OSCILLATOR KIT

Producing both sine waves and square waves, the Model AO-1
covers a frequency range of 20 to 20,000 CPS in three ranges.
An extra feature is thermistor regulation of output for flat
response through the entire frequency range. AF output is pro-
vided at low impedance, and with low dis-
tortion. Produces good sine waves, and good,
clean square waves with a rise time of only
two micro-seconds for checking square wave
response of audio amplifiers, etc. Designed
especially for the serviceman and high-

MODEL AO-1

$24°°

" fidelity enthusiast. A real dollar value in test Shpg. Wt. 10 Lbs.

equipment.
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HEATHKIT

* Less than 0.1% distortion — ideal for hi fi work.

* Large 4%4” meter indicates outpui.

) * ‘Step-type tuning for maximum convenience.

HEATHKIT RESISTANCE
SUBSTITUTION BOX KIT

The RS-1 contains 36 109, 1-watt re-
sistors ranging from 15 ohms to 10
megohms in standard RETMA val-
ues, All values are switch-selected for
use in determining desirable resist-

ance values in’
experimentalcir- MODEL RS-1

cuits. Many

applications in $ 5 s.o
radio and TV

service work. Shpg. Wi, 2 Lbs.

HEATHKIT DECADE
CONDENSER KIT

Precision, 19, silver-mica capac-
itors are employed in the Mode!
DC-1 in 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 steps.
Extremely valuable in all types of

design and de-
velopment MODEL DC-1

work. Switch-

es are ceramic $I6 50

wafer types. ®
Shpg. Wt.- 3 Lbs.

HEATHKIT CONDENSER
SUBSTITUTION BOX KIT

This kit contains {8 RETMA stand-
ard condenser values that can be
selected by a rotary switch. Values
range from 0.00001 mfd to 0.22 mfd.
All capacitors rated at 400 volts

or higher. Ca-
pacitors are  MODEL CS-)

either silver-

mica, or plastic 5550

molded. o
Shpg. W1. 2 Lbs.

HEATHKIT DECADE RESISTANCE KiT

The Model DR-1 incorporates twenty 19, precision resistors arranged around
five rugged switches so that various combinations of switch positions will

provide a total range of 1 ohm to 99,999 ohms in I-

ohm steps. Switches are labeled **units,” “tens,” *'hun- MODEL DR-1
dreds,” “thousands,” and “ten thousands.”™ Use it for s 50
ohm-meter calibration io bridge circuits as test values Iq 2

in multiplier circuits, etc.

——

Shpg. Wt. 4 Lbs.

HEATH COMPANY

A Subsidiary of Daystrom, Inc.
BENTON HARBOR 1S, 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. Qutput is indicated on a large 4% ” 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. Qutput and frequency indi-
cators accurate 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 cps to 1 mc in five ranges. Output is 600 ohms, and
overall distortion will be less than .4 of 1% from 100 cps 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 kc. A five- FOTEL A3
step attenuator provides control of the out- $29 50
put. Precision resistors are employed in the O
frequency determining network. Shpg. Wi. 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 workinthelaboratory, thehome work- $3 5 50
shop, or the ham shack. Large 414" panel C
meter indicates output voltage or current. Shpg. Wt. 17 Lbs.
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Fere 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 kc to 110 me 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 50%. Provision
for external modulation has been made. RF output available up
to 100,000 microvolts. Output controlled by a fixed step and a
variable attenuator. Output impedance is 50 ohms. Panel meter
reads RF output or percentage of modulation. MODEL 1G-1
Incorporates voltage regulated B+ supply, -
double shielding of oscillator circuits, copper 54895
plated chassis, and other “extras.” s
Shpg. wt. 16 Lbs.

HEATHKIT
Signal
Generator Kit

sk No calibration required with pre-aligned coils.
* Modulated or unmodulated RF output.

* 110 mc to 220 mc frequency coverage.

MODEL
SG-8
s so Shpg. Wt
S 8 Lbs,

HEATHKIT TV ALIGNMENT GENERATOR KIT

This improved sweep generator model provides essential stability
and flexibility for work on FM, monochrome TV, or color TV
sets. Covers 3.6 mc to 220 mc in four bands. Provides usable out-
put even on harmonics. Sweep deviation from 0-42 mc, depend-
ing on base frequency. All-electronic sweep circuit eliminates
unwieldy mechanical arrangements. Includes built-in crystal
marker generator providing output at 4.5 mc

and multiples thereof, and variable marker
covering 19 to 60 mc on fundamentals and from
57 to 180 mc on harmonics. Effective two-
way blanking.

MODEL TS-4A

54959

Shpg. Wt. 16 Lbs.

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 13,
the LP-2 will produce § to 6 vertical bars and 4 to 5 horizontal
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  MOpDEL LP-2
ratio, and focus. Power supply is regulated for

added stability. Essential in the up-to-date TV 5225.0
IR Shpg. Wi, 7 Lbs.

April, 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. Features its own
self-contained power supply, transformer operated to furnish
normal test 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, MODEL CC-1
Special “‘shadowgraph™ test permits projection 522 50
of light spot on screen. Also gives relative check .

of picture tube screen coating. Shpg. Wt. 10 Lbs.

www.americanradiohistorv.com
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r | : 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 412"
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 switches control each tube element.
Close tolerance resistors employed in critical 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-
tractive counter style cabinet, and portable cabinet is
available separately. At this price, even the part-time
serviceman can afford his own tube checker for maxi-
mum efficiency in service work.

* Attractive counter-style cabinet.
HEATHKIT TV PICTURE TUBE

* Wiring-harness simplifies assembly. TEST ADAPTER
v ¥ - P e Designed especially for use with the Model
Lm;ge 442" meter with two-color good-bad TC-2 tube checker. Use it to test TV picture MODEL 355
Seaie. tubes for emission, shorts, etc. Consists of $A50
\ 12-pin TV tube socket, 4 ft. cable, octal 4 @
4 * Separate tube element switches prevent obsol- connector, and necessary technical data. Sl Wi
escence. Not a kit. T

HEATHKIT PORTABLE HEATHKIT VISUAL-AURAL SIGNAL TRACER KIT

TUBE CHECKER KIT Although designed primarily for radio receiver work, this
N ¢ : 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-
electrically, with the Model TC-2. How- modulator probe, and a low-gain channel with audio probe.
ever, it is housed 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 sgea]ger and electron beam eye tube for in-
etachable, dnd thesBardwire is brass® TC-ZP 4 dication. Also features built-in wattmeter =~ MODEL T-3

. i . d a noise locater circuit. Provision for
plated. This rugged unit is ideal for home § 50 shpg. Wi, andg2 S 50
i vATE calls oF 471 DostSibleanpTioativn; 34 e 151bs. patching speaker and/or output transformer 23 .

into external set. Shpg. Wt. 9 Lbs.

HEATHKIT
DIRECT READING
CAPACITY METER KIT

Operation of 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 414" meter cali-
brated in mmf and mfd.

Ranges are 0 to 100 mmf, 1,000 {nfr!f, 0.91 HEATHKIT CONDENSER CHECKER KIT

mfdt and 0.1 .mfd full scale. Precision cali- | onE cmll The Modet C-3 consists of an AC powered bridge for both
brating capacitors supplied. Not suscept|l?le capacitive and resistive measurements. Bridge balance is in-
to hand capacity effects. Residual capacity 529 5‘0 dicated on electron beam eye tube, and capacity or resistance
less than I mmf. Especially valuable in pro- i) va]ue.is .indicated on front panel calibrations. Measures
duction line checking, or in quality control. 7 ibs capacity in four ranges from .00001 mfd to .005 mfd, .001

mfd to .5 mfd, .1 mfd to 50 mfd, and 20 mfd to 1000 mfd.
) Measures resistance in two ranges, from 100 ohms to 50,000
ohms, and from 10,000 ohms to 5 megohms. Selection of
HEATH COMPANY five different polarizing voltages for check-
e ing capacitors, from 25 volts DC to 450 MODEL C-3
A Subsidiary of Daystrom, Inc. volts DC. Checks paper, mica, ceramic, $1050
BENTON HARBOR 1S5, MICH. and electrolytic capacitors. Indicates power 19 [)
- factor of electrolytic condensers. Shpg. Wt. 7 bs,
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HEATHKIT
Impedance
Bridge Kit

sk %% precision resistors and silver-mica

ress, ' copactior
M the undjs .
puted :
ssum. e * Battery-type tubes, no warm-up required.
lsfundlng advanced

engineering prog
leader i the elec
pletely modern equ;
design fecfures,

* Built-in phase shift generator and
amplifier.

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: resistance, *+3T;
capacitance +3%; inductance, +10%; dissipation factor, +20%; storage
factor, =20%. Employs a Wheatstone bridge, a Capacity Comparison bridge, MODEL
a Maxwell bridge, and a Hay bridge. Special two-section CRL dial provides IB-2

maximum convenience in operation. Use the Model IB-2 for determining
values of unmarked components, checking production or design samples, etc.

A real professional instrument.

s so Shpg. Wt.
'Y 12 lb.f.

HEATHKIT “Q‘ METER KIT

The Q Meter permits measurement of inductance from 1 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 mc. Large 414" panel-
mounted meter is features. Very handy for checking peaking
coils, chokes, etc. Use to determine values of

unknown condensers, both variable and fixed. MODEL GM-1
Compile data for coil winding purposes, or 54450
measure RF resistance. Distributed capacity, L4
and Q of coils. . Shpg. Wt. 14 Lbs.

HEATHKIT ISOLATION TRANSFORMER KIT

This device isolates equipment under test from the power line.
It is rated at 100 volt-amperes continously, or 200 volt-amperes
intermittently. AC-DC sets 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 power line and
a questionable receiver, or a new piece of equipment. Protects
main fuses. Features voltage control, allowing
control of the output from 90 volts to 130 volts.
Panel meter monitors output voltage. A very
handy device at an extremely low price.

MODEL IT-1

$16°°

Shpg. Wt. 9 Lbs.

HEATHKIT 6-12 VOLT BATTERY ELIMINATOR KIT

This completely modern battery eliminator will supply DC out-
put in two ranges for both 6-volt and 12-volt automobile radios.
The output is variable for each range, so that operating voltage
can be raised or lowered to determine how the receiver functions
under adverse conditions. Range is 0-8 volts DC or 0-16 volts
DC. Will supply up to 15 amperes on the 6-volt range, or up to 7
amperes on the 12-volt range. Two 10,000 microfarad output
filter capacitors insure smooth DC output. Two

separate panel meters indicate output voltage MODEL BE-4
or output current. Makes it possible to test $3'|5°
automobile radios inside at the workbench. =

Will also double as a battery charger. Shpg. Wt. 17 Lbs.

April, 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 operation, of both interrupter and self-rectifier types of 6-volt
vibrators. The model VT-1 is designed to operate from any bat-
tery eliminator capable of delivering continuously variable out-
put from 4 to 6 volts DC at 4 amperes or more. [t is an ideal
companion unit for the Heathkit Model BE-4 MODEL VT-1
battery eliminator. The construction book for °
the VT-! contains vibrator test chart for popu- s'l 4 50
lar 6-volt vibrator types. A real time saver! .
Shpg. Wt. 6 Lbs.
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HEATHKIT DX-100 PHONE AND CW |

189*

Shipped motor freight unless
otherwise specified.

$50.00 deposit required

on c.o.d. orders.

MODEL
DX-100

Shpg. Wh.
107 Lbs.

Phone or CW on 160, 80, 40, 20, 15, 11 and 10
meters.

Built-in VFQ, modulator, and power suppties.

High quality components uised throughout for re-
liable performance.

sk Features 5-point TVI suppression.
. '

Transmitter Kit

The Heathkit DX-100 transmitter is in a class by itself in
that if offers features far beyond those normally received
at this price level. It takes very little listening on the bands
to discover how many of these 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.

924

£

HEATHKIT COMMUNICATIONS TYPE

ALL BAND RECEIVER KIT
This receiver covers 550 kc to 30 me in four bands, and is ideal
for the short-wave listener or beginning amateur. It provides

- good sensitivity and selectivity, combined with good image re-

jection. Amateur bands clearly marked om illuminated dial
scale. Employs transformer type power supply—electrical
bandspread—antenna trimmer—separate RF and AF gain
controls—noise limiter—headphone jack—  MODEL AR-3
and automatic gain control. Has built-in 32995
BFO for CW reception. .
CABINET: Fabric covered cabinet with alumi- m&'};u,gg‘g";iw
num panel as shown. Part 91-15A. Shipping PlcisCobibarls «
weight 5 Lbs. $4.95 Shpg. Wi. 12 tbs.

EASY ON THE BUDGET!

You can buy Heathkits on an easy time-payment plan
that provides a full year to pay. Write for complete
details and special order blank.

HEATH COMPANY

A Subsidiary of Daystrom, Inc.
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 VDC 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

$19°°

Shpg. Wi. 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
cntire}jy 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 6CL6 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 crystal 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 located
for your convenience. If you appreciate a
good signal on the CW bands, this is the
transmitter for you!

MODEL DX-20

53595

Shpg. Wt. 18 lbs.
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The DX-35 features a 6146 final amplifier to provide 65 watts plate power input
on CW, with controlled carrier modulation peaks up to 50 watts on phone. In addi-
tion, it is a most attractive transmitter. Modulator and power supplies are built-in,
and the rig covers 80, 40, 20, 15, 11, and 10 meters with a single band-change
switch. Pi network output coupling provided for matching various antenna im-
pedances. A 12BY7 buffer stage provided ahead of the 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.

LY

Front panel controls marked *off —CW—stand-by—phone”,

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 mc. 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-  MODEL AM-1
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. Shpg. Wi. 2 Lbs.

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

HEATHKIT PHONE AND CW
Transmitter Kit

sk 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

ss 95 Shpg. Wt.
[ ]

24 Lbs.

HEATHKIT “Q‘ MULTIPLIER KIT

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 _
crowded bands. Provides an effective Q of LSt el
approximately 4,000 for sharp “peak” or 5995
“null”. Tunes to any signal within the IF *

bandpass of the recciver, without changing g5, wr. 3 ths.
main receiver tuning dial.

HEATHKIT ANTENNA COUPLER KIT

This device is designed to match the Model AT-1 transmitter to
@ 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

$145°

components throughout—simple to build..
Eliminates waste of valuable communications

power due to improper matching. A *“natu- Shpg. Wt. 4 Lbs.
ral” for all AT-1 transmitter owners.

April, 1957

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 mc to 250
mc 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  poOpEL GD-1B
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. Wt. 4 Lbs.

www.americanradiohistorv.com
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HEATHKIT BROADCAST BAND

MODEL BR-2
{Less Cabinet)
Shpg. Wt. 10 Lbs.

INCLUDING NEW
EXCISE TAX#

ATTENTION BEGINNERS ...

This kit is an ideal “first project” if you have never built
a Heathkit before. A good chance to “learn by doing.”

sk Miniature tubes and high- % 5Va-inch PM speaker.

gain IF transformet. sk Provision for phono jack.

sk Rod-type built-in antenna.
Good sensitivity and se-
lectivity.

sk Transformer - operated
power supply.

HEATHKIT PROFESSIONAL RADIATION COUNTER KIT

This sensitive and reliable instrument has already found ex-
tensive application in prospecting, and also in medical and
industrjal laboratories. It offers outstanding performance at a
reasonable price. Front-panel meter indicates radiation level,
and oral indication produced by panel-mounted speaker.
Meter ranges are 0-100, 600, 6,000 and 60,000 counts per
minute, and 0—.02, .1, 1 and 10 milliroent-

gens per hour. The probe, with expansion MODEL RC-1
cord, employs type 6306 bismuth counter $7995
tube, sensitive to both beta and gamma radia- .
tion. It is simple to build, even for a beginner.  Shpg. Wt. 8 Lbs.

Amazing new circuit for
high efficiency.

¥ Compact, portable and rugged.

Y- Stable circuit requires only one 67%: volt “B” battery
and two 1V5 volt “A” bazrteries.

HEATH COMPANY

A Subsidiary of Daystrom, Inc.
BENTON HARBOR 15, MICH.

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 kc and features good sensitivity and selec-
tivity over the entire band. A 5%2” 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. 91-9A..... s Y e $4.95¢%

HEATHKIT CRYSTAL RECEIVER KIT

The crystal radio of Dad’s day is back again, but with big
improvements! The Model CR-1 employs a sealed germanium
diode, eliminating the critical ‘“‘cat’s whisker’’ adjustment. It is
housed in a compact plastic box, and features two Hi-Q tank
circuits, employing ferrite core coils and variable air tuning
capacitors. The CR-1 covers the standard broadcast band from
540 kc 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 “learn by doing” experience INCLUDING.NEW
for the beginner, and makes an interesting EXCISE TAX$
project for all ages. Shpg. Wt. 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
the enlarger is “‘off”. Handles up to 350
watts. The timing cycle is controlled elec-
tronically for maximum accuracy and relia-
bility. Very simple to build in only one
evening, even by a beginner.

MODEL ET-1
1%

Shpg. Wt. 3 Lbs.

RADIO & TV NEWS
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HEATHKIT HIGH FIDELITY

Preamplifier Kit

COMPREHENS;

= VE INSTRUCTIONS oo
Festinln i ﬁsnsel;lbly l'.nsfrucn'ons Provided w; y
.begins at the begin:;n e o

ing or experiency X% 5 switch-selected inputs, each with its own level

control.
Equalization for LP, RIAA, AES, and Early 78’s.

Separate bass and treble tone controls, and
special hum control.

S your guor,
oteriol,

k %k Xk

Clean, modern lines and satin-gold enamel finish.

Literally thousands of these preamplifiers are in use today, because the kit meets e
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 | o ! 2
inputs, each with individual level controls (three high-level and two low-fevel). %&Mtar. e
Frequency response is within 1 DB from 25 CPS to 30,000 CPS, or within 3
1% DB from 15 CPS to 35,000 CPS. Hum and noise are extremely low, with y.
special balance control for absolute minimum hum level. Tone control pro- e e Q
vides 18 DB boost and 12 DB cut at 50 CPS, and 15 DB boost and 20 DB R T
cut at 15,000 CPS. Cabinet measures only 12-9/16” W. x 3%” H. x 4%” D,
and it is finished in beautiful satin-gold enamel. 4-position turnover and 4 MODEL
position roll-off controls provide “LP,” “RIAA,” “AES,” and “early 78” equal- WA-P2
51975
e

ization, and 8, 12, 16, and 1 flat position for roll-off. Derives operating power
000000000000 00000000000000000000000000000000000000000000

{With Cabinef)
Shpg. Wt. 7 Lbs,

from the main amplifier, requiring only 6.3 VAC at 1 ampere and 300 VDC
at 10 MA. Easy to construct from step-by-step instructions and pictorial dia-
grams provided.

HEATHKIT HIGH FIDELITY FM TUNER KIT
* Illuminated 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

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 response is = 1 DB from 20 CPS to 2 k¢, with 5
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 kc whistle-
filter and grovides a 6 DB signal-to-noise 52595
ratio at 2.5 UV. RF and IF coils are pre- *
aligned, and power supply is built-in. Incor- "‘&gg‘:"%’)‘(“
orates AYC, two outputs, and two antenna (With Cabinet)
mputs. Shpg. Wt. 8 Lbs.

April, 1957

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- sz 595
ployed for frequency indication. Step-by-step .
instructions and large pictorial diagrams INCLUDING NEW
EXCISE TAX
e (With Cabinet)
Shpg. Wt. 7 Lbs.

HEATHKIT ELECTRONIC CROSS-OVER KIT

This unusual device functions to separate low frequencies and
high frequencies so that they may be fed to separate amplifiers
and to 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-f, and a separate level control is
provided for each channel. Minimizes inter-
modulation distortion problems. Handles un-
limited power, since frequency division is
accomplished ahead of the power stage.
Attenuation is 12 DB per octave, with sharp
“knee” at cut-off frequency.

MODEL XO-1

$18%5

Shpg. Wt. 6 Lbs.

www.americanradiohistorv.com
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HEATHKIT ADVANCED-DESIGN

¥ MODEL

N 55075

Express Only

MODEL W-5 sk Full 25 watt output with KT-

Consists of Model W-5M 66 output tubes.

plus Model WA-P2 pre-  w AJl connectors brought out

amplifier. to front chassis apron.

Shpg. Wt. 38 Lbs.

E ly....$79.50 K .
alicaig, 171 $ above-chassis components.

HEATHKIT DUAL-CHASSIS—WILLIAMSON TYPE
HIGH FIDELITY AMPLIFIER KIT

This, 20-watt high-fidelity amplifier employs the famous Acro-
sound Model TO-300 “‘ultra-linear’ output transformer and
uses 5881 output tubes. The power supply is built on a separate
chassis, and the two chassis are inter-connected with a power
cable. This provides additional flexibility in mounting. Fre-
quency response is = 1 DB from 6 CPS to 150 kc at 1 watt.
Harmonic distortion is only 19 at 21 watts, and | M distortion
is only 1.39, at 20 watts. (60 and 3.000 CPS). Qutput impe-
dance is 4, 8, or 16 ohms. Hum and noise are 88 DB below 20
watts. A very popular high-fidelity unit employing top-quality
components throughout.

MODEL W-3M: Shpg. Wt. 29 Lbs. Express only........ $49.75
MODEL W-3: Consists of Model W-3M plus Model WA-P2 pre-
amplifier. Shpg. Wt. 37 Lbs. Express only............. $69.50

HEATHKIT 7-WATT
AMPLIFIER KIT

This amplifier is more limited
in power than other Heathkit
models, but it still qualifies as
a high-fidelity unit, and its per-
formance definitely exceed$
that of many so-called ‘high-
fidelity” phonograph ampli-
fiers. Using a tapped-screen
output transformer of new de-
sign, the Model A-7D provides
a frequency response of = 115 .
DB f_rolt;n lﬁo to 20,000 CPS. Total distor-
tion is held to a surpris-

ingly low level. %utpu{} e s A’7sD
stage is push pull, an

‘separate gass and treble $I7 .
tone controls are pro- INCLUDING NEW
vided. Shpg. Wt. 10 ibs. EXCISE TAX "
MODEL A-7E: Similar ta the A.7D, except
that a 12517 tube has been added for pre-
omplification. Two inputs, RIAA compensa-
tion, ond extra gain. $19.95%

' HEATH COMPANY

A Subsidiary of Daystrom, Inc.
BENTON HARBOR 15, MICH.

Protective cover over all

HIGH FIDELITY

Amplifier Kit

This 25 watt unit is our finest high-fidelity amplifier. Using
a special design peerless output transformer, and KT-66
output tubes by Genalex, the Model W-5M provides per-
formance characteristics unsurpassed at this price level.
Frequency response is = 1 DB from 5 to 160,000 CPS
at 1 watt. Harmonic distortion is less than 1% at 25 watts
and 1M distortion is less than 1% at 20 watts (60
and 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’, a pair of KT-66’s and a SR4GY rectifier.
Measures 13-3/32” W. x 814" D. x 8% " 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 be
placed. An amplifier for music lovers who can appreciate
subtle differences in performance. Just. ask the audiofile
who owns one!

HEATHKIT SINGLE CHASSIS—WILLIAMSON TYPE
HIGH FIDELITY AMPLIFIER KIT

The 20-watt 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 a spectal-
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 = 1 DB from
10 CPS to 100 kc at 1 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. Wt, 28 Lbs. Express only....... $39.75

MODEL W-4A: Consists of Model W-4AM plus Model WA-P2 pre-
amplifier. Shpg. Wt, 35 Lbs. Express only........ OB NS $59.50

HEATHKIT 20-WATT HIGH FIDELITY AMPLIFIER KIT

This high-fidelity amplifier features full 20-watt output using
push pull 6L6 tubes. Built-in preamplifier provides 4 separate
inputs, selected by a panel-mounted switch. It has separate
bass and treble tone controls, each offering 15 DB boost and
cut. Output transformer is tapped at 4, 8, 16, and 500 ohms.
Designed primarily for home installations, but also used ex-
tensively for public address applications. True MODEL A-98
high-fidelity performance with frequency re- -
ponse of = [ DB from 20 CPS to 20,000 CPS. $ 3 5 50
Total harmonic distortion only 1%, (at 3 DB °

below rated output). Shpg. Wt. 23 Lbs.
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HEATHKIT HIGM FIDELITY

Al prices marked v Range Extending
erol excise 1oy ,h_"""°~ . SPEAKER SYSTEM KIT

* High quality speakers of special design — 15" woofer
and compression-type super-tweeter.

N Easy-to-assemble cabinet of furniture-grade plywood.

* Attractively styled to fit into any living room.
Matches Model SS-1.

Thank you,

This range extending unit is designed especially for use with the Model SS-1 speaker
system. It consists of a 15” woofer, providing output between 35 and 600 CPS, and
a compression-type super-tweeter that provides output between 4,000 and 16,000
CPS. Cross-over frequencies are 600, 1,600, and 4,000 CPS. The SS-1 provides the
mid-range, and the SS-1B extends the coverage at both ends of the spectrum. Together,
the two speaker systems provide output from 35 to 16,000 CPS within £ 5 DB.
This easy-to-assemble speaker enclosure kit is made of top-quality furniture-grade
plywood. All parts are pre-cut and pre-drilled, ready for assembly and the finish of
your choice. Complete step-by-step instructions are provided for quick assembly by
one not necessarily experienced in woodworking. Coils and capacitors for proper MODEL
cross-over network are included, as is a balance control for super-tweeter output SS-1B
level. The SS-1 and SS-1B can provide you with unbelievably rich audio reproduction,

and yet these units are priced reasonably. The SS-1B measures 29” H. x 23" W. x s 95

17%" D. The speakers are both special-design Jensens, and the power rating is 35 Shpg. Wt. 80 Lbs.
watts. Impedance is 16 ohms.

.........................................................

HEATHKIT HIGH FIDELITY 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 SS-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 SS-1
uses two Jensen speakers; an 8” midrange-woofer, and a compression-

type tweeter. Cross-over frequency is 1,600 CPS, and the system is

Shpg. Wt. 30 Lbs. rated at 25 watts. Nominal impedance is 16 ohms. The cabinet is a
’ ducted-port bass-reflex type. Attractively styled, the Model SS-1
3% Special design ducted-port, bass-reflex enclo- features a broad “picture-frame” molding that will blend with any

sure. . room decorating scheme. Pre-cut and pre-drilled wood parts are of
* Two separate speakers for high and low fre- furniture grade plywood. The kit is easy-to-build, and all component
quencies. parts are included, along with complete step-by-step instructions for
* Kit includes all parts and complete instructions  assembly. Can be built in just one evening, and will provide you with
for assembly. many years of listening enjoyment thereafter.

T e

:-- HEATH GOH‘FA"V4 Subsidiary of Daysrom, Inc. “%Hﬁl!m iﬁ._;t:{nld'ﬂ-

: ik s
'ORDER

[ Parcel Post
: B lA N K Address___ (m} E:;::ss "

NhOTE: Al'| hp"“' ‘wblod to s O Freight
change without notice. City & Zone tale
Enclosed find ( ) check ( ) y (PLEASE PRINT) [ Best way

money orderfor
Please ship C.0.D. ( ) postage — | G
enclosed for—___ pounds. QUANTITY ITEM MOOZL NO. PRICE

On Express orders do not in- |——
clvde transportation chorges
— they will be collected by
the express agency at time of
delivery.

ON PARCEL .POST ORDERS in- - l o

clude postage for weight shown.
ORDERS FROM CANADA and
APQO'S must include full remit-
tance. |
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|
HOBBYISTS ... EXPERIMENTERS!

ELECTR

LEARN HOW TO BUILD:

® Your Own AM Hi-Fi Tuner
Thermistor Fire Alarm

Electronic Gardening Gadgets

A Device That Kills TV Commercials
Electronic Toys

Geiger Counter

Transistorized Light Meter

Your Own Lie Detector

PLUS DOZENS OF OTHER HANDY, EXCITING ELEC-
TRONIC DEVICES

BUY YOUR COPY OF THE
ELECTRONIC EXPERIMENTER'S HANDBOOK

ON SALE SOON
AT YOUR FAVORITE NEWSSTAND!

Price: $1.00

Ziff-Davis Publishing Company
366 Madison Avenue
New York 17, New York

www.americanradiohistorv.com

Ninth National
ARRL Convention

International YLRL meet to
be held concurrently at the
Palmer House in Chicago.

he Ninth National ARRL Amateur Ra-

dio Convention, sponsored by the Chi-
cago Area Radio Council, Inc. will be
held over the Labor Day weekend (Au-
gust 30, 31, and September 1) at Chi-
cago’s Palmer House. The Second An-
nual International Convention of the
Young Ladies Radio League will be held
at the same time in the same place.

It has been nineteen years since Chi-
cago has played host to a national ham
radio convention and the CARC has
made elaborate and extensive plans for
the entertainment of its guests.

The committee has arranged for spe-
cial rates at the hotel, which has turned
three floors over to the meet and the
exhibits and activities which will be
scheduled. Emphasis has been placed on
making the convention a “family af-
fair’> with many special activities
planned for XYL’s and junior ops.

A day nursery will be organized and
staffed by qualified personnel so that
junior-junior ops can be accommeodated.

Registration for the convention is
$10.50 when made by mail in advance
and $12.50 if made on the day of ar-
rival. The fee includes admittance to all
dctivities of the convention, the Satur-
day night show, and Sunday night ban-
quet. Registration for those not attend-
ing the banquet is $5.50 (in advance)
and $6.50. Registration application and
payment should be sent to the Treas-
urer, Chicago Area Radio Council, Inc.,
P.0. Box 6797, Chicago, Ill. Requests
for hotel reservations are to be made
direct with the Palmer House, Chicago,
IlIl. In order to qualify for the. special
rates, all such reservations should be
addressed ARRL National Convention
in care of the hotel.

General manager of the Convention
Committee is Jordan Kaplan, WIQKE.
The treasurer is Bill Traxler, WOFU]J.
The committees are chairmanned by the
following: Exhibits, Fritz Frapke; Ho-
tel, Bud Balaste, W9QCR; Program,
Phil Haller, WOHPG; YLRL, Cris Bow-
lin, WI9LOY; Food, Ed McMullin,
K9AXK; Legal, Bill Peterson, WOVTYV;
Doc Krysinski, WISQE; Novice License
Exams, Bill Harper, WIBWM; Regis-
tration, George Nesbed, WILQF; Con-
tests, Lee Weaver, WIKCE; and Public-
ity, Spencer Allen, W9JGL..

The program planned for convention
goers will include tours of electronic in-
dustries, exhibits, a ‘kaffee klatch,”
floor shows, dinners, and a ‘“Wouf
Hong” initiation. Everything except the
tours will be all under one roof—for
convenience and maximum participa-
tion by the conventioneers.

RADIO & TV NEWS
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Just Printed!

FREE

booklet today!

see

what the
rapidly
expanding

field of
ELECTRONICS

offers
you

e BETTER JOB

BETTER PAY
PROMOTION
GREATER SECURITY

GREATER
CONFIDENCE

BETTER
LIVING FOR
YOU AND
YOUR FAMILY

®

All these benefits can
be yours if you act
now! Take that first
big step this minute
—No obligation
~whatsoever!

Send for this

w5

MAIL THIS POSTAGE-FREE POSTCARD TODAY
CAPITOL RADIO ENGINEERING INSTITUTE

ECPD Accredited Technical Institute Curricula

3224 16th St., N. W., Washington 10, D. C.

Please send me your course outline and FREE lllustrated Booklet
"Your Future in the New World of Electronics™. . . describing oppor-
tunities and CREI home study courses in Practical Electronic Engineering.

(R.N. Apr. '57)

CHECK O Practical Radio Electronics Engineering

FIELD OF [0 Broadcast Radio Engineering 1AM, FM, TV)
GREATEST O Practical Television Engineering

INTEREST O Practical Aeronautical Electronics Engineering
Name . o e Age
QWSS o e e e e e
Gty et e T Torovors Zone.____State_ _________

Check: [] Home Study [ Residence School ] Kerean Veteran
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To help us answer your request
intelligently, please give the fol-
lowing information:

EMPLOYED
[ 7—

TYPE OF
PRESENT WORK

SCHOOL
BACKGROUND......

ELECTRONICS
EXPERIENCE....

IN WHAT BRANCH OF ELECTRONICS
ARE YOU MOST INTERESTED?
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You can plod along for years, getting
paltry increases, enjoying little security,
finding your work dull and drab.

Then something happens.
look up. Your earnings rise.

“Luck,” some may say. “Contacts,”
others may suggest.

But in your heart, you will know the
answer: “Training.” And it all may have
started the moment you sent for a free
booklet, “Your Future in the New World
of Electronics.” This booklet tells you
where you stand in Electronics.

Tremendous expansion leaves this
gigantic industry pleading for trained
men. Top manufacturers sold billions of
dollars worth of electronic merchandise
in 1956. By 1960, the radio-electronics
industry should do no less than 15 billion
dollars per year, not counting military
orders.

Today, there are over 132,000,000
radios in use. There are 38,000,000 TV
sets and 477 TV stations in operation.
Color TV is coming into high gear.
Countless positions must be filled—in de-
velopment, research, design, production,
testing and inspection, manufactare,
broadcasting, telecasting and servicing.
What do these statistics mean to you?
To fill these posts, trained men are
needed—men who somewhere along the
line take time to improve their knowl-
edge, their skills. Men who, today, per-
haps, take two minutes to send for a
booklet.

“Your Future in the New World of
Electronics” shows how CREI Home
Study leads the way to greater earnings
through the inviting opportunities de-
scribed above.

Things

BUSINESS REPLY CARD

No Postage Stomp Necessory If Mailed in United States

3¢ Postage Will Be Paid By
CAPITOL RADIO ENGINEERING INSTITUTE

3224 16th Street, N.W.

Washington 10, D. C.

‘Tke data that Launched Thousands

of Careers 1s yours FREE

Tells how you can be successful

in RADIO-TV -ELECTRONICS

Send for Your Free Copy Today!

However, CREI does not promise
you a “snap.” With an accredited techni-
cal course such as this, you must study
to convert your ambition into technical
knowledge you can sell in the fabulous
Electronics employment market.

Since 1927, CREI has provided thou-
sands of professional electronics men
with technical educations. During World
War II CREI trained thousands for the
Armed Services. Leading firms choose
CREI courses for group training in elec-
tronics, among them United Air Lines,
Canadian Broadecasting Corp., Trans-
Canada Airlines, Douglas Aircraft Co.,
Glenn L. Martin Co., Columbia Broad-
casting System, All-American Cables and
Radio, Inc., Gates Radio Co., Canadair
Ltd., Federal Electric Corp. and U. S.
Information Agency (Voice of America).

CREI courses are prepared by recog-
nized experts, in a practical, easily under-
stood manner. You get the benefit of
time-tested study assignments, of per-
sonal supervision of a CREI Staff In-
structor who knows and teaches you
what industry wants. You learn on your
own time, during hours selected by you.
This complete training is the reason
graduates find CREI diplomas keys-to-
success in Radio, TV and Electronics.
CREI alumni hold top positions in Ameri-
ca's leading firms. CREI's Placement
Bureau finds better positions for ad-
vanced students and graduates. Although
CREI does not guarantee jobs, requests
for personnel far exceed current supply.

Now is the time of decision. Luck
will not propel you forward unless it finds
you trained. Contacts won’'t budge you
an inch unless you have the skill to back

1st Class
Permit No. 288-R
Sec. 34.9 P.LR.
W ashington, D. C.

them up. The answer is: Technical
Training . . . and willingness to learn.
Together they will bring you increased
earnings in this new Age of Electronics.
Fill out the postage-free reply card and
mail it now. We'll promptly send you
your free copy of ‘“Your Future in the
New World of Electronics.” The rest—
your future-—is up to you.
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Industry Calls For
CREIl Training

By Name

SO SHOULD YOuU:!

Here you see an actual help-
wanted ad, one of many which
specify “CREI or equal” training.
This proves that industry approves
CREI training, even insists on it!

CREl ALSO OFFERS RESIDENCE TRAINING
CREI Residence School in Wash-
ington, D.C. offers training at same
high technical level. Classes start
at regular intervais. Qualified resi-
dence school graduates earn de-
gree: “Associate in Applied
Science.” Check coupon if you pre-
fer residence study. A

KOREAN WAR VETERANS

If you are eligible for training
under the new G.I. Bill of Rights,
check the coupon for full informa-
tion.
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Additional Notes on
‘“Professional Tape
Recording Amplifier”’

By MAURICE P. JOHNSON

Parts location, component substitution, and improved

equalization for circuit in December, 1956 issue.

from readers since the author’s

article on “A Professional Tape
Recording Amplifier for Home Hi-Fi
Systems” appeared in the December,
1956 issue of this magazine indicates
that there is much interest in such a
home-constructed amplifier. The fol-
lowing material is supplied to assist
those who have written and others in-
tending to duplicate the unit.

The exact tube and component
placement on the chassis is not entire-
ly obvious from the photographs, and
reference to the figure will clarify
this. Although a standard 7" x 11" x
2" chassis was used, there apparently
has been difficulty in obtaining a cabi-
net for the 7" x 13" panel. The develop-
mental model utilized a cabinet sal-
vaged from an old Heathkit audio gen-
erator, model AG-8. This cabinet was
available as a replacement part from
the Heath Company. An easy solution
to the problem is to use a 7"x12"
panel in combination with the easily
obtained cabinets in this size. The Bud
C-994 is typical.

The encased power transformer and
choke can be approximated in the
UTC hermetic sealed “H” series. The
H-81 transformer and the H-71 choke
will be suitable. Where economy is
desired, at the expense of some shield-
ing, the Merit P-3150 transformer and
C-2976 choke will suffice.

Some readers apparently have ex-
perienced difficulty in locating the
Pentron tape deck and oscillator coil.
The tape deck has recently been re-
placed by the redesigned Pentron TM-
56, which is similar except for the
single lever shift control. This cur-
rent production model is available at
parts suppliers, and may be used in-
stead of the 9T-3M. The oscillator
coil is available from Pentron Cor-
poration, 777 S. Tripp Ave., Chicago
24, 111, as part No. 311-A-13. The coil
is sometimes supplied unshielded, but
this is of no great concern.

The J. W. Miller Company, Los An-
geles 3, Calif.,, makes an excellent os-
cillator coil for 60 kc. operation, which
is catalogued as the No. 1887-A.

An alternate deck and oscillator coil
can be obtained from Viking of Min-
neapolis. Both have been described in
detail in the February, March, April,
and May, 1956 issues of this magazine.
The splendid “Dynamu’” heads are
April, 1957

AGREAT deal of correspondence

used. The FF-T5R deck and D-501 os-
cillator coil can be substituted for the
Pentron items, with somewhat ex-
tended frequency response. Replace-
ment “Dynamu’’ heads can be fitted
to Pentron decks, for those interested.

The foregoing information should
help those with procurement prob-
lems. Some additional consideration
will now be directed toward the
equalization problems. The articles on
“Tape Recording-Equalization” by
Herman Burstein in the January and
February, 1956 issues have covered the
factors to be considered when equal-
izing for tape. The NARTB standards
apply to 15 ips tape speeds, but the
recent trend has been to adopt the
same turnovers and curve directly for
7.5 ips as well. This evidently is a sat-
isfactory interim curve for the home

(A) Component layout in top-chassis view.
(B) Improved playback equalization and
(C) improved recording equalization circuits.
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Birds of a teather
flock together,
And so will pigs
and swine;

Rats and mice

will have their choice,
Andsowill I

have mine.

My choice is Norelco,
Speakers, of course,

The reason I’m honored
to tell;

Few other speakers are
quite as true, -

Or will please you
half as well. §

/%re&:o *ﬁ?ﬁef Speakers are avail-

able in 57, 8 or 12" sizes in standard
impedances. Priced from $6.75 to
$59.98. Blueprints are available for
the do-it-yourself enclosure builder.
Norelco Enclosures are avatilable in
three sizes, priced from $33.75 to
$119.95.

ADD TO...and improve any sound
system with /%reﬁ'o@
*FULL RESPONSE SPEAKERS

Write today to Dept. G4 for brochures
and prices of these unique speakers.

NORTH AMERICAN PHILIPS €O., INC.
100 E. 42nd St., New York 17, N.Y.
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challengeq i, its

B-207A
COAXIAL
SPEAKER

A complete wide-range two-way speak-
er system: 40 to 16,000 cycles, 8 Ohms,
15 Watts or more. Use in multiples to
extend bass range and increase power-
handling capacity.

B-209
MID-RANGE
SPEAKER

The only speaker made specifically for
the middle frequencies. For maximum
precision in the middles, add it to one
or more B-207A’s.

N-10102
CROSSOVER
NETWORK

Adaptable to one-woofer and two-
woofer three-way systems by a simple
change in connections; for four woof-
ers add the N-25 Condenser Bank.

Complete systems are available
factory-assembled jn infinite-baffle
enclosures, or you can build your
own from plans on request. The
5-cu-ft E-300 cabinet comes as a
complete kit for only $42.50

Qrmfﬂ'fg; %ﬂﬁﬁ%%
BOZAXIK

THE R. T. BOZAK SALES COMPANY
Box 966 e Darien e Connecticut
EXPORTS: Electronics Manufacturers’
Export Company ¢ Plainview ¢ New York
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system, particularly until definite in-
dustry standards are established. This
technique is adopted by Viking in its
designs.

The frequency response of the origi-
nal design with Pentron heads and
the original equalization will be with-

in =2 db from 50 to 10,000 cps, and |

may be acceptable for many uses.
However, in the light of recent trends,
the equalization may be made to con-

form more closely to the NARTB |

standards by a few minor changes. It
is suggested that Mr. Burstein’s ar-
ticles be studied to familiarize the
reader with the reasons for the curve
adopted in the standards with regard
to distortion, optimum induction, and
the like.

Irrespective of the equalization
used, it should be pointed out that re-
sistor Ry is in error, and should be a
33,000 ohm, % watt unit to provide
proper treble boost above 1 ke. This
correction should be made by any
builder of the amplifier.

Some boost in the extremely low
bass is added below 100 cycles during
recording in the NARTB technique.
This can be accomplished by adding
an RC boost circuit between the low
end of Ry and ground. This is shown
as the .01 gfd. capacitor and shunting
resistor in the schematic diagram.

To correct the playback curve to
conform to the NARTB standard, the
value of C, should be fixed at .03 or
.033 pfd. and resistor R. replaced with
a variable control, with linear taper,
range of 0-10,000 or 0-25,000 ohms.
This control may be located on the
panel as the extreme left control
marked, in the original front panel
photo, “Playback Roll-off.” This will
replace the original roll-off control
which was not found necessary, as ex-
plained in the article.

This playback equalization circuit
will provide better adjustment of the
curve slope from 100 to 10,000 cycles
and, in particular, permits adjusting
the high end to closer conformity with
the NARTB curve. The NARTB
standard shows the boost at 50 cycles
to be about 23 db above the level at
1 ke, and 10 ke. to be about 10 db
down referred to 1 ke. This is a total
slope change of about 33 db over this
range. With R. made variable, the
over-all slope varies from about 24 to
35 db change over this region.

The cathode boost and adjustable
Cs-Ru network will permit adequate
adjustments to the high-frequency re-
cording curve to match the new stand-
ard.

Mr. Burstein has suggested that
those experiencing difficulty with the
Pentron erase oscillator may try re-
ducing the value of the grid resistors.
However, the author has been secur-
ing better than 40 db erasure with the
circuit as described and this value
seems typical with single gap low
power erase heads. Bulk erasers are
useful for even better erasure.

It is hoped that this additional in-
formation will assist those persons
constructing this amplifier. -0
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POWERING

4 OUT OF 5

of the world’s
greatest amplifiers

Amperex
6CA7Z7/EL34g
HIGH-POWER OUTPUT PENTODE

High-fidelity authorities are not in agreement
as to which is *’best’” among the handful of
genuinely great power amplifier designs
available today. But one thing they know for
sure—at least 4 out of 5 of the contenders
have 6CA7/EL34's in the output stage.
No other comparable tube combines to
the same degree the 6CA7’s exceptional
linearity, high power dissipation and low

i drive-voltage requirements, It is a true
pentode design, with a separate suppressor
grid that controls the space charge, resulting
in greater linearity on reactive speaker loads
than is possible with competitive beam-power
tetrodes. A single pair of 6CA7’s in push-pull
has been successfully used in power amplifiers
delivering up to 100 watts undistorted output.

OTHER Amperex TUBES FOR
HIGH-FIDELITY AUDIO APPLICATIONS:
EL84/6BAS 9.pin power pentode; 17 W PP
EF86/6267 Low-noise high-x pentode
ECC81/12ATT Low-noise medium-4 dual triode
ECCB2/12AUT  [ow-noise low-4 dual triode
ECC83/12AX7 Low-noise high-z dual triode
GZ34 Cathode-type rectifier; 250 ma.
EZBO/6V4  9-pin rectifier; cathode; 90 mo.
EZ81/6CA4  9-pin rectifier; cothode; 150 mo.

At All Leading Electronic

&

Parts Distributors J_\
A/

Amperex !’ﬁﬂ

ELECTRONIC CORP.

230 Duffy Ave., Hicksvine, Long Isiand, N.Y.
la e ] Y T N KN
RADIO & TV NEWS
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Small quartz cell, not much bigger than a
quarter, is heart of new ionic loudspeaker
which uses ionized air instead of dia-
phragm to produce high frequency sound.

lonic Cloud
High-Frequency
Speaker

lonized air replaces cone
in treble, ultrasonic unit.

LTHOUGH the ionic loudspeaker is

not new, this type of unit, which
uses ionized air in place of the usual
diaphragm, has not been widely pro-
duced in this country. Recently, how-
ever, the DuKane Corp. of St. Charles,
Illinois, began the manufacture of its
version of the ionic loudspeaker, called
the “Ionovac.”

While the product is being offered
initially to the high-fidelity market as
a loudspeaker for the more expensive
record players and radios, its applica-
tions as a generator of ultrasonic
waves for use by a wide variety of in-
dustries is considered of even greater
importance.

Heart of the new device is a small
open-ended quartz cell the size of a
peanut shell. Air is cupped in a cham-
ber which narrows down to an aper-
ture about the size of an automatic
pencil lead. Within this small space,
air molecules are bombarded with a
high-frequency, high-voltage signal
which ionizes the air. The resulting
ionized cloud, which glows with a violet
hue, takes the place of the usual dia-
phragm and generates sound directly
in much the same way as the old “sing-
ing arc.” Since the only thing in mo-
tion is the air itself, problems resulting
from cone resonance or other vibra-
tion characteristics are eliminated.

Primarily, the “Ionovac” was devel-
oped as a variable generator of both
audible and ultrasonic waves—from
1000 cps to 1 me. With the recently in-
creasing applications of ultrasonics to
a good many industries, the manufac-
turer of the new transducer expects to
find many uses for the ultrasonic-pro-
ducing ability of the ‘“Ionovac.”

April, 1957

AMERICA'S LEADING FM TUNER ¢ IN SENSITIVITY, APPEARANCE AND WORKMANSHIP

THE ABSOLUTE SENSATION

OF THE

LOS ANGELES and SAN FRANCISCO
HIGH FIDELITY SHOWS'

THE FIS
Gold Cascode FM Tuner

FM-90X

HE EXCITING RECEPTION bestowed upon the new FISHER

FM-90X on the occasion of its recent introduction, was unani-
mously supported by the ovation accorded it at the Los Angeles
and San Francisco high fidelity shows! The revolutionary GoLD
cascobE RF amplifier, and exclusive FISHER circuitry, has
brought the FM-90X to the theoretical limits of sensitivity — an
achievement never before possible. This tube is the costliest of
its type in the world — and it carries a two-year warranty. Only
THE FISHER has it! The standard FM-90, with its silver-plated
RF shield, already surpasses ALL other FM tuners — excepting
the superb, new FISHER GoLD casCoDE 90X.

Basic Features of the Series FM-90

* TWO meters, for micro-accurate tuning. ® Revolutionary, dual dynamic
limiters, assure noise-free reception where all others fail. ® Full wide-band
detector for maximum capture ratio. ® Exclusive, variable inter-station noise
eliminator. ® Full limiting on signals as lew as 1 microvolt. ® Dual triode,
cascode-tuned RF stage, four IF stages. ® Uniform response, 20 to 20,000
cycles. ® Three outputs (Main, Recorder and Multiplex). ® Dual antenna
inputs (72 ohms or 300 ohms balanced). ® Four controls. ® 10 tubes plus
four matched germanium crystal diodes. ® Special circuits for meter operation.
= Chassis completely shielded and shock-mounted. ®» Beautiful, die-cast,
brushed brass escutcheon and control panel. ®* Dipole antenna supplied.
s gizg: 13 7/16” w. x 6137 high x 833 deep (plus 1” for knobs). ® wgT: 15 Ibs.

FM-90X = Gold Cascode FM Tuner * $169.50
FM-90 = Professional FM Tuner = $149.50
MAHOGANY OR BLONDE CABINET: $17.95

Prices Slightly Higher in the Far West
WRITE TODAY FOR COMPLETE SPECIFICATIONS

FISHER RADIO CORP., 21-23 44th DRIVE * L. 1. CITY 1 * N. Y.
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Europe’s
largest selling

electronic tubes

...and at standard prices! |

TELEFUNKEN§

electronic pioneer
since 1903

NOT A REPLACEMENT |
BUT AN IMPROVEMENT! |

4.

NO %,

RETURNS "%

NO

MICROPHONICS

NO

DISTORTION

NO

COMPROMISE
WITH
L. QUALITY

Write lar your Telefunken Tul
for the na DMIT MEA

Exclusively imported by

(, 7 Park Ave

| AMERICAN ELITE, INC.

e, Mew York 16, N. Y. B8

cclusive Imporie T Hi-Fi Home
Microphones and Hi-Fi FM Car
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MAJOR production run on a new

wireless microphone system has re-
cently been completed by Stephens
Tru-Sonic Inc., Culver City, Califor-
nia. The system comprises a ‘miniature
FM transmitter, which is highly port-
able, along with a special FM receiver,
power packs, and monitoring ampli-
fier. The unit is designed for high-
fidelity sound pickup on the stage, in
night clubs, radio and television, mo-
tion picture, industrial, and law en-
forcement applications.

The transmitter is slightly smaller
than a package of cigarettes, weighs
about 4 ounces, and is easily concealed
either on one’s person or in a room or
stage setting. Designed to be used in-
dependently, through a public address
system, or for recording, the unique
system has numerous uses where a
good quality sound pickup is required.

The transmitter radiates about 20
mw. of FM signal on an assigned fre-
quency of 42.98 me. A small pressure-
sensitive capacitor microphone built
into the transmitter forms part of the
Hartley oscillator (see schematic be-
low). Variations in sound pressure
thus produce changes in oscillator fre-
quency at a rate equal to that of the
frequency of the sound source. This
oscillator is capacitively coupled to a
doubler which operates at the second
harmonic of the oscillator frequency.
Deviation produced in the oscillator is
thus multiplied by a factor of 2. A
quarter-wave antenna (a fine flesh-
colored wire permanently connected to
the transmitter) is conductively cou-
pled at the proper point on the tank
circuit of the doubler, while the trans-
mitter battery cable and battery act
as the ground plane for the antenna
system.

The separate receiver uses its own
antenna which may be connected to its
grounded-grid input stage wvia a 50-
foot coax cable. The receiver is a com-
plete superhet lacking only the audio
power output stage. A conventional
Armstrong discriminator is used along
with two limiters. An a.f.c. circuit is

www.americanradiohistorv.cam

Wireless

FM

Provides high quality sound
pickup for stage, radio, and
TV via special receiver.

Bert Berlant, president of Stephens Tru-
Sonic Inc.. demonstrates his company’s
new. FM wireless microphone transmitter.

included to prevent loss of tuning
along with an audio squelch circuit to
eliminate objectionable noise when the
transmitter carrier is not on. Meter-
ing facilities are provided to measure
incoming carrier strength and proper
tuning. The output of the discrimina-
tor is fed to a cathode-follower stage,
whose output is transformer coupled.
The transformer provides a complete-
ly isolated output and its leads may
be strapped for any conventional trans-
mission line impedance.

The transmitter power supply is a
battery pack for portability. The re-
ceiver, however, is powered by an a.c.
power unit that not only supplies op-
erating voltages but also provides au-
dio amplification for a built-in moni-
tor loudspeaker. .

Two models of the complete system
are available. One has a range of
about 1500 feet, with a useful trans-
mitter battery life of 2 hours continu-
ous (employing the 10 ounce personal
battery pack). A larger battery sup-
ply is available whose life is 20 hours
continuous. The second system has a
500-foot range and a battery life of 6
hours with the small pack. This latter
system uses two CK-5672’s in the
transmitter. The price of the longer
range unit is $1060 complete, while
the other unit sells for $980. -

Diagram of transmitter portion of the
new Stephens wireless microphone system.

100ppta.
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Certified Record Revue
(Continued from page 60)

tunity of hearing what a really great Wag-
nerian soprano sounds like. With the loving
and harmonious support of Knappertsbusch
and the Vienna Philharmonic, Flagstad gives
what is certainly the performance of choice
of the “Wesendonck Lieder”. Superbly clean
recording with the slight reservation that I
would have preferred somewhat closer micro-
phoning of her voice and an acoustic per-
spective a shade less expansive. If you love
singing, don’t miss this disc!

BEETHOVEN

SYMPHONY #9
Elizabeth Schwarzkopf, Hans Hopf, Eliz-
abeth Hongen, Otte Edelman, soloists
with Beyreuth Festival Chorus and Or-
chestra conducted by Wilhelm Furtwan-
gler. RCA Victor LM6043. RIAA curve.
Price $7.96. Two discs.

This is certainly one of the most unusual
performances of the “9th” on records. Pur-
ists will not like it, nor those who want the
excitement and drive of Toscanini. The late
great Furtwangler was much given to man-
nerisms and this performance is full of them
and other conductorial eccentricities. It is
slow paced in some sections, overly fast in
others, he uses odd ritards and diminuendos.
Yet for all this, this remains a unique experi-
ence and any dedicated admirer of this work
would be wise to listen to it. The soloists are
better here than in almost any other record-
ing, the chorus well-trained and full bodied.
The performance is certainly not dull and, in
fact, Furtwangler’s conception of the final
“Ode to Joy” has an electric excitement of
its own. The sound is a bit restricted in fre-
quency and dynamics as might be expected
from the 1951 conditions under which it was
recorded. For sound fanciers, this is not the
“gth” for them . .. for connoisseurs of the
“g9th”, worth looking into for the unusual ap-
proach.

SHOSTAKOVICH

SYMPHONY #1
PROKOFIEV

SCYTHIAN SUITE
Orchestre National de la Radiodiffusion
Francaise conducted by Igor Markevitch.
Angel 35361. RIAA curve. Price $3.48
(standard package).

Here is a tasty coupling of works by Rus-
sia’s two best known symphonists. The Sho-
stakovich “1st” is the sixth edition of the
work to appear in the LP catalogue and by
all odds the best. Its only real competition is
the Mitchell reading on Westminster, al-
though from a strictly performance point of
view, the old Rodzinski had much to recom-
mend. Markevitch has a flair for Russian
repertoire and he gives a taut, exciting read-
ing with plenty of drive. Always a careful or-
chestral craftsman, his propulsive pace is leav-
ened with regard for detail and dynamics,
and he brings to the score a refreshing clarity
of tone, almost wholly missing in the other
versions. In the “Scythian Suite”, a wild Pro-
kofievan genuflection to the Stravinsky of
“Le Sacre”, he manages to make this rather
self-conscious score an orchestral tour de
force.

Hi-fi- fans will delight in either work, as
they are liberally sprinkled with percussion
and plenty of brilliant brass. The sound is
some of the finest we have had from Angel.
Sharp, clean, and concise, with the strings
having a fine rich bite to them, brass well
modeled and cleanly defined, percussion in
wide variety . . . bass drum, tympani, snares,
triangles . . . extensive use of cymbal, all are
crisply accurate. A splendid recording, al-
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THE

NOW IN KITS

The best engineered speaker cabinet we’ve ever built.
Combines the new Jensen Bass Ultraflex* principle for im-
proved tone plus long wearing St. Regis Panelite top for
lasting beauty.

Jensen’s new Ultraflex principle provides the newest
assistance for low notes giving unbelievable richness of tone
without booming and without damping the highs. Space for
tweeter, if desired.

The wood appearance of the St. Regis Panelite top has
the grain and color sealed in. It resists scratches, scuffing,
cigarette burns, fruit acids, alcohol.

The “Californian” enclosures are available two ways—
as regular factory built cabinets, or in easy-to-assemble pre-
finished kits. Top and bottom of kits are all finished—no
painting, varnishing, sanding or covering required.

AVAILABLE
TWO WAYS
The Californian ...
24x29x15 inches desp DSE-1

FACTORY |

I

For 12° or 15° speaker {
I

|

|

PRE-FINISHED
BUILT KITS

'T_

PRODU COMPANY
310 MAIN STREET.GENOA, ILLINOIS

Ot s

AUDIOPHILE NET $52.50

The Californian Jr....
19Y4x23%x13% in. deep
For 8° or 12" speaker
AUDIOPHILE NET

DSE-2
$30.00

$42.00
BLOND OR MAHOGANY FINISH, SAME PRICE.

*TM of and Lic. by Jensen Mfg. Co.

Ask Your Parts Distributor or write Dept. R for FREE Catalog
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SPEAKER ENCLOSURES,

107


www.americanradiohistory.com

your present

speaker
[} 2
o £
ina i/ I
) 7

CAN GIVE YO%J
10x THE EFFICIEN(EV'

2x the dispersion!

2 more octaves bass ! i
Flatter response — Less distortion

Unexcelled transient response!

IN EASY-TO-ASSEMELE

KITS

Ha

od exteriors - capable

of fine furniture finish -
fream $18.80 to $57 net.

Also ossembled models from $26.70 1o $174

2 Your Dealer or Write:

KARLSON ASSOCIATES INC. |

Dept. RTN
1610 Neck Rd. Bklyn. 29, N.Y.
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though I should mention that in my review
copy, the beginning of part 4, “The Glorious
Departure,” etc., has some of the oddest back-
ground noise I have ever encountered. A sort
of sputtery, popping sound of considerable
amplitude, which doesn’t affect the music at
all, but which is most distracting nonetheless.
Probably not in all copies, but defectives do
occasionally slip by all companies’ inspection
departments, even the usually careful Angel.

W AGNER
DAWN AND SIEGFRIED’S RHINE
JOURNEY
SIEGFRIED IDYLL
PRELUDE TO PARSIFAL
TRISTAN AND ISOLDE (PRELUDE
TO ACT 3)
Detroit Symphony Orchestra conducted
by Paul Paray. Mercury MG50107.
RIAA curve. Price $3.98.

Once again Frenchman Paul Paray exhibits
his unexpected and extraordinary talent for
the Wagnerian repertoire. Considered from
all aspects, including sound, these are about
the most satisfactory readings of these works
on records. Paray has the happy knack of
being able to extract the essential lyricism and
drama of Wagner without over-romanticizing
or wallowing in sentiment as do too many of
his contemporaries. It is interesting to note
how fine an orchestra the Detroit Symphony
has become under Paray. The string work is
really exemplary, woodwinds are excellent,
brass more than equal to the severe demands
of these works, percussion has long been out-

| standing for accuracy in this group. Typical

fine-grained Mercury sound here, strings are
quite lush, orchestral balance superb, dynamic
and frequency range very wide, transients
cleanly delineated. Acoustics properly spacious
for the music involved. If you like Wagner,
this is your dish of tea!

SHOSTAKOVICH

SYMPHONY #10 IN E MINOR
Czech Philharmonic Orchestra conducted
by Karel Ancerl. Decca DL9822. RIAA
curve. Price $4.98.

Somehow I got my wires crossed with the
Decca Company and 1 have not been able to
report on their many fine recordings for some
time. Happily all is straightened out now and
Decca has been kind enough to supply me not
only with their newer releases but with many
older releases. So you will see Decca in these
pages from now on, and bit by bit, we will
review many of the older issues that I feel
will be of interest to you, as well as the latest
output.

One of the older and outstanding record-
ings is this reading by Karel Ancerl and the
Czech Philharmonic of Shostakovich’s latest
symphony, his “10th in E Minor”. This rec-
ord gives us a fascinating glimpse of the
Czech Philharmonic as recorded by Deutsche
Grammophon. It is audibly obvious that this
is a first class ensemble, ranking with the
best in Europe. The precision and lushness of
the string choirs is something to marvel at,
the woodwinds are strong in depth, especially
the fine oboe heard in the introduction to
the fourth movement, brass is brilliant and
weighty, with beautiful horns, percussion is
alert and accurate.

Ancerl is a conductor of considerable at-
tainments and he shows that he knows the
Shostakovich idiom and its proper exposition.
His reading is slower paced than his only real
competition, the Mitropoulos/Columbia ef-
fort, and if his perusal of the score loses some
of its excitement because of this, it has the
advantage of making the work more cohe-
sive. Actually, the scoring of this symphony
calls for slow tempi in all but the brief scher-
zo and the last movement. Herein lies the
danger, where dawdling could divest the work
of its interest. Ancerl surmounts this success-
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fully and this is, in general, a reading with
more feeling than the Mitropoulos version.
Soundwise this is very well balanced, and has
a fine acoustic perspective, but I would have
preferred more instrumental definition and a
bit more punch and pungency. Well you can’t
have everything, and all things considered,
a worthwhile recording.

HINDEMITH

SYMPHONIC METAMORPHOSIS ON

THEMES OF CARL MARIA VON
WEBER

THEME AND FOUR VARIATIONS
Berlin Philharmonic Orchestra con-
ducted by Paul Hindemith. Decca
DL9827. RIAA curve. Price $4.98.

Another Decca record and a stunning disc.
Hindemith is one of the few composers who
can successfully conduct his own works. Here
he lends his authority to the occasion and
there is no question that these are the finest
performances of these works. The “Theme
and Variations” is not as well known as the
“Metamorphosis”, but I think most will find
it an absorbing piece. The work of Hans Otte
on the piano solo work in the “Theme” is
outstanding for its rounded, robust tone and
the engineers have cooperated with a piano/
orchestral recording that is unusually “live”

sounding. The ‘““Metamorphosis’ under

Hindemith’s direction is more deliberate than
the competing readings . . . he gives some
unity to the work with logical tempo transi-
tions between the various sections, and grad-
ually builds to the stirring power of the
“March” finale. Big hall sound here, its sonic
contours softer than the other versions, but
imposing in its over-all grandeur.

DVORAK
CONCERTO FOR VIOLIN AND OR-
CHESTRA
Johanna Martzy, violinist with RIAS
Symphony Orchestra conducted by
Ferenc Fricsay. Decca DL9858. RIAA
curve. Price $4.98.

An entrancing concerto and one is hard
put to understand why it is so neglected in the
concert hall. It has lovely melody, shapely
rhythms, interesting orchestration, and the
soloist must cope with some difficult passages,
which allows plenty of opportunity for a
display of virtuosity. Martzy here shows sur-
prising strength and fiber in her playing and
is evidently thoroughly at home with the de-
mands of the work. She has a rich tone, not
too lean nor too fat and it is quite enjoyable.
I find her approach as logical as Oistrakh’s
and her execution equally polished. Fricsay
and the late, lamented RIAS orchestra fur-
nish knowing and sympathetic accompani-
ment. With the wide range, cleanly delineated
sound Martzy is afforded and the excellence
of interpretation, this is the recording of
choice.

BEETHOVEN

SYMPHONY #7
Philharmonia Orchestra conducted by
Otto Klemperer. Angel 35330. RIAA
curve. $3.48 (standard package).

This reading of the Beethoven “7th" is
sure to cause controversy. One cannot deny
the excellence of the Philharmonia playing,
nor the authority of Klemperer as a Beetho-
ven interpreter, nor the splendor of the sound.
These factors all weigh heavily in the evalua-
tion of this recording and I personally like
the weight and solidity of this reading. But I
can hear plenty of howls about Klemperer’s
tempi. There is no doubt that this is quite the
slowest-paced “7th” on records. I think his
slow build-up has merit and when we get to
the finale the pace he arrives at has more
sense and dignity than in some other versions
where the finale is whipped to a froth. For
the sound enthusiast, this will please for its
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massive impact, for others it will be a matter
of taste. If you like the old Toscanini version
this is not for you. Frequency and dynamic

range here is wide, little if any, transient dis- Specifications
tortion. Huge sound, “big hall” acoustics, all Description: The 121-.C is a
however with no sacrifice of orchestral self-powered equalizer and preamplifier,
clarity. complete with the dynamic noise suppressor.
Input Facilities: 2 magnetic inputs, switchhed Ion |
| front panel; crystal or.ceramic input; five high-leve
CHARPENTIER 5 channels including provision for tuner, tape and TV
IMPRESSIONS D'ITALIE sound. Tape Recording and Monitoring: Two special tape
L’Orchestre de la Societe des Concerts du recorder output connections, plus monitor channel with
Conservatoire de Paris conducted by monitor-playback switch. Tape Playback: Separate channel,
Albert Wolff. London LL1511. RIAA with NARTB tape equalization, for playback of tape direct from
curve. Price $3.98. tape heads. Frequency Response: Flat from 19 cps to 35 kc.
] Total hum and noise: On high level inputs 85 db below full output;
The second recording of this rarely heard on low level inputs, 3.2 microvolts equivalent noise input. Dimensions in

work and the best. The Angel disc with mahogany case: 13%4" x 5" x Q%" $159.95 — Mahogany Case $19.95.
Fourestier was a pleasing performance. but
here we have the irrepressible Albert Wolff,
who takes this innocuous score and makes it

an exciting and somehow different work. His 2 . THE 121-C . e
tempi are faster than Fourestier, but the mu- - . Dynaural Equalizer Preamplifier
sic can stand it and is a much more winning e S 5. ( The most versatile control and

piece conducted in this fashion. In four sec- 1 s compensation unit ever offered. 1t
tions, hi-fi fans will particularly enjoy the N St T includes continually variable record
pungent percussive scoring of the last move- | ; . equalizers and Scott’s patented

ment with its wild “Tarantella”. As is usual, ! - e Dynamic Noise Suppressor.
a good deal of the success of any Albert ; _

Wolff recording is the superb sound he is
afforded by the London engineers, and this
is no exception. All is very wide in range,

o te ot beat™ diac i a lght and charm H. H. Scott presents
Components for the Perfectionist

ing vein.

BRUCKNER
SYMPHONY #5 IN B FLAT MAJOR
WAGNER
DAWN AND SIEGFRIED’S RHINE
JOURNEY

® The Most Versatile Control and
Compensation Unit Ever Offered —

, The 121-C Dynaural Preamplifier.
SIEGFRIED’S FUNERAL MUSIC

Vienna Philharmonic Orchestra conduct- ® The Cleanest Sounding Power
ed by Hans Knapperisbusch. London H. H. Scott, Inc., 385 Putnam Ave Amplifier Ever Developed — The

LL1527/8. RIAA curve. Price $7.96. Cambridge, Mass. “9280” 80 Watt Power Amplifier.
Two dises.
.London continues its plan to record all of
Bruckner’s symphonies with this beautifully whantt
conceived “Sth Symphony”. Knappertsbusch The “280" 80 w.att
is one of the major Bruckner interpreters and Laboratory Power Amplifier
in this second version to appear on LP, he The 80-watt output of this
has the field clearly to himself. His tempi are superb amplifier provides
judiciously chosen, his dynamics appropriate ample power reserve for the
to the score, and he elicits playing of superb most demanding applications.
precision and beauty from the Vienna Phil- Its exclusive Dynamic Power
harmonic. This is one of Bruckner’s more | Monitor affords full output on
easily assimilated works, although still mas- music, yet automatically
sive in concept. There are some fine Bruck- protects expensive speakers
nerian melodies, a rather bumptious good- I against burnout.
humored scherzo, and an overwhelming finale | Specifications
}VhiCh is a masterpiece of contrapuntal writ- Power ratings: 80 watts on music wave-forms (short-time maximum r.m.s.);
ing. Knappertsbusch also has a knowing way long-time continuous output 65 watts r.m.s. instantaneous peak output
with Wagner and his “Rhine Journey” is ex- 160 watts. Frequency response: Flat.from 12 cps to 80 kc. Dynamic
cellent and the “Funeral” music quite the Power Monitor: Reduces possibility of speaker burnout on overload
most hugely proportioned on record, with by limiting maximum continuous output to any value desired

: f between full power and 10 watts. Speaker Damping control:
.sound. to match.' Slf)undb in the Bhrll‘(:kner. 15 Permits continuous adjustment of output impedance to any
imposing and weighty, but nonetheless wide \ value between 3% and 200% of load impedance. Total

range and clean in all aspects. Highly recom- Hum and Noise: 90 db below full output. Harmonic
mended. Distortions Less than 0.5%. First-order difference
{ tone IM distortion: Less than 0.1%. Outputs:
3 to 24 ohms and 70 voit tap. $199.95.

THE PERCUSSIVE PHIL KRAUS Also from H. H. Scott: The '"240” 40
Golden Crest Records CR3004. RIAA Watt Laboratory Power Amplifier
curve. Price $3.98. incorporating many of the

I LOVE ACCORDIONS ‘ features of the '"280"

Golden Crest Records CR3001. RIAA -+ - only $99.95
curve. Price $3.98. Complete H. H. Scott Amplifiers Start at $99.95!
These are examples of the work of a new e e e e e e i P S i e s it it S . St S . e S S

label whose studio is practically in my back- “\77)>__> 1
i i i i j;ﬁii 3 l WRITE FOR YOUR FREE COPY OF H. H. SCOTT'S NEW CATALOG
yasSiy Buniseton Slatio, LT {Chis [egfce | H. H. Stott, Inc., 385 Putnam Arenue, Cambridge, Mass.

prising organization evidently does a great '
deal of custom and private tape-to-LP-trans- Rush me your new catalog R-4 |showing com-

The “Percussive” recording is doubly valu-
able . . . it's entertaining as light musical fare
and it’s a terrific demonstration record. In :

Export Dept: Telesco International Corp.
36 W. 40th St., New York City

fer, which is what prompted them to issue a R | plete high fidelity systems for my home.
special recording on how to use a tape record- e 1 I N
er. (This will be reviewed next month.) These e | e
recordings are their entry into the commercial LT | Address
field and I must say that they are putting > |
their best foot forward. | City | Zone State
|
(
L]
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ARKAY kits. .

ARKAY MAKES
TRANSISTOR HISTORY!

Specifications:

Freq Range—540-1600 ke.
1nter Freq—455 kc.

Speaker—2% * ‘Alnice V
Battery—13% volt

Bat. Drain—35.5 Ma.

Bat, Life—150 hrs.

Power Output—75 millwtts. (max)
Yarphone Jack for pvt. listening
Cabinet—High-impact styrene
Dimensions—5% x 3% x 1%”
Antenna—Large Ferrite Rod
L.F. Coils (3)—Slug tuned
Osc. Coil—Slug tuned
X1—Transistor—Converter
X2—Transistor—]1st LF,
X3—Transistor—2nd L¥.
D1—Diode Detector
X4—Transistor Audio Driver
X5—Transistor Power Output

ARKAY
Model
2X4

2 Band

Portable

Top performing 2 Band AM,
Shortwave. Dial shows countries

transmitting. Kit utilizes 4 low
drain-hi gain miniature tubes
plus selenium rectifier for elec-
tric power. Tuning range 550-
1600kc. 6-18mc. Size: 1014xX7x
514 attractive leatherette cover.
Complete with tubes, nuts, etc
except wire & solder & batteries.
Easy-to-follow instructions. Uses 1
each Burl’eue)nms.(l:.':. For 110-
120 volt 50-80 cycle
AC-DC or batteries. . 325-75
Batteries for above......$3.16
Fed. . Tax inel.

1At

ARKAY Model HFT-1
Hi-Fi AM-FM Tuner

4 UV sensitivity for 20 db
quieting. Automatic lrequency
control with provisions for
AFC erase. Allows pinpoint,
high selectivity tuning. Fos-
ter-Seeley discriminator, high
efficiency AM loop stick an-
tenna and temperature com-
ﬂenanted oscillator cir'.ult

ew! Wired & Tc. d $49.95
Kit Less Cover. . 32 00

FREE!

3

3145

Fed. Ex. Tax Incl.
Sportsman Carrying Case $1.75
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ANOTHER
ARKAY FIRST!!

SPECIFICATIONS:

. lead the field

5 TRANSISTOR
PRINTED CIRCUIT
SUPERHET PORTABLE

The revolutionary TR-5 is an advanced
engineered kit using 5 transistors &
crystal diode. A full Superhet printed
circuit board cuts wiring time to a
minimum. Consists of a converter,
2 stages of I.F. amplification, diode
detector, audio driver and class A
power amp output stage. Subminia-
ture components used throughout.

ELECTRICAL RATING—9-volt tran-
sistor energizer.

OPERATING FREQUENCIES: Tuning
range—540 to 1620 KC. L.F. am-
plifier—455 KC.

POWER OUTPUT—275 + milliwatts.

SPEAKER-——large alnico V permanent
magnet.

TRANSISTOR COMPLEMENT: X1 os- ABLE SU
cillator-converter; X2 1st L.F. am-
plifier; X8 2nd LF. amplifier; D1
diode detector-AGC take-off; X4
class B driver; X5 class B outbuti  than
X6 class B output.
Federal Excise Tax

Included........... $3 1 5 0

TRANSISTORIZED PORT-

ERHET RECEIVER
The Modnl TR-6 is a newly
designed all transistor port-
able superhet receiver push-
pull Class B output provid-
ing c|ear erisp output bener

75 milli-watts,

ltruetmn is extremely sim-
ple because of the advanced
engmtormg techniques em-
ployed in its design,

SPECIFICATIONS:

POWER—30 watts @ 1% IM.

FREQ. RESPONSE +v3 db.—10-
40,000 cps.

HUM—120 db. below rated
output.

CONTROLS—(6) Func. selector,

. loudness, bass, treble, level  cabinet. KIT $49.95

9&”5‘..-‘;’ N Abo" It 733 75 set, S-position level com- 2 ¥
Fed. Ex. Tax Incl. pensation control. WIRED & TESTED....... $74.95
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Get the new, big catalogue & specifications of the remark-
able ARKAY line—Now at your local dealer!
Prices 5% hlgher West of the Mississippi

JMHHHHENY IIIII|l|||||||l|ll|IllllllllllllllllllllIlIIIIIIIIIIIIlIlllllIIIIIIIIIIIIIIllllIIlllll]IIIIIIIIIIIIIIIIIlIIllIIIlIIIIIIIIlIIIlIIIIIIIIIIIIIIII

NEW!

ARKAY MODEL FL-30
Hi-Fi AMP-PRE-AMP

Featuring a transistorized front
end for use with a reluctance
pick-up, this engineering mas-
terpiece assures the finest in
Ri-Fl reproduction. Record equal-
ization for more than 30 labels
(LP, RIAA, & EUR). Compiete
with rose gold panel and black

the Best ?

Shoot your own
16mm Television
Sound-On-Film
Talking-Pictures
with the
“Auricon Pro-600"
Camera. $1497.00 & up.
Money-back guarantee.
Write for free catalog.

BERNDT- BACH

16MM SOUND-ON=-FILM

6928 ROMAINE ST., HOLLYWOOD 38, CALIF.
SINCE 1231

needle.

[ ] lNc-

Get free Duotone DFF Test Card and test
needle right in cartridge.
record collection from~damage of worn
Takes just 50 seconds to test.
Advertised in Life.

Can save whole

Ask dealer or write:

idelity Focys

DUOTONE COMPANY, INC b

KEYPORT,

Fee T P
WWW.areaaczae adiohistorv.com

fact it is far different than the usual percus-
sion mish-mash . . . this one concerns itself
almost exclusxvely thh the high percussives,
i.e., the gamelon, tambourine, vibraphone, xy-
lophone, celeste, marimba, finger cymbals, etc.
As a test tool for the mld- and high- frequency
speakers in a loudspeaker system, this is nigh
perfect, because you have material with the
extreme high end of frequency response and
hard transients in that range. The recording
itself is pristine in its sonic contours; every-
thing is sharp and clean as a hound’s tooth.
It is hard to record high percussives without
excessive overload blur and it is to this com-
pany’s credit that this was noticeably absent
in this recordmg

Another unique recordmg is the accordion
disc. Accordion sound is another fine demon-
stration tool with sharp wavefronts to test
the mettle of your system. Can you imagine
21 accordions all going full tilt? That’s what
is on this record and a mighty sound they
make. The music and the arrangement are
excellent too, and all in all it is a great record
for parties or like frolics. If you can’t find
this label in your local record shop, drop a
card and I'll pass it on to the Golden Crest
people.

Next month I'll have a batch of new stereo-
phonic releases so watch for the reviews!

N

NEW RECORDED TAPES

HE Pentron Corporation, 777 S. Tripp

Ave., Chicago 24, Ill., has announced
the addition of five new recorded tapes
to its “Pentape” library of jazz, pops,
and religious music.

The Duke Ellington Tape (RT-800)
features the Duke and his orchestra
playing Ellington originals. The RT-600
release has Muggsy Spanier and his or-
chestra playing Chicago-style Dixieland.
The tunes are standards which have be-
come associated with Spanier.

Clark Terry and his orchestra are fea-
tured on RT-900 while RT-500 carries
Larry Paige and his orchestra in a selec-
tion of Latin American music.

Tape RT-700 has Shay Torrent play-
ing six old favorite hymns on the Ham-
mond organ.

All of the tapes are recorded at 714
ips, dual-track, monaural. Their distri-
bution is bemg handled by regular Pen-
tron dealers. —30-

UNIQUE "TAPEBOOK™

HE dissemination of information by

means of a tape recording is the idea
behind a unique ‘“Tapebook” just re-
leased by Tape Recording Magazine of
Severna Park, Maryland.

The subject of the tape-recorded book
is, appropriately, tape recording. The
“book” demonstrates recording flaws
and terms by sound rather than word
descriptions. In addition, it covers re-
cording techniques, recorder care, oper-
ation, ete.

The title of this release is “All
About Tape—On Tape.” The author is
Jack Bayha, a well-known audio engi-
neer, The “Tapebook” is narrated by
Ed Condit, a radio and TV announcer,
and duplication is by Livingston Elec-
tronics.

Running time of the book is one hour
and each reel of tape is accompanied by
a 24-page booklet of illustrations and
captions to supplement the spoken word
and recorded instructions.

It is.available in two forms: a five-
inch reel at 334 ips, dual track; and a
seven-inch reel at 7% ips, dual track.
‘Write the company direct for complete
details.
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Why Loudness Control?
(Continued from page 44)

which an educated high-fidelity lis-
tener certainly can, then a loudness
control is definitely an advantage, in
comparison with the use of a volume
control with separate tone controls.

The next question is, what arrange-
ment of loudness control and gain or
volume control should be used? Do
we need both controls, or is one con-
trol that can serve both purposes
enough?

Some preamplifiers have appeared‘

with a single control, and a loudness/
volume switch, which alters the func-
tion of the control from one to the
other. A little thought will show that
this achieves practically no advantage
over an amplifier provided with only
one or the other.

To be effective, a loudness control
must produce the right contour ap-
propriate to the level at which the
program is played. As different pro-
grams are often recorded at quite
widely differing levels (as regards the
input delivered to the preamplifier),
there is no guarantee that setting the
volume/loudness dial to a specific
position (say 5) will always repro-
duce a program at the same loudness,
regardless of what disc is being
played. But this is how a loudness
control should operate, otherwise the
loudness contours will not come in
the right place.

What we need then is two separate
controls: a gain or volume control, to
adjust the input received from the re-
cording, so that setting the loudness
control to a particular position will
give the right loudness in the room
for that setting. For example, if you
normally listen at a level correspond-
ing to 50 in the loudness contour
family, the loudness control should be
set to a position which makes this
correction from the average recording
level of 70. Then the gain control
should be adjusted on each particular
recording, so the loudness in the room
corresponds with the average to which
you have become accustomed.

Then, once you have set the gain
control for this particular degree of
loudness, you can alter the loudness
control to play the music softer or
louder. Of course, you do not always
have to go through this routine just
to get it right for a particular record-
ing. It is much simpler to set the
loudness control for the desired loud-
ness. This you will become used to
with a little practice. Then adjust the
gain control so the actual loudness
corresponds with the setting on the
loudness control.

Some loudness controls, instead of
providing a continuously adjustable
range, use a multi-position switch,
that may have three positions for ex-
ample, marked low, normal and high,
referring to the degree of loudness.
This control can then be set according
to how you want the music to play
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NEW

an magnﬁcent!

P ESL-BJ Super 9o all-new tangential phono arm

P Complete line of ESL moving coil microphones,
microphome transformers, and transistor transformers

P ESL transistor amplifier

Write for free details

FOR LISTENING AT ITS BEST

Electro-Sonic Laboratories, Inc.
Dept. R - 35-54 Thirty-sixth Street « Loug Islaud City 6, N.Y.

Famous for the ESL electrodynamic cartridge, the world's most advanced phono pickup « From $14.95

NEW! UNIVERSITY PORTABLE SOUNDCASTING

POWRPAGE

PROJECTS VOICE BETTER
BOOSTS SALES HIGHER

The University Powrpage is-ideal for sporting
events, coaching, boating, picnics, civil defense,
auctions...literally anything requiring portable
soundcasting. The voice is projected clearly, dis-
tinctly...with a lightweight, self-contained Uni-
versity POWRPAGE. Goodbye to shouting...just
press button and talk! No tubes. .. no waiting for
warm-up. Exclusive built-in POWRSAVER circuit.
Two difterent design types for almost every need.

MODEL PP-1
$69.75 User Net
(Tess batteries)

PORTABLE POWRPAGE MODEL PP-1 Only 7% lbs.
Uses seven standard flashlight cells. Unit stands free
or hangs from any convenient structure. Press-to-talk
switch on microphone and long 11 ft. cable give you
complete frecedom of movement. Completely weather-
proof. Greatest power and voice clarity in portable
soundcasting!

PISTOLGRIP POWRPAGE MODEL PP-2 Where maxi-
mum compactness and freedom of action are desired.
Entire unit weighs only 4V 1lbs. Uses six ordinary
*pencil” batteries that fit inside the slim, easy-grip
handle, or may be powered directly from the 6 or 12
volt D.C. of car or boat ignition system. Completely
weatherproof.

See your distributor. For literature and further infors
mation write Desk 522, University Loudspeakers, Inc.,
80 So. Kensico Ave., White Plains, N. Y, MODEL PP-2 $65.00 User Net
(less batteries)
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Jutroducing

DUOTONE

FIDELITY
FOCUSs

Loudspeakers

New Engineering Technique Assures You—
Bell-Clear Highs; Vibrant-Undistorted Lows.

DUOTONE — For a quarter of a cenfury,
leader in the high fidelity industry, pre-
sents for the first time, DFF, DUOTONE
FIDELITY FOCUS LOUDSPEAKERS. A new
high in manvufacturing standards and pro-
cedures assures you of a superb quality
seldom found in most other loudspeakers,
Rigid specifications adhered to and exacting
field trials were made before this fine line
was presenfed to the public. It was only
the results of these exhaustive tests that
assured us of a product worthy of the HI-FI
enthusiasts interests. Whether you choose a
coaxial speaker such as the Royal or Medal-
ioh, or a woofer-tweeter combination like
the Supreme and the Duchess, you will be
more than satitfied with the excellent re-
sponse these speakers afford. Stop into
your HI-Fl dealer’'s showroom and ask to
hear them. Your reward will be the self-
satisfaction of hearing excellent high fidel-
ity sound reproduction. There's a DUOTONE
FIDELITY FOCUS LOUDSPEAKER to match
your system and they are priced to $53.97..

Write today for our FREE new booklet, “An
Obijective Study of Loudspeakers™. It's de-
signed to help you choose and install your
speaker system.

12 in. Coaxial
Cat. No. 12CX-62
35 to 18.000
cps. Power:

25 watts Imp:

8 (2]

12 in. Coaxial
Cat. No. 12CX-60
35 to 18,000
cps. Power:

15 watts Imp:
80

The MEDALION

8 in. Coaxial
Cat. No. 8CX-70
75 to 19,000
cps. Power:

6 watts Imp:
80

The ROYAL

8 in. Coaxial
Cat. No. BCX-50
50 to 20,000
cps. Power:

10 watts Imp:
80

7 in. Tweeter
Cat. No. 7-TX
350 cycles to
beyond aud.
Power: 10 watts

4 in. Tweeter
Cat. No. 4-TX
1000 cycles to
beyond aud.
Power: 5 watts
Imp:80 p

‘ The DUKE'

: N\&'\\\\

KEYPORT NEwW JERSEY
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in the room and the normal volume
control can then be used to get the
loudness right. This will generally
give a pretty close approximation to
the right loudness contour and from
this point the tone control can be used
to adjust for slight deviations in bal-
ance, if it does not sound to the best
advantage.

The switched arrangement has the
advantage that the correct contour
can be tailored into the circuit. Some
loudness controls use just a simple
tapped potentiometer, the schematic
of which is shown in Fig. 3. This
does not give sufficient steepness to
the loudness compensation, particular-
ly for playing at low levels. In fact,
it is little better than the use of the
tone control. Maybe, if you have a
separate tone control and a loudness
control of this type, the two can be
used together to get results that come
nearer to being right than just the
tone control by itself.

But the best arrangement, if you
have a loudness control that is con-

| tinuously variable (like most volume

controls), is to use one which comes
as a ganged potentiometer, two or
more decks with associated compo-
nents wired on to the potentiometers
to produce the required variation of
loudness contour as the control is
turned.

But discussion of the precise way of
getting the right characteristics into
a loudness control is another article
altogether. It must be said that, after
becoming accustomed to the correct
use of a good loudness control, going
back to a system that only has the
regular volume and tone controls
seems to lack the degree of smooth-
ness in reproduction obtainable with
the loudness control. Especially is it
difficult to get satisfaction for low
level listening, which is where the
good loudness control really does its
job well.

This can easily be demonstrated on
a preamplifier that has both forms of
control, playing a good wide-range
program that has plenty of bass and
treble. Turn down, first of all, the
loudness control and the effect is that
the orchestra or program is being
played more quietly, but still in the
room with you. Now restore the loud-
ness control to the maximum com-
fortable level and turn down the vol-
ume control. This time the effect is
not of the program bheing played more
quietly in the same room, but it seems
to go farther away as if it is no
longer in the room with you but play-
ing from somewhere down the street.

Sometimes it is nice to have both of
these facilities available, but if you
principally want to present music that
sounds good, you certainly want to
have it sound as if it is in the room
with you and not being played from
a distance away. So it looks as if we
really need loudness controls.

Just a final word, however. This
decision is not going overboard on the
second extreme mentioned at the be-
ginning of this article. The Fletcher-
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NEW-—-TRANSISTORIZED
RADIO KIT

Model TK-104, a professionally engi-
neered, completely transistorized super-
het receiver kit.

® Printed Circuit Chassis 4 transistors

® Self Contained Speaker—18 mw. Qut-
put

External Phone Jack

High Gain Ferrite Laapstick Antenna
Texon Leather Case

Completely Sub-miniature

Measures Only 6 x 4 x 2

Complete Easy To Follow Instructians

Model TK-201, a twa transistor preamp-
lifier kit on a printed circuit board.
Complete with all parts and simple easy
to fallaw instructians. The wide fre-
quency range af this preamplifier will
please even the most discriminate au-
diophile.

Order from your dealer or jobber or
for more informotion write todoy to:

TRAN-KIT ELECTRONICS
467 SOUTH 5th AVE., DEPT. [JB) MT. VERNON, N. Y.

Wa%"m-ﬂ

oY
oW

The “GOLDEN CREST” 20-Watt
Amplifier...with continuously
variable contour control for
Fletcher-Munson correction...

one of a complete line of
advanced design high fidelity
tuners, amplifiers and components. ..

hear these quality RAULAND vunits af
your Hi-Fi dealer or write for details. ..

RAULAND-BORG CORPORATION
3515 W. Addison St., Dept. T, Chicago 18, IIl.
B R ey s T
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Munson curves may be (and are)
scientific, but they do not represent
the exact loudness contours of your
ears. In their investigation, it ap-
peared that individual hearing is so
divergent that it is extremely unlike-
ly that anyone has average hearing.
But use of these average curves as-
sures a control that should satisfy.
Although each of us has hearing
that diverges one way or another
from these curves, they represent the
shape of almost everyone’s hearing
characteristic. This means that our
individual loudness difference contours
will be very close, although the actual
contours deviate widely. So a well-
designed loudness control, based on
loudness differences, will sound right
to glmost anyone.

SHIELDS FOR MINIATURE COILS
By LEON A. WORTMAN, W2LJU

UITE inexpensive and extremely effec-
tive is this little construction “kink.”
Small aluminum cans, some very neatly
painted in bright colors, are usually sup-
plied as containers for 35mm film ecas-
settes. Many photo-supply stores have
them on hand, too, and offer them for a
few pennies apiece. A few minutes’ time,
one can hardly call working with thin
aluminum “effort” or “laber,” and they
are transformed into sure-fit shield cans
for small coil forms, such as the Am-
phenol Type 24, and for miniature 7-
and 9-pin tubes.

For use as a tube shield or plug-ln coil
shield, drill a socket hole in the can
cover. The cover is considered to be the
shallower segment of the film can and
should always be the piece mounted to
the chassis. Then secure the can cover
to the chassis, utilizing the same hard-
ware for the purpose that holds the tube
or coil socket in place. A 3" hole drilled
in the bottom of the can, as shown in the
photograph, allows the tube tip to pro-
trude and provides ventilation.

When used as a shield for the prong-
less coil forms, simply drill a center hole
in the can cover. Use a single nut and
bolt to secure the coil form and can
cover to the chassis. Drill small holes all
the way through chassis, shield cover,
and coil form for the coil lead-wires.

The can very neatly threads together
and remains securely, both mechanically
and electrically, in position.

Film cans make good equipment shields.
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Send for MusiCraf's TREE
“high fidelity

catalog

Just off the press!

Jam-packed
with latest
hi-fi values!

-
ot W ROPRELS
3 o

elity catalog

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 Jess—from the standpoint of compatibility
and stable operating efficiency—in every price range.

Page after page pictures the newest high fidelity equipment with
detailed information about characteristics and specifications,

Whatever you want—whatever you need—speakers, tuners, ampli-
fiers, turntables, “do-it-yourself” kits, etc.—MusiCraft’s new catalog
features all the top quality components from leading manufacturers

E
b

I

F

1

1

: /IZ;! j i( y/l z‘ﬂ— nome
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1

: 48-A East Oak Street address

1 Chicago 11, lilinois

1

: Delaware 7-4150 city zone state
L
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BARGAIN
HUNTING 2

LAam FLuUX

ALUMINUM SOLDERING FLUX

TV

SERVICEMEN!

as other metals,
tin solder.

Wrilte for SENSATIONAL CATALOG
HENSHAW RADIO SUPPLY

wama V= JOV9 TROOST KANSAS CHTY, MO.

hty prices on request.
minum, and Glass Solders.
E. Lamps, P.

With this flux you solder Aluminum the same
You may use regular lead-
For 1 oz. send $2.00 Cash, Check,
or M.0.—No C.0.D. Postpaid in US.A, Quan-
Also Tin-Lead. Alu-

0. Box 371, Lindenhurst, L. 1., N.

Y.

LEARN TV

school in the west’

Work on late model sets—using modern equibment and service techniques: under gualified technician instructors
'y math or theory—also UHF and Color TV.

Short resident and corr d cour: un
APPROVED FOR VETERANS .. . day and nite classes.
Write for free literature, Dept. 1A for residence—Dept. IAC for correspondence.

V.S.1. TELEVISION SCHOOL

South Gate, California

‘At the most practical

4570 Firestone Blvd., Box 359
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BETTER RADIO-TV

for the come
plete 2.volume
course

AY

‘Tt these two great new Ghirardi training books teach
you to handle all types of AM, FM and TV service jobs
by approved professional methods—and watch your effi.
ciency and earnings soar! .

Completely modern, profusely illustrated and written
80 you can easily understand every word, these books
pave the way to fast. accurate service on any type of
home radio-TV-electronic equipment ever made. Euch
book is brand new. Each contains the latest data on
the latest methods and equipment—NOT a re-hash of
old. out-of-date material. Each 18 co-suthored by A. A,
Ghirardi whose famous RADIO PHYSICS COURSE and
MODERN RADIO SERVICING were, for 20 years, more
widely used for military, school and home study training

any other books of their typel

THE NEW Ghirardi
RADIO-TV SERVICE LIBRARY

Almost 1300 pages and over 800 clear illustrations
show step-by-step how to handle every phase of modern
troubleshooting and servicing.

1—Radio and Television Receiver

TROUBLESHOOTING AND REPAIR

A complete guide to Drofitable professional methods.
For the beginner, it is a comprehensive training course.
For the experienced serviceman, it is a quick way to
“brush up’’ on specific Jobs, to develop improved tech-
niques or to find fast answers to puzzling service prob-
lems. Includes invaluable "ne;:-by-nep" service charts.
820 pages. 417 illus., price $7.50 separately. (Outside
U.S.A. $8.00.)

2—Radio and Television Receiver
CIRCUITRY AND OPERATION

This 669-page volume is the ideal guide for service-
men who realize it pays to know what really makes
modern radio-TV receivers ‘‘tick’’ and why. Gives a
compliete understanding of bssic circuits and circuit varia-
tions; how to recognize them at a glance: how to elimi-
nate guesswork and useless testing in servicing them.
417 illus. DPrice separately $6.75 (outside U.S.A. $7.25).

New low price...you save #1.25!

1t broken into lesson form and sent to you as a
*‘course,”” you'd regard these two great books as & bar-
gain at $50 or more! Together, they form a complete
modern servicing library to help you work Cfaster, more
efficiently and more profitably. Completely indexed so you
can look up needed facts in a Jiffy.

Under this new offer. you save $1.25 on the price of
the two books—and have the privilege of paying in easy
installments while you use them! No lessons to wait for.
You learn fast—and you learn right!

STUDY 10 DAYS FREE!

I Dept. RN-47, RINEHART & CO., Inc. ]
I232 Madison Ave., New York 16, N. Y. i
Send book(s) below for 10-day FREE EXAMINA.
TION. In 10 days, I will either remit price indicated
(pl&s‘ postage) or return books postpaid and owe you I
nof ng.
II:I l;adlo & TV Receiver TROUBLESHOOTING & RE-I

AIR (Price $7.50 separately)

Iﬂ Radio & TV Recelver CIRCUITRY & OPERATIONI
I (Price $6.75 separately)

D Check here for MONEY-SAVING COMlINATIONI
I OFFER , . . Save $1.25.

3 o
You decide to keep

I until $13 has been paid. I

I Name ...ovevecnncccncans e secessssssane I

I AdAreSs .« ...covrossoscrssosscsssscscsansocse I
Citv. Zone. State. .....cceeviiinnnrnrrrrnrraane I
Qutside U.S.A. 8 for TROUBLESHOOTING & RE-
PAIR; $7.25 for CIRCUITRY & OPERATION; $14 for
both ash with order only. but same 10 day return
privilege. I
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"APPLIED ANALYSIS" by Cornelius
Lanczos. Published by Prentice Hall,
Inc., Englewood Cliffs, N. J. 539 pages.
Price $9.00.

An advanced exposition by the Se-
nior Professor at the School of Theo-
retical Physics, Dublin Institute for
Advanced Studies, of the branch of
mathematical analysis pertaining to
finite algorithms rather than infinite
processes. Such subjects as algebraic
equations, matrices and eigenvalue
problems, large-scale linear systems,
harmonic analysis, data analysis, quad-
rature methods, and power expansions
are covered for the physicist or engi-
neer with a strong mathematical back-
ground.

* * *
"TELEVISION ENGINEERING HAND-
BOOK" edited by Donald G. Fink.
Published by McGraw-Hill Book Com-
pany, Inc., New York. 1496 pages.
Price $18.00.

This encyclopedic work represents
the contributions of some thirty-three
specialists in the television engineer-
ing field as compiled and edited by
Donald G. Fink, director of research
for Philco Corporation.

There are twenty sections in this
book covering standards, color, ampli-
fication, synchronization, transmitters,
receivers, cables, ete., including all of

the quantitative data required to de-
sign and operate television equipment
anywhere in the world.

The book provides a detailed and
comprehensive analysis of both mono-
chrome and color television systems
as well as pertinent and needed data
on systems and standards in use in
Great Britain, France, and throughout
the Continent. Detailed design data
on all portions of color and black-and-
white television receivers is also in-
cluded.

This volume represents a stagger-
ing array of pertinent information and
the authors, editor, and publishers are
to be congratulated for performing
this service to the industry.

*® % *

"TRAINING MANUAL ON ANTEN-
NAS" edited by the TechRep Div. of
Philco. Published by Philco Corpora-
tion, Philadelphia. 217 pages. Price
$1.93. Paper bound. Vol. 1.

This is a practical instruction man-
ual which covers the propagation of
radio waves, antenna fundamentals,
transmission-line theory, methods of
feed at the antenna, coupling circuits,
types of antennas, and construction
and measurement information.

Although primarily designed for use
in classrooms and in connection with
service training courses, the material
included could easily be assimilated by
the individual technician working
alone. Among the antennas covered
are half-waves; parasitic arrays; driven
arrays; long single-wire antennas; “V”
and rhombics; low-, medium-, and
high-frequency antennas; v.h.f. and
u.h.f. antennas; and antennas for spe-
cial applications. Examination sheets
are included in the manual.

CODE PRACTICE OSCILLATOR WITH SPEAKER

COUT troops, ham clubs, and others

concerned with the training of would-
be radio amateurs will no doubt be in-
terested in the inexpensive transistorized
code practice oscillator circuit shown
below. This circuit will drive a small
speaker which makes the unit suitable
for group instruction as well as for use
by individuals learning code on their
own.

The circuit uses one 2N107 transistor
and is powered by a 2214 volt battery.
The pitch of the signal emanating from
the small speaker can be varied to suit

the user. The entire circuit may be built
into a compact cabinet with the key being
plugged in by means of a cable. All of
the parts required in the construction
are standard and readily available from
most parts jobbers with the possible ex-
ception of the transformer which is an
Argonne AR-96 unit designed especially
for transistor circuitry.

The transformer or the entire circuit
in the form of a special kit (KT-118)
are available from Lafayette Radio. The
kit is $8.95 with the companion key
priced at $1.25 extra. 30—

Schematic diagram and over-all view of the transistorized code practice oscillator.

10K .lutd.

P-N-p
GE2NIO7
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Copies of the book are being dis-
tributed by the company, 18th and
Courtland Streets, Philadelphia 40,
Pa.

* * *
“ELECTRONIC METAL LOCATORS"
by Harold S. Renne. Published by
Howard W. Sams & Co., Inc., Indian-
apolis. 117 pages. Price $2.50. Paper
bound.

This book was prepared as the di-
rect result of a heavy “consumer de-
mand” for details on building and
using units for locating buried metals
or “treasures” of various types.

As the author points out, there are
many commercial applications for such
devices. Manufacturers of a wide va-
riety of consumer items use metal lo-
cators to insure that foreign particles
are not introduced during processing
to the detriment of the user or the
maker’s reputation.

The book is divided into six chap-
ters dealing with the basic theory be-
hind the design of metal detectors,
commercial units, home-built devices,
industrial applications, prospecting,
and mine detectors. Two appendices
are also included and list a compre-
hensive bibliography for further study,
and the names and addresses of com-
panies making commercial versions of
these instruments.

Plumbers, electricians, utility work-
ers, householders, hobbyists, prospect-
ors, and experimenters will find this
book fascinating reading. As the au-
thor points out in his Preface, even if
you never find so much as a lead nickel
—the fresh air and sunshine will do
you a lot of good.

The text is written in an easy-to-
read and entirely understandable style.
The book fills a real need for a prac-
tical manual on an interesting type of
electronic gear.

* * *

"HOW TO INSTALL & SERVICE IN-
TERCOMMUNICATION SYSTEMS"
by Jack Darr. Published by John F.
Rider Publisher, Inc., New York. 146
pages. Price $3.00. Paper bound.

If the number of inquiries received
by this magazine is any criterion, there
is a wide interest, both professional
and lay, in the subject of intercoms.

This book should answer most of the
gquestions that arise in the minds of
would-be builders of such gear. Both
commercial and home-built units are
described and, in addition, a directory
of manufacturers has been appended
for reference purposes.

* * *

"FREQUENCY MODULATION" by
L. B. Arguimbau & R. D. Stuart. Pub-
lished by John Wiley & Sons, Inc.,
New York. 94 pages. Price $2.00.
This short volume is based on expe-
rience gained by the authors when
they were both connected with the
Research Laboratory of Electronics at
M. I. T. The text material is divided
into six chapters dealing with an in-
troduction to FM, the nature of fre-
quency modulation, transmitters, re-
ceivers, interference, and the appli-
cation of FM to television. B
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WALL
 INDUSTRIAL
SOLDERING IRONS

than ANY OTHER

soldering irons of equal tip size

Proved 4 times faster on the production lines
of America’s leading electronics firms. Complete
scientifically designed . . .
individually tested . . . for easier, surer precision
work or heavy duty soldering. Operate on 110-
120 volts, AC or DC! Model 18T illustrated,

range of sizes . . .

Exclusive
THERMOSTATIC ACTION . . .

Guaranteed for the life of the iron!
Prevents excessive tip burning!

MANUFACTURING CO.

Grove City, Pennsylvania

OVER 20,000,000 SOLDERING PRODUCTS SINCE 1864

Most %
Often %
Needed o

Components & !
At YOUR V4
Fingertips!

3 pole, 12 position switch individually
selects one of the '"36" components
for direct substitution.

Contalns:

% 12—1 weatt 10% rosistor
from 10 ohms to 5600 ochms

% 12— watt 10% resistors
from 10K ohms to0 3.6
megohms

% 10-600 volt capacitors Completely isolated
from 100-mmfd. to .5m¢d,

% 1—10mtd., 450V Hectrolytic POPULAR
* 1—40 SENCORE

—40mfd., 430V Eectrolytic PRODUCTS
% For Shop, Lab, or outside service | , Transistor

Tester
* Leakage
Checker
* Filament
Taster
* Voltage
Regulater
o Bias Supply

AVAILABLE AT ALL PARTS
~ == DISTRIBUTORS!

SERVICE

INSTRUMENTS CORP,
171 OFFICIAL RD., ADDISON, ILL.

Cut out this od now for further information.

r------------
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You can forget about |

chassis 'BITES”

$29.50

From stock or
your jobber

Adjust-A-Yott LR-5

VARIABLE TRANSFORMER

No wonder thousands of service men rely
on the LR-5! Combines features of both
variable and isolation transformer. Drop
line voltage to check faulty oscillator.
Cook set to breakdown intermittent parts.
All without chassis touching jitters! No
service bench complete without this unit.
Write for descriptive catalog.

STANDARD

ELECTRICAL PRODUCTS (O.
2240 E. THIRD ST., DAYTON, OHIO
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How far can yvou go
in Electronics

without a Degree ?

Bernie Roth examines ribbon from printer
during Field Engineering Laboratory period.

Without a formal degree, 24-year-old Bernie
Roth is already established as a Computer Units
Field Engineer—handling a key responsibility
with IBM. At the McGuire Air Force Base, a
directional control site for Project SAGE, Bernie
is part of a team maintaining an entire electronic
digital computer system. In this assignment, he
must stay abreast of all the most advanced
electronic concepts—developing his professional
know-how every day. ‘““That’s what’s different
about IBM,’”’ Bernie says. “The graduate engi-
neer has an advantage anywhere—but here at
IBM the technician also can grow into mana-
gerial positions. IBM is one of the few organi-
zations I know of that is willing to invest time
and money in training the technical man—and
then gauges his future ability strictly on
performance.”’

IBM instituted its program for specialized
technical training many years ago. The theory
behind this built-in educational system asked the
question: Why should the capable man be de-
nied the opportunity simply because he lacks a
formal degree? The wisdom and foresight of
IBM’s decision are reflected in the story of Bernie
Roth—in the misgivings of his past—in the
certainty of his future.

116 RADIO & TV NEWS
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The Navy steers Bernie
on the right course

When Bernie graduated from Croton,
N. J. High School in 1950, he received
a general diploma—mathematics and
science made up a small part of his
curriculum. Enlisting in the Navy in
1951, Bernie proved his aptitude for
technical work and was assigned to
the electronics preparatory school in
Jacksonville, Fla. Later, he attended
the Class A Aviation Electronics
School in Memphis, Tenn. . . . prob-
ably the most important phase of his
naval training because it was in

!

Here, he scans the schematic
of computer cirevits.

Memphis that he became convinced
that a technical career was “Right up
my alley.”” But an event that oc-
curred during a furlough in the spring
of 1955 put a brand-new light on
Bernie's future.

merde o Berel

2}

Bernie smiled when he mentioned
that his mother had a tendency to
clip want ads. “It was just pot-luck
that one of the ads she spotted was for
IBM Kingston and Project SAGE.”
Soon afterwards, Bernie hopped a bus
to Newark for an interview with the
IBM representative. He took the re-
quired number of tests—talked over
his hopes and ambitions, and “That’s
about all there was to it.”” In July,
Bernie notified IBM that he was
definitely available, and supplied the
necessary references. Meanwhile, he
made a study of IBM’s history, its
policies, its growth, and its future—
all of which impressed him favorably.
One day in September, Bernie re-
ceived instructions to report to
Kingston to begin training in the
applications of electronic computers.
|
he stuc gston
“The Kingston program is a real ex-
perience, and quite an eye-opener in

April, 1957

electronic techniques. First of all, 1
studied basic circuitry. Then, I actu-
ally learned a new way to think—the
ability to comprehend the whole from
the assorted parts. The student must
know how to form logic blocks, and
in time, he should be able to design
his own circuits. All of this proved
especially helpful once I got out into
the field. Later on, I studied the
various input-output devices which
are used as auxiliary units to the
central computer. Finally, I analyzed
the methods that supply the power
for this electronic giant. Millions of

Bernie checks a unit in
one of the operating consoles.

wattsareneeded—a phenomenal
amount. In general, I'd say that you
couldn’t find a better training ground
for understanding the uses of elec-
tronic as well as electro-mechanical
equipment.”’

daae E PGy Sy

“I'm responsible for the performance
of the input-output devices—the aux-
iliaries that supply information to the
central computer. The many Project
SAGE outposts—picket ships, recon-
naissance planes, Texas towers—flash
their signals to the input devices
which, in turn, correlate and compile
the data. You might say the input
devices prepare the food for digestion
by the main electronic computer.
This, incidentally, is one of the world’s
largest computers, which is built and
tested at Kingston, then disassembled
and shipped to a directional control
site such as McGuire. Sometimes, I
have the chance to assist in systems
and displays. Now displays really
fascinate me. There's a kind of tele-
vision screen on which you can detect
a plane, determine whether it’s
friendly or hostile, and where it’s
headed. My work is always different,
never routine, and that's very im-
portant to me.”

www.americanradiohistorv.com

How does the future look to Bernie?

A happy and prosperous future is in
the offing for Bernie Roth. And, based
on the records of his older associates,
he’s confident that in five years’ time
he will qualify as a Systems Engineer,
at the very least. The next steps
going up the ladder are Group Super-
visor and then Group Manager. ‘“The
real satisfaction in working with IBM
is the opportunity to understand
more and more about electronic
techniques. And IBM is quick to
recognize and reward improved abil-
ity through greater knowledge.”

= R

An outdoor man, Bernie takes full advantage
of the New Jersey game preserve.

What about you?

Since Bernie Roth joined IBM Military
Products and the Project SAGE program,
opportunities are more promising than
ever. This long-range program is destined
for increasing national importance, and
IBM will invest thousands of dollars in
the right men to insure its success.

If you have 2 years’ technical school-
ing—or equivalent experience—IBM will
train you for 6 months as a Computer
Units Field Engineer.

If IBM considers your experience equiv-
alent to an E.E., M.E., or Physics degree,
you'll receive 8 months’ training as a
Compuler Systems Engineer.

After training, you will be assigned to
an area of your choice. You receive salary,
not wages, plus overtime pay. In addition,
every channel of advancement in the
entire company is open, and IBM is a
leader in a field that is sky-rocketing in
growth. And, of course, you receive the
famous IBM company-paid benefits that
set standards for industry today.

WHY NOT WRITE—today—to Nelson
0. Heyer, Room 4304, IBM Corp., Kings-
ton, N. Y. You'll receive a prompt reply.

CUSTOMER ENGINEERS: Opportuni-
ties are also available, loecally, for servic-
ing IBM machines, aftertraining with pay.

MILITARY
PRODUCTS

OATA PROCESSING ¢ ELECTRIC TYPEWRITERS
TIME EQUIPMENT . MILITARY PRODUCTS
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'SCOPES ARE
“GOLD MINES™

. . . When you learn to use
them RIGHT. . . on all
kinds of service jobs!

THIS GREAT BOOK
TELLS ALL YOU NEED TO
KNOW ABOUT THEM!

R Here’s the “secret”
B|g 2nd of servicing any radio
e or Television set ever
Edition built . . . easier, better
i and faster!
Contains Latest In plain language,
Data and More MODERN OSCILLO-
Th?';'cigrf:'" SCOPES AND THEIR

USES brings you the
data on ’scopes that you
really need. It teaches
you when, where and
exactly how to use oscil-
loscopes on all types of
jobs.

You learn how to
handle tough jobs easier
and faster than you may
have thought possible. Every detail is clearly
explained—from making connections to ad-
justing components and setting the controls.

WORK EASIER—BETTER—FASTER

Equally important, you learn how to ana-
lyze oscilloscope patterns accurately and in
less time. Almost 400 illustrations including
dozens of pattern photos make every step
perfectly clear.

This famous book—now in its revised 2nd
Edition—is more widely used than any other
of its type. That’s because it gets right down
to “brass tacks” in a way you can hardly fail
to understand. No complicated mathematics.
No involved theoretical discussions. You learn
exactly how to use your oscilloscope on all
types of AM, FM and television service (in-
cluding color TV). You learn each step of
the work fully—from locating troubles fast to
handling tough realignment jobs.

PRACTICE 10 DAYS FREE!

fneludes use of
’scopes in color

TV . . . black and
white TV . . . Radio
. . . Industrial Elec-
tronies . . . Teach-
ing...evenin
atomic energy work!

F————————— e A
| Dept. RN-47, RINEHART & CO., INC.
232 Madison Ave., New York 16, N. Y. | |
Send 2nd Edition of MODERN OSCILLOSCOPES |
| for 10-dsy FREE EXAMINATION. I will then re-
mit $6.50 (plus postage) promptly in full payment I
(SAVE! Send |
Same [0-day

or return book and owe you nothing.
I $6.50 with order and we pay postage.
I return privilege with money refunded.)

| Address

I City, Zone. State........cocovviinieinnninnennnnns

| OUTSIDE U.S.A.—Price $7.00, cash with I

| Zrder. Money back if you return book in 10 |
ays.
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MOTORIZED HAM ANTENNA
E. F. Johnson Company, 2902 Second
Ave.,, S. W., Waseca, Minnesota, un-
veils a fully automatic multi-band ver-
tical antenna in the Viking “Match-

Stick.” It is a pre-tuned system re-
motely driven by a motor that is auto-
matically controlled from the trans-
mitter location. It provides switching
through 80, 40, 20, 15, 11, and 10 me-
ters without the need for adjustment.
The standing-wave ratio is better than
2:1 on all bands. Impedance is 52
ohms, and the vertical radiation angle
is low for DX.

The tuning network is in a weather-
proof cabinet at the base of the anten-
na, with effective length and network
selected by weatherproof relays mount-
ed right on the mast. The 35’ vertical
mast is made of 2” aluminum tubing.
The six nylon guy ropes that are fur-
nished will not affect the radiation
pattern.

ADDED WAREHOUSE

Snyder Manufacturing Company, of
Philadelphia, Penna., has opened its
sixth warehouse. The newest one will
help provide rapid service for the
manufacturer’s customers in north-
western U. S. It is located at 1612
Broadway, Seattle, Washington.

3-BAND AMATEUR ANTENNA

Telrex Laboratories, Asbury Park,
New Jersey, features performance on
three bands, the 10-, 15-, and 20-meter
bands, with a single transmission line
in “Tri-Band” model TB-57-2E. Fully
calibrated so that it may be assembled
without adjustment or tuning, the an-
tenna provides optimum spacing of
elements on each of the three bands
without interlacing. In addition to the
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driven element, there is a separate di-
rector for 10 meters, a separate re-
flector for 15 meters, and a separate
reflector for 20 meters.

Gain is said to be 5.6 db or better
on each band, with front-to-back ratio
18 db or better on each band. Horizon-
tal beamwidth is 65 degrees or better,
and the maximum voltage standing-
wave ratio is 1.3:1. Adjusted for feed-
ing with a single 52-ohm coaxial cable,
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the “Tri-Band” will handle up to 1.5
kw.

Longest element is under 33’; weight
is 36 lbs.; all-aluminum construction
is designed to withstand 80 m.p.h.
winds. The antenna can be handled by
a heavy-duty TV rotator.

VERSATILE INDOOR ANTENNA

Radion Corporation, 1130 W. Wiscon-
sin Ave, Chicago, Ill., is distributing
its Model 185 Indoor TV Antenna, the
“V-8 Universal.” The flexible design
permits either top-of-the-set mounting
or built-on back mounting, as illus-
trated in the accompanying photos.
The 3-section nickel-plated steel dipole
is fixed to a high-impact polystyrene
mahogany case. The base is protected
by a felt pad to protect the cabinet
finish. All mounting hardware is in-
cluded. Usable for both v.h.f. and u.h.f.,

back-of-the-set mounting can be ac-
complished in minutes with two screws
provided. The dealer can cut inventory
requirements in that he can stock this
single antenna to provide a choice of
mounting on a wide variety of new
and old TV receivers.

COMMUNITY FIGURE

Channel Master Corporation of El-
lenville, N. Y., has reason to be proud
of its president, Harry Resnick, as
does the entire town. The closing of
the Home National Bank of Ellenville,
headlined across the country some
months ago, left the community with-
out sorely needed banking facilities to
continue its economic life. The closing
occurred as a result of a shortage of
$1,300,000 left by the former bank pres-
ident.

Mr. Resnick, as head of a reorganiza-
tion committee, led the drive that more
than covered the shortage from 465
stockholders who formed the new El-
lenville National Bank. This new insti-
tution is believed to have the broadest
ownership base in the Ulster County
Catskill resort area. For his efforts,
Mr. Resnick was featured as the New
York Times’ “Man in the News.” Ex-
plaining his efforts, he. said, “This is
my town. I owe a lot to Ellenville and
its people.”

RADIO & TV NEWS
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1. Do you wish to extend your experience
in electronics 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

H O W organization?
N ' 4.Do you believe that you can accurately

relate your findings and studies in tech-
nical language?

5. Are you interested in such devices as an-
alog computers, digital computers, power
supplies, transmitters, receivers, and mi-

crowave antennas?

6.Do you enjoy working with people?

AN SWE R If you can answer “yes” to four of the

above questions and have an Electrical
Engineering or Physics degree, chances

are that you can qualify for one of the
“Y E s ?" several engincering positions in the
M Hughes Field Engineering department.

In addition to giving you well-rounded
experience in electronic systems and con-
trols, Hughes offers you training at full
salary, moving and travel allowances, per
diem expenses, and many other benefits.
For further information write Mr. W. A.
Barnes at the address below.
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RESEARCH AND DEVELOPMENT LABORATORIES
SCIENTIFIC STAFF RELATIONS
Hughes Aircraft Company, Culver City, Calif,
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How the

scientific world

The books...

shares in fruits of the telephone art

In their work to improve telephony the scientists and
engineers of Bell Telephone Laboratories make important
findings in many sciences. They thoroughly report these
findings in professional journals and magazines. But some-
times, as knowledge accumulates in a vital field, a “treat-
ment in depth” is prepared in book form.

Bell Laboratories authors have written 36 books to date
and others are in preparation. Many have become classics
in the Laboratories’ primary field of communications. Many
have become standard works of wide application because
they provide a fundamental guide for technologies in other
fields. For example, the design of automatic switching
systems is of primary importance in computers; statistical
quality control provides the indispensable basis for eco-
nomical manufacture. Through their books these scien-
tists and engineers and the Laboratories attempt to repay

120

benefits they receive from the published works of others.

The pictures on the opposite page show some Bell
Laboratories authors of technical books. A complete list-
ing of titles may be obtained by sending in this coupon.

Publication Department, Dept. 33
BELL TELEPHONE LABORATORIES
463 West Street, New York 14, N. Y.
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BELL TELEPHONE LABORATORIES

World center of communications research and development
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...the authors

Most of the books written by Labora-
tories authors are published by D. Van
Nostrand Company. Other publishers
include John Wiley & Sons and

McGraw-Hill.

Subjects include

speech and hearing, mathematics,

transmission and

switching circuits,

networks and wave filters, quality
control, transducers, servomecha-
nisms,quartzcrystals,capacitors, visible
speech, earth conduction, radar, elec-
tron beams, microwaves, waveguides,
antennas, traveling-wave tubes,
semiconductors, ferromagnetism.

Harold S. Black, B.S.
in E.E., Worcester
Polytechnic Inst.,
author of “Modulation
Theory.”

Richard M. Bozorth,
Ph.D., California Inst.
of Tech., author of
“Ferromagnetism.”

Hendrik W. Bode,
Ph.D., Columbia
University, author of
“Network Analysis and
Feedback Amplifier
Design.”

April, 1957

John R. Pierce, Ph.D.,
California Inst. of Tech.,
author of “Traveling-
Wave Tubes.”

W. Thornton Read,
M.S., Brown University,
author of “Dislocations
in Crystals.”

Walter A. Shewhart,
Ph.D., University of
California, author of
*“Economic Control of
Quality of Manufactured
Product.”

TV Cameras
for
Surgical
Colorcasts

Production begun on first
color TV camera system
designed for medical use.

HE Radio Corporation of America
has started commercial production of
the first compatible color television
camera system specifically designed
for medical use.

Engineered for completely remote
operation and maximum operating
economy, the medical TV camera is
expected to be widely used in hospi-
tals and medical centers, colleges and
universities, and research institutions
for origination of live closed-circuit or
on-air colorcasts of surgical, medical,
and educational instruction and dem-
onstrations. First units have been
shipped to Walter Reed Army Medical
Center, Smith, Kline and French Lab-
oratories, and the University of Mich-
igan Medical School.

The medical camera is designed
around three vidicon camera tubes and
special circuitry which make possible
televising surgical procedures in full-
color detail under normal operating-
room lighting. The unit is designed to
permit long periods of exposure to a
single scene without danger of image
burn-in, and to eliminate halo or over-
loading effects caused by reflections
from polished instruments or wet tis-

sue.
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To eliminate interference with surgery or
demonstrations, medical TV camera is de-
signed for horizontal installation in over-
head fixture which supports both camera.
peering into mirror. and surgical lamp.

The camera’s ‘“overhead” design
keeps it out of interference range of
the surgeon or instructor, yet permits
unrestricted viewing freedom. Hori-
zontally mounted, the camera looks
into a mirror which reflects the optical
path downward through an opening in
the surgical lamp. Remotely con-
trolled, the mirror can be panned and
tilted to change the viewing field with-
out moving camera or lamp. If the
lamp is moved, the camera'’s optical
path automatically moves to coincide
with the change in lighting path.

The camera’s complete remote-con-
trol design permits one-man operation
of the entire system, including camera
focusing and lens selections, as well as
operation of the camera mirror. In
cases of surgery confined to a tiny
area, such as the eye, optical magnifi-
cation of the televised area can be ob-
tained by selection of lenses with long
optical focus. The camera can also be
used with a miscroscope system. —{3(—

First color television
camera system specifi-
cally designed for med-
ical use. E. C. Tracy
(left). Manager of Broad-
cast and TV Equipment
Dept.. discusses opera-
tion of camera’s four-
lens turret with J. H.
Roe. Manager of TV
Camera Engineering.

A
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BUILD THE BEAT—
BUILD Alll ED,S OWH

knight-kit HOBBYIST VALUE
PHOTO-ELECTRONIC RELAY KIT

A

Model s‘laso
Y-702

Build your own modern, dependable photo-
electric system at low cost! System con-
sists of relay kit and light source, Ideal as
counter, announcer, burglar alarm (can be
set to ring bell continuously when beam is
broken) and for hundreds of other uses. An
ultra-sensitive system, easy to assemble
and capable of professional results.

Relay Kit Only. SPST contacts, rated 1 amp.
Supplies 6.3 v, at 0.6 amps for alarm,
counter, etc. Max. counting rate: 600 per
minute. Uses sensitive cadmium selenide
g(l;ot.ocell. Usable distance from light source
low: White, 250 ft; deep-red filter, 125 ft.
With 5696 thyratron tube. Size, 5 x 3 x 5”.
Shpg. wt., 214 lbs. $1250
Model Y-702. Net, F.0.B. Chicago.. 13

Light Source Kit Only. Sealed-beam bulb;
capped filament; removable dark red filter.
6 x 6 x 4”. Shpg. wt., 34 lbs.

Model Y-703. Net, F.O.B. Chicago. ... 3675
OTHER knight-kit HOBBYIST VALUES

g

WIRELESS 50 W/SEC. ELECTRONIC
BROADCASTER KIT PHOTOFLASH KIT
Y-705 5950 Y-244 52850

s |

PHONO PHONO
AMPLIFIER KIT OSCILLATOR KIT
Y-790 $§95 Y-760 $585

See our Supplement No. 165 for 12
other knight=kit hobbyist values

SUPPLEMENT
featuring knight-kits

Send for our FREE
Supplement No. 165
featuring 45 great
Knight-Kits, including Test
Instruments, Hi-Fi, Hobbyist
and Amateur Kits. Write
for your copy today.

ORDER FROM

ALLIED RADIO

Dept. 01-D7, 100 N. Western Ave., Chicago 80, Ill.
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The CRT Tester-Reactivator
(Continued from page 49)

cannot avoid occasional situations that
involve discomfort and embarrass-
ment, especially when the expensive
picture tube is involved. At one time
there was no way out with many situ-
ations that can now be handled much
more readily.

The first time the tester extricated
the author from such a spot involved
a call-back on a set in a large lake-
front home. The owner, a retired
manufacturer, was having trouble
with a familiar-looking 17-inch West-
inghouse. This set had been serviced
less than two weeks earlier when the
secondary of the flyback transformer
had shorted to ground. In addition to
the transformer itself, it was neces-
sary to replace the high-voltage filter
capacitor, the 1B3 rectifier, the 6AX4
damper, and the two 5U4 low-voltage
rectifiers. Needless to say, the bill
had been a healthy one. However, the
symptoms appeared to be genuinely
different this time. Brightness was
fixed at a high level and there was no
video. Sound was good. When the
owner asked, ‘“What’s wrong?” he
had to be told that it looked as though
the picture tube had given up. “Pic-
ture tube!” he exclaimed, and then
let loose with a vigorous tirade.

What can be done in a loaded situ-
ation like this? He finally calmed a
bit when he was informed of some
possibility that the tube could be re-
paired. He shrugged and sat down.
With the tester connected, it was
found that the cathode connection had
gone open—but if that were the case,
why the bright raster? A filament
isolation transformer was connected
to the tube now, and this caused the
raster to disappear altogether. So far
so good.

This is what happens in such cases:
The heater and cathode of the picture
tube are always touching physically,
but a thin insulating coating of alu-
minum oxide on the heater prevents
electrical contact. When this insula-
tion deteriorates, there is a heater-
cathode short. The combination of
filament heat and the mixing of differ-
ent voltages at this point can cause
enough stress to break the cathode
structure, resulting in an open cath-
ode. That is apparently what had
happened in this case.

Emission from the cathode (and a
consequent raster) persisted because
the cathode circuit was completed to
ground by way of the short to the
heater. The isolation transformer for
the heater removed this accidental
path that was completing the circuit
and thus emission stopped. The heater-
cathode short that had been causing
the stress had been relieved by the
transformer. All that remained to be
done was to reach into the vacuum of
the picture tube to weld the cathode
structure back together and the CRT
could be made to operate again!
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The tester-reactivator was re-in-
stalled in an attempt to repair the
break. The tester was set to apply
heavy filament voltage to the tube.
The 1000 volts available from the tes-
ter was then applied to the CRT.
Nothing happened. With the plastic
handle of a screwdriver, the neck of
the picture tube was tapped contin-
ually, in the hope that the elements
inside the picture tube around the
open condition could be vibrated close
enough together so that the heavy
voltage could weld them. Thirty sec-
onds ticked by, with the incredulous
set owner watching, before a vibra-
tion was felt, quickly followed by a
spark in the neck of the tube. The
tester was turned off, the isolation
transformer was re-installed, and the
receiver was turned on. A clear pic-
ture came into view on the screen.

The customer could hardly contain
himself. It was explained carefully
to him that there was some possibility
of the repair not lasting, but he was
satisfied that at least an honest at-
tempt had been made and that the
situation was now hopeful. He paid
his fee without complaint and let a
relieved technician escape. {30~

Mac's Service Shop
(Continued from page T2)

problem since you bought that com-
plete set of record-changer manuals. I
simply leaf through them, looking at
the pictures of the changers, until I
find one exactly like the one giving me
a hard time. Lots of times, of course,
I have a pretty good idea whose baby
it is just from looking at it; but those
manuals are worth their weight in
gold when it comes to identifying an
unfamiliar changer. And believe you
me: most of those Rube Goldberg con-
traptions are hard enough to work on
when you have exploded diagrams, de-
scriptions of the change cycles, and
possible trouble charts to help you.
Without these things, you are darned
near helpless.”

As he finished this lecture, Barney
walked over to see what Mac was
doing to the TV set on the bench. He
had removed a couple of stacks of se-
lenium rectifiers from it and was
bringing the leads that had gone to
the rectifiers underneath the chassis
up to what looked like a double fuse-
clip mounted top-side.

“What do you think you're doing?”
Barney demanded.

“I'm changing over to the new sili-
con rectifiers recently brought out by
Sarkes Tarzian,” Mac explained.

“Where are they?” .

Mac brushed aside an empty 12BE6
tube carton and revealed a couple of
little units about the size of cold cap-
sules.

“You mean -them are going to take
the place of them?” Barney demanded
as he jabbed his forefinger first at the
tiny silicon rectifiers and then at the
discarded selenium units.
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“Ignoring the bad grammar, yes,”
Mac replied. “Those little Type M500
silicon diodes are rated at 500 milli-
amperes at 130 volts; and from what
I've been reading, they can really
take it.”

“Looks as though they’d melt right
down,” Barney muttered. “They don’t
have the heat-radiating surface sele-
nium rectifiers do.”

“Neither do they generate as much
heat,” Mac replied. “They have a very
low reverse current leakage, and the
forward voltage drop across them is
extremely low. Since the heat gen-
erated in the rectifier is directly con-
nected with the forward resistance of
that rectifier, when this resistance is
lowered, the rectifier heating goes
down with it.”

“If they have a low voltage drop, I'd
think they’d put out more voltage
than do the selenium jobs,” Barney
observed.

“You think right. Actual tests made
on TV sets using half-wave voltage
doubler circuits showed that when se-
lenium rectifiers were replaced with
silicon units, the full-load output volt-
age was upped from 15 to 30 volts.”

“Wouldn’t that tend to upset things,
maybe pop filter and bypass capaci-
tors, and so on?” Barney asked.

“I was wondering about that, too.
However, I doubt you’d have trouble
in most cases. The parts you mention
ordinarily have more than enough
safety margin to take care of the ex-
tra voltage. We have found out that
most sets work better with the volt-
age a little high than they do when it
is a little low. But there are bound to
be some cases, where say the line volt-
age is above normal to start with,
when replacing selenium rectifiers
with silicon units may cause a mar-
ginal capacitor to give up. But it
would probably have gone before long
anyway.”

“Do you think they will last longer
than the selenium units ?”

“I'm not going to stick my neck out
on that one. I still remember that
when selenium rectifiers came on the
market I took the word of the ‘ex-
perts’ and passed along to my cus-
tomers the information that a selenium
rectifier would never need to be re-
placed, that it would last the life of
the set. Remembering, with a red face,
how wrong I was about that, this
time I'm going to wait and see. How-
ever, I'll say this: all tests seem to in-
dicate silicon rectifiers may deliver
what selenium rectifiers promised. The
silicon units seem to suffer no loss in
output voltage after many hours of
hard usage, and they can operate in
higher ambient temperatures than can
selenium rectifiers.

“Still, I'm not going to say they will
not need replacing. T'll just say this:
if they do have to be replaced, slipping
the old ones out of these little clips
and slipping a pair of new ones in
place is going to be a whale of a lot
easier than replacing those soldered-
in, under-the-chassis seleniums!” -0~
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BEWARE

OF SUBSTITUTES

You know from long experience
the trouble-free operation

selenium rectifiers give!

Replace only with

SAFE CENTER

SELENIUM RECTIFIERS

No other type of metallic rectifier has come close to their
record of billions of top performing rectifier hours.
Demand RRco. selenium rectifiers that have been proved
in the field for so many years — as long lasting original
equipment and as replacements.

There’s an attractively priced Radio Receptor rectifier
immediately available from your distributors stock to fit
every radio and TV requirement.

* No adjustments !
* No mounting problems !
* No call backs !
* No chance of overloading other components !

Semiconductor Division

Radio Receptor Company, Inc.
Radio and Electronic Products Since 1922
240 Wythe Ave., Brooklyn 11, N. Y. EVergreen 8-6000
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VIKING "ADVENTURER™ —An ideal 50 watt
CW transmitter for the novice or experienced
amatevr. Effectively TVi suppressed , . . built-in
power supply . . . bandswitching 80 through 10
meters Easy to build and safe to operate. Complete
with tubes, less crystal and key.

Cat. No. 240-181 Kit.......Amateur Net $54.95

build } {

-

E VIKING "RANGER™ —Tops for operoting Convenience
a m ate u r i —enough power for world-wide contacts! Builtin VFO
10 meters. 75 watts CW input—65 watts phone. TVI
n suppressed —with tubes, less crystals, key, microphone.
tra nsm |tter Cat. No. 240-161-1 Kit. . . . Amateur Net $214.50
Cal. No. 240-161.2 Wired . Amateur Net $293.00

from these

3 easy-to-assemble

kits!

VIKING "VALIANT" — 275 watts CW and SSB
(P.E.P. inpul with auxiliory SSB exciter} 200 watts
phone! Bandswitching 160 thru 10 meters. Built-in VFO
or crystal control. Wide range pi-network output—
TVI suppressed—high gain push-to-talk audio system.
With tubes, less crystals, key and microphone.

Cat. No. 240-104-1 Kit. . ..Amateur Net $349.50
Cat. No. 240-104-2 Wired . Amateur Net $439.50

FREE CATALOG! 8
Write today for _I|' . F. F Johnsomn Company

- your copy! %G| 3107 SECOND AVE. 5.W. WASECA, MINN,

‘\—————.-.—_________—_______./

W/ YERTS Shorfy’
STATION WAGON & PANEL PICK-UP
& appliance dolly
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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
i slide into your vehicle with ease.
P Has aluminum alloy frame with
5= padded felt front, quick fastening
(30 second) strap ratchet, and
| | endless, rubber belt step glide.
. | New YEATS folding platform at-
.~ tachment, at left, saves back-
Folding platform breaking work handling TV
is 132" x 242"  chassis or table models. Call
Tattachesinstant-  vour YEATS dealer today!

ly. (Platform L
rd B!
Everlast” covers & papS

only) $9.95.

YEATS semi-fitted covers are
made of tough water repellant
k' fabric with adjustable web
straps and soft, scratchless
white flannel liners. All shapes
and sizes—Write,

Furniture Pad

SEND postcard for full information
on our complete line TODAY!

m«#““m dolly "

sales co.

Milwaukee, Wis.

2101 N. 12th St
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Spot Radio News
(Continued from page 14)

of last year, the FCC made its first regular grant of such
a service; for telephone, from Florida to Cuba.

In the present stage of development, all of the private
microwave systems, except those of TV broadcasters, are
licensed on an experimental or developmental basis. Now
that equipment and methods have been improved, and prac-
tical operation has been demonstrated, the Commission is
considering the possibility of placing many of the non-
common carrier microwave services on a regular basis.

However, various considerations are involved, such as
the present and future needs for microwave communica-
tion; the availability of channels to meet these needs, and, if
insufficient, who shall have prior rights in congested areas;
and how to deal with interference which may be created
by many microwave systems operating in, or converging
on, a single large metropolitan area. Also, the question
as to whether, and under what conditions, private micro-
wave systems shall be permitted to duplicate or parallel
those of common carriers needs to be settled in a way
whichh will best serve the public interest.

THE USE OF PREFERRED CIRCUITS as a practical solu-
tion to frequently recurring circuit-design problems, sug-
gested early last year, has now been firmly adopted and
become a part of the electronic-development programs of
many segments of the armed forces.

Under the guidance of the Bureau of Standards, and in
one instance, in cooperation with the Navy Bureau of
Aeronautics, it has been found feasible to standardize many
of the well-known electronic circuits common to a variety
of aeronautical equipment. Various versions of the same
kind of circuit found in different devices differ only in
minor details. This has been observed to be true in the
case of rectifiers, regulators, amplifiers, detectors, pulse
generators, and so on. By standardizing many of these
basic electronic building blocks, worthwhile advantages to
the military user and industrial producer can result through
greater operating reliability, fewer spare parts for main-
tenance, and economies in design and production engineer-
ing. One of the building blocks recently investigated is an
automatic frequency control that illustrates the type of
circuit where the standardization approach is possible.

In a typical radar system, the a.f.c. circuit maintains a
constant frequency difference between the transmitter and
local oscillator signals by feeding a portion of the trans-
mitter signal along with the local oscillator signal to the
a.f.c. mixer. The difference frequency produced by the
mixer develops an error signal, whose magnitude and sense
are proportional to the amount and the direction by which
the difference frequency departs from the desired inter-
mediate frequency. The error signal is amplified and then
corrects the frequency of the local oscillator. An addi-
tional requirement found to be necessary in most micro-
wave systems is that the local oscillator search for the
correct difference frequency when the equipment is turned
on, when the transmitter signal is interrupted or when the
transmitter signal shifts beyond the a.f.c. hold-in range.

The portion of the a.f.c. system between the mixer and
the local oscillator is usually a self-contained subassembly
and thus is a logical choice for a preferred circuit. A pre-
liminary study of a number of existing circuits revealed
that they are composed of a few basic types. The mixer
is followed by i.f. amplifiers which are usually synchron-
ously tuned; the number of stages varies with the band-
width requirements. In the majority of cases, Weiss-type
discriminators are used to develop the error signal in
preference to the Foster-Seeley circuit. The video ampli-
fiers, used as error amplifiers, vary from single triodes
and pentodes to pentode-triode and pentode cathode-fol-
lower combinations. The control circuits, which also func-
tion as sweep generators, are either of the thyratron or
phantastron types, with the trend toward the latter.

The performance requirements of these circuits fall with-
in fairly narrow limits. The bandwidth of the i.f. amplifier
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and the peak separation of the discrim-
inator are determined by the pulse
width of the transmitted signal. Since
many radar systems employ both short
and long pulses, it was found essential
to accommodate the range of pulse
widths without adjustment. Two i.f.
amplifier stages were required to ob-
tain the necessary gain and bandwidth.
While the input signal is constant for
a particular system, it varies from 50
to 500 millivolts among the systems
studied, and it is necessary to adjust

at Ward...
the gain to suit the input level because
of the possibility of responding to crys- R EA R FI N

tal harmonics. The gain is adjusted by

varying the plate-load resistors in the A N T E N N A

i.f. and video amplifiers. This has been

found to be permissible in the former | MODEL
case because the bandwidth require- | Newest, smartest, pace-setting rear NO. TFL-1
ments are not rigidly fixed. | fin on the market. Heavy chrome =
Because of its better performance, a plated— 3 sections extend to 27”. Also available as
diode-phantastron circuit was selected 15-ft. lead with built-in signal dummy mount.

instead of the thyratron as a preferred booster. —Model TFD-1

circuit. The sweep rate can be adjust-
ed by selection of two feedback capac-
itors, the sweep amplitude by a di-
vider on the output of the phantastron, |
and the sweep centering by a range-
set divider.

The choice of input circuit is prop- NEW FENDER PADS

erly a part of the mixer design. The

i.f. amplifier and discriminator are de- -« . for 1957 Fords
signed for the shortest pulse, and no
adjusting controls are provided, or re- Fender Pads—
quired, for bandwidth. The preferred
a.f.c. circuit will operate at pulse
widths between .5 and 5 microseconds
and duty factors between .001 and
.0001. It can be adjusted for input signal
levels between 50 and 500 millivolts. The
sweep output is a saw-tooth which can
be adjusted for rates between .1 and

... AND HERE'S MORE!

For mounting 8-Ball
mount antennas on
front fenders of
1957 Ford. c-61

Fender Pads—

10 cps, amplitudes between 40 and 150 For mounting Tear
volts, and average d.c. levels between Drop mounts on
zero and —200 volts. Values for the front fenders of
eight components necessary to make 1957 Ford. C-62

these adjustments are specified in
terms of performance requirements. |
The result, Bureau of Standards ex-
perts say, is a circuit which is usable,
without sacrifice in performance, in =
most a.f.c. systems operating in pulse Fast-Selling
systems with 30-megacycle i.f.’s.

Model TF-56MO0

Ward
IN RESPONSE TO THE ARMED SERV-
|CE'S urgent and continually increas- TEAR DROP MOUNT Sanwrt. NEVW
ing need for accurately calibrated elec- Replacement Masts

tronic equipment to be used in radar,
aircraft control and missile guidance,
a $2-million electronic calibration cen-

No need to disturb the mast.
Just slip on and tighten. Easi-
est, quickest replacement ever

The fastest selling style leader of them all
. ..the replacement anteana with original

ter will soon be set up at the Boulder equipment styling. Mounts completely out- developed. Bell-shaped collar
(Colorado) Labs of the Bureau of side the car ... easily . < quickly. Heavy on mast fastens to stub of
Standards. Scheduled for completion chrome plate . .. 3 sections extend from | original anteana mast with
this year, the new center will provide 22" 10 56”. set screws.

16  lab rooms with facilities for elec-

trical and electronic calibration serv- These are just a few of Ward’s new quality leaders that have joined the famous
ices at all frequencies now in general Ward family which includes the 8-Ball, Majorette, Silveramic® and many
use. others. Order TODAY. For complete information, write: Dept. RTN-4.

About half of the cost of a modern
fighter plane now goes into electronic

devices for navigation, fire control, and
other purposes. For this equipment to w a r d PRODUCTS

work together as a unit, each of the CORPORATION

separate components must be speci-

fied, constructed, and evaluated ac- RIYYSION OF THE SABRIBL G MPRAFY

cording to accurately calibrated refer- 1148 EUCLID AVE. ¢ CLEVELAND 15, OHIO

ence standards. | IN CANADA, ATLAS RADIO CORPORATION » 50 WINGOLD AVE. » TORONTO, ONTARIO
For example, in air-to-air refueling |
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NEW THIS YEAR in the
1957 PHOTOGRAPHY DIRECTORY & Buying Guide

Special 16-page section on HOW TO
SELL YOUR PICTURES FOR CASH!

You'll profit from this money-making guide to the
photo market—included as an extra bonus in this year's
PHOTOGRAPHY DIRECTORY. This special section
lists the name of newspapers, calendar & greeting card
firms, trade journals and magazines interested in buy-
ing your photographs.

It's typical of the extra features that make the 1957
PHOTOGRAPHY DIRECTORY & Buying Guide big-

ger, better, more complete than ever.

BUY YOUR COPY TODAY—ONLY $1.00
On sale soon at your favorite newsstand or photo dealer
126
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of Air Force planes, radar-navigation
equipment is used to rendezvous the
tanker with the aircraft to be refueled.
To assure contact between the two air-
craft, their navigation equipment must
be precisely calibrated in terms of a
single frequency standard. This re-
quires a total of 29 test instruments,
each accurate to .1 per-cent. To cali-
brate the test instruments to this ac-
curacy, 25 measurement standards, ac-
curate to .01 per-cent, must be used.
Such uniformity requires inspection
and calibration of all secondary stand-
ards by a single agency in terms of a
master set of standards.

The primary mission of the new cal-
ibration center will be to provide this
specialized service. They will calibrate
interlaboratory secondary standards
for such quantities as voltage, power,
and impedance against master stand-
ards to be maintained at the center.
These interlab standards, in turn, will
be used to assure the accuracy of
working standards in labs, on the pro-
duction line and in overhaul stations.
This service is expected to be of great
value not only to the armed services,
but also to the electronics and com-
munications industries.

TV-STATION GRANT ACTIVITY hit a
new low during the early months of
the new year. Only three stations were
authorized, as the table listing on page
12 indicates.

THE ULTRA-SENSITIVE MINITRACK
RADIOS, designed originally by the
Naval Research Laboratory to track
earth satellites, are now on the produc-
tion line and will soon be ready for
“Project Vanguard,” the first satellite
launching that will take place some-
time during the International Geo-
physical Year: July 31, 1957 to De-
cember 31, 1958.

These minitrack radios will be sensi-
tive enough to receive signals from a
13-ounce transmitter on the satellite,
that will deliver 10- to 50-milliwatt
signals at the upper end of the FM
band. Tracking will be accomplished
by a chain of a dozen receivers, each
capable of determining a position in
the few seconds the satellite will be
within radio range. The sites will be
interconnected to obtain a continuous
fix on the satellite.

Because of the mounting interest in
the satellite program, your editors are
planning a number of articles for this
summer which will keep you in touch
with developments. Watch each issue
for such stories.

Once more, radio-electronic engi-
neers have displayed an uncanny skill
in developing so remarkable a device
that will provide scientists with in-
formation on the outer limits of the
atmosphere, the characteristics of in-
terplanetary space, solar radiation and
its effects on weather and communica-
tions, cosmic rays, the density of dust
and micrometeorites in outer space,
and precise data never before avail-
able on the size and shape of the
earth. . . . . . . . . . L. W

RADIO & TV NEWS
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| Sun | Mon | Tue | Wed | Thu | Fri | Sat |

| e (2] 4] 5
CALENDAR 33

of EVENTS JE2
e s o 2exillI

APRIL 4, 5, 6

Rocket and Satellite Exposition. Spon-
sored by American Rocket Society, Inc.
Sheraton-Park Hotel, Washington, D. C.
Information available from the society at
500 Fifth Ave., New York 36, N. Y,

APRIL 8-10

Spring Meeting. Sponsored by the Amer-
ican Society of Mechanical Engineers.
Dinkler-Tutwiler Hotel, Birmingham, Ala.
Contact L. S. Dennegar of society at 29
W. 39th St., New York 18, N. Y., for
more details.

APRIL 9, 10

First Annual Conference on Electronics in
Industry. Sponsored by IRE Professional
Group on Industrial Electronics and Ar-
mour Research Foundation. Campus of
the Illinois Institute of Technology, Chi-
cago, lllinois. Inquiries should be ad-
dressed to Conference Secretary, D. H.
Thormahlen, Armour Research Founda-
tion, 10 W. 35th St., Chicago 16, Il

APRIL 11, 12, 13

1957 Southwestern IRE Conference and
Electronics Show. Sponsored by the Hous-
ton Section of the IRE. Shamrock Hotel,
Houston, Texas. Further information
from the Conference at P.O. Box 1234,
Houston I, Texas.

APRIL 14, 15, 16

National Symposium on Telemetering.
Sponsored by the Professional Group on
Telemetry and Remote Control of the
IRE. Sheraton Hotel, Philadelphia, Pa.
Additional program information from
A. S. Westneat, Jr., Applied Science
Corp. of Princeton, Box 44, Princeton,
N. J.

APRIL 24, 25, 26

Seventh Region IRE Conference. Spon-
sored by the IRE. Conference and Fed-
eral Buildings in Balboa Park, San Diego,
California. Mailing address, 7th Regional
IRE Conference, U.S. Grant Hotel, San
Diego.

APRIL 2§, 27

Eleventh Annual Spring Technical Confer-
ence on Television. Sponsored by the
Cincinnati Section of the IRE. Engineer-
ing Society of Cincinnati Building, 1349
E. McMillan St Cincinnati, Ohio. Infor-
mation on accommodations available
from Charles B. Shaw Jr. Hangar 3,
Lunken Airport, Cincinnati 26, Ohio.

MAY 13, 14, 15

National Conference on Aeronautical
Electronics. Sponsored by Dayton Chap-
ter of IRE. Contact John E. Wilkinson in
care of IRE, Dayton, Ohio, for further

information.

SEPTEMBER 15-19
1957 Distributor Conference. Sponsored
by The Heart of America Chapter of The
Representatives, Excelsior Springs, Mo.
W. E. Fry, 4550 Main St. Kansas City,
Mo., is publicity chairman of event.

CRT 400 PROVES REAL MONEY-MAKER

Here’s what Joe Driscoll of TV Trouble
Shooters, St. Paul, Minnesota says: “It has
made more money for us than any other

Quickly Spots and Corrects TV
Picture Tube Troubles Without

Removing Tube From the Set instruments, with the possible exception of tube
D 0 (s (i checkers. We make an additional charge each
oll the ,,'n,;,':,::,: foctnt time we use the instrument in the home to
which determine the quality check or correct picture tube conditions.
of the tube. We have been able to convince customers much
RESTORES emission easier that their old tubes need replacing
and brightness. and have enjoyed a nice profitable business
REPAIRS inter-eloment from the sale of new picture tubes without ,
shorts and open circuifs. leaving any doubt whatever in the customer’s
Checks leokoge. mind that he needed a new tube’”
LIFE TEST checks gos content This is typical of th g f th d

d predict ot is is typical of the experience of thousands
setl life of .L'.'".?;L?L’l‘e’ fube. of servicemen using the (E)RT 400. It cuftis

9 . service-operating costs...brings new profits...

ﬁﬁ!ﬂﬁ?‘.ﬁ'ﬁaﬁﬁi"’guausy builds customer good-will...quickly pays
customer con expect. for itself. Also saves money (i]n TV set trade-in
QUALITY DESIGN moakes it reconditioning. Has 4%-inc
eosy 1o use. Provides plastic meter. Easily portable. NET $5495

uick reading ot a glance.
o " 9 See Your Distributor today or Write for Bulletin No. 400-N
Makers of CRT, DYNA-QUIK, DYNA.SCAN and CALIBRATOR

BaK MANUFACTURING CO.
3726 N. Southport Ave, + Chicago 13, llinois

BEWARE OF IMITATIONS i

There Is Only One Original Dependable NO-NOISE

Cleans, lubricates, protects TUNER-TONIC b © .
Yolume . - . not a carbon-tet solution. A [y .
Conrol Still available in the new 6 with PERMA-FILM 0
onir oz, spray can. @
: leans. lubricates. restores
d Net to servicemen—$2.25 all tuners including wafer ol.s
an typte. \Vonl’t change or af- E"
fect capacities, inductance
Contact or resistance. Won't harm
insulations or recious
Restorer metals, nor atta plas-
. ties. For televislon, ra-
with dio and FM. Eliminates
P ‘x;}ltn‘c.:l;et.1 :Rdldathu and
- rt indefinitely,
‘erma Non - toxle, Net to
F|lm non-inflam- service-
mahle,“én- men. -
sures trou-
Also available in 8 ble-free $ “”I’ P’;k”, e
2 o2. bot oz. botties and quart performs- ] ’Il/‘.
o i A cans. p ance. *Q EAA
:loe. seNrsS] uﬂ b At your nearest dis- Extra economical be- s
icemen v G tributor. cause a small amount
. does the job! . 'fﬂo‘“ ;
ELECTRONIC CHEMICAL CORP. L
813 Communipaw Avenue Jersey City 4, N. J. - A
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BUILD THE BEST—
suio ALLIED’S owa

knight-

Kits

Here is a typical Knight-Kit value—
available only from ALLIED—one of
45 great Knight-Kits you'll find
in our special Supplement No. 165.
Write for your FREE copy today.

knight=-kit HOBBYIST VALUE
2-TRANS!ISTOR POCKET RADIO
Y-262

O =
e 14

It’s fun to build this efficient pocket-size
broadcast band radio. Entirely self-con-
tained, complete with built-in antenna (no
external antenna required), battery and
earphone. Features reﬂex-tyre 2-transistor
circuit. Printed circuit panel simplifies as-
sembly. Has high-gain ferrite-core antenna;
super-sensitive miniature dynamic earphone
for excellent tone quality; variable capacitor
for accurate tuning; months of dependable
operation from single long-life alkaline cell
battery supplied. Two simple controls—
On-Off-Volume and Tuning. Handsomely
styled leatherette carrying case. Fits coat
pocket or may worn from belt; only
4 x 3% x 134". Complete, with step-by-step
instructions. Shpg. wt., 114 lbs. $1465
Model Y-262. Net, F.O.B. Chicago. . ]4

OTHER knight=-kit HOBBYIST VALUES

Q Model

“6-IN-1"" LAB KIT
Y-770 $795

"10-IN-1" LAB KIT
Y-265 $]65

“OCEAN HOPPER"
RADIO KIT SW RECEIVER KIT

v-730 $]9%5 v-7120 S|P3

See our Supplement No. 165 for 12
other knight=kit hobbyist values

3.WAY PORTABLE

e SUPPLEMENT
featuring knight-kits

Send for our FREE
Supplement No. 165
featuring 45 great
Knight-Kits, including Test
Instruments, Hi-Fi, Hobbyist
and Amateur Kits. Write
for your copy today.

ALLIED RADIO

Dept. 01-D7, 100 N. Western Ave:, Chicago 80, til.
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NEW AM-FM TUNER
Unique styling characterizes the new
AM-FM tuner recently introduced by
Sargent-Rayment Company of 4926 E.
12th St., Oakland 1, Cal.
The Model SR-100 incorporates two
positions for broad or sharp AM

tuning, a two-tube low distortion AM
detector, a bridged-“T” 10 kec. filter, a
sensitive ferrite core antenna, two-
position FM with a.f.c. either on or
off, and cathode-follower output.

The tuner is housed in a cabinet
which measures 4%"” high, 15" wide,
111" deep and is available in either
walnut or blonde finishes.

MOVING COIL CARTRIDGE
Fairchild Recording Equipment Co.,
10-40 45th Ave. Long Island City 1,
N.Y., is now offering its Model XP-2
hand-constructed cartridge of the
moving coil type.
Featuring a bonded diamond stylus

assembly and an unusual damping
system, the new unit is said to pro-
vide exceptional clarity and defini-
tion, particularly at high frequencies.

The new unit is available in limited
quantities through regular audio and
sound equipment dealers.

THE KAY "AUDIOLATOR"

Kay Electric Company, 14 Maple
Ave., Pine Brook, N. J., has come out
with an all-transistor beat frequency
audio oscillator which it is marketing
as the “Audiolator.”

Designed for field service, military,

www.americanradiohistorv.com
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commercial and domestic hi-fi, and
industrial applications, the circuit
provides constant output over a fre-
quency range of from 50 to 15,000 cps.
The output voltage is 1 volt at an im-
pedance of 600 ohms. The output is
flat = 1 db over the entire range.
This compact test unit measures
only 6”"x2"x3%"” Its mercury or
penlite cells are said to last approx-
imately 400 hours. A data sheet is
available on this new item and may

be obtained direct from the manufac-
turer.

SABLE RECORD BRUSH
The Duotone Co., Inc.,, Keyport,

N. J., is now merchandising a new
static-resistant record brush made of

sable hair as an “impulse” item for
added sales.

The new brush fastens on the arm
of any type machine. It cleans the
dust from the record grooves in ad-
vance of the needle and thus not only
keeps the dust from being ground in-
to the record grooves as the needle
passes over it, but also saves wear on
the needle itself.

These sable brushes are available
on a display card housing thirteen of
the items, each packed in a dustproof
bag. Write the company for full
details.

TRANSISTOR FOR AUDIO

The Semiconductor Division of Ra-
dio Corporation of America, Somer-
ville, N. J., has developed a new alloy-
junction transistor which is designed
especially for use in large-signal audio-
frequency applications, such as single-
ended or double-ended power output
stages and high-gain class A driver
stages of radio receivers and a.f. am-
plifiers.

The RCA-2N270 is of the germa-
nium p-n-p type and has flexible leads.
It is hermetically sealed in an insu-
lated metal case measuring .375" long
and .360” in diameter. In class A am-
plifier service, a single unit can deliver
a maximum signal power output of ap-
proximately 60 mw. with a power gain
of 34 db. In class B push-pull arrange-

RADIO & TV NEWS
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ment, two of the transistors can de-
liver a maximum-signal power output
of approximately 500 mw. with a pow-
er gain of 32 db.

Audio amplifiers uilizing the 2N270
may be designed to provide the indi-
cated power gains at low distortion
with high efficiency. These perform-
ance characteristics make this tran-
sistor particularly useful in many
types of battery operated equipment
such as home radios, communications
receivers, and phonographs.

A technical bulletin on the 2N270 is
available on request.

GRANCO AM-FM TUNER
Granco Products, Inc., 36-07 20th
Ave., Long Island City 5, N. Y, has
added a new AM-FM tuner to its line
of audio gear.
The Model T-270 is designed for use
with phonographs, tape recorders, TV

-

receivers, and hi-fi systems. It may be
easily connected to any such instru-
ments thereby making it possible to
receive all FM and AM broadcasts.
The company’s exclusive coaxial

tuning unit assures drift-free recep--

tion. Built-in antennas are used for
both AM and FM reception. The six
tubes plus selenium rectifier provide
a circuit which has a frequency re-
sponse of 20 to 15,000 cps. The poly-
styrene cabinet is styled to blend with
any room decor.

SONOTONE SPEAKERS

Sonotone Corporation, Elmsford,
N. Y, has recently introduced two
new loudspeakers
to the audio
trade.

The CA-12 is a
12" coaxial unit
which includes
many of the fea-
tures found in
the company’s
“Linear Stand-
ard” speaker line.
It provides a flux density of 12,000
gauss (woofer) and 8500 gauss (tweet-
er), low resonant frequency, wide fre-
quency range (40-14,000 cps) and an
exclusive elliptical cone tweeter for
wide dispersion. The unit uses an Al-
nico V magnet and comes complete
with an LC dividing network.

The second unit is the W-12, a 12"
woofer. This speaker is the same unit
as used in the CA-12 coaxial. Because
of its modest price, this speaker is
ideal for use in multiple speaker sys-
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Your Weller Soldering Gun is the most useful tool in your shop.
Service technicians find new, practical uses for it every day.
Here are some time-saving applications:

1 CIRCUIT AND COMPONENT
DEFECT ANALYSIS. Energized
tip of Weller Gun is substituted for sig-
nal generator to find defective com-
ponents in both audio amplifier section
and picture circuit. Quickly uncovers

thermal intermittance trouble.

3 NEW SOLDER FOR CATHODE
TUBE BASE PIN. Defectively sol-
dered (or loose) base pin is re-sweated
to remove imperfections. New solder is
then applied to establish uninterrupted
contact. Weller Gun is ideal for this
type of repair.

REACHES COMPONENTS

THROUGH CHASSIS CUT-OUTS.
Weller Guns, with their long, thin elec-
trodes, reach recessed tube sockets and
connections through small chassis cut-
outs. Pre-focused twin spotlights light
up this hard-to-get-at work.

I~._ :

4 SOLDERING BROKEN TERMI-
NAL LEADS. Weller Soldering
Gun permits controlled application of
heat. Solder is maintained at correct
viscosity. This enables serviceman to
produce rounded joints and prevent
corona discharge in high-voltage
compartment.

T0eller_ soLDERING KIT 8100K IDEAL FOR

wWwWw.americanradiohistorv.com

ALL SERVICE WORK

Complete kit for the price of the
gun alone! Latest type Weller Gun'
—Model 8100, over 100 watts, with
triggermatic heat control. 2 pre-
focused spotlights. Reaches through
small openings into dark places. Kit
includes Wire Soldering Brush,
wire-twisting Soldering Aid, Kester
Solder. Top valve at $7.95 list.

wﬂﬂefb ELECTRIC CORP. - EASTON, PA.
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Your choice of school
is highly important
to your career in

INDUSTRIAL
ﬁg ELECTRONICS

RADIO-
TELEVISION

Become an

ELECTRICAL
ENGINEER
or an

ENGINEERING
TECHNICIAN
at

MSOE i» Milwaukee

Choose from courses in:

"ELECTRICAL ENGINEERING
Bachelor of Science degree in
36 months. Communications
or electrical Power options.

ENGINEERING TECHNICIAN

Assoc. in Applied Science de-
gree in 18 months.

Electronics Communications
Electrical Power.

MSOE — located in Milwaukee,
one of America’s largest indus-
trial centers — is a national °
leader in electronics instruction
— with complete facilities,
including the latest laboratory
equipment, visual aid theater,
amateur radio transmitter —
offers 93 subjects in electrical
engineering, electronics, radio,
television, electrical power,

and electricity.

Advisory committee of lead-
ing industrialists. Courses
approved for veterans. Over
50,000 former students.
Excellent placement record.

QUARTERS BEGIN OCTOBER,
JANUARY, APRIL, JULY

Choose wisely — your
future depends on it. Write
for more information today!

MILWAUKEE

SCHOOL OF ENGINEERING
Dept. RN-457, 1025 N. Milwaukee Street
Milwaukee 1, Wisconsin

Send FREE career booklet.

I am interested in

(Name of course)
Name. Age.

Addpress..
City.
If veteran, give discharge date

Zone.
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tems using several woofers or for
stereo systems.

Write the company direct for fur-
ther details on either or both units.

BELL 20-WATT AMPLIFIER

Bell Sound Systems, Inc., 555 Marion
Road, Columbus, Ohio, is now market-
ing its “2300” 20-watt amplifier which
incorporates several new circuit and
design features.

The new unit includes a built-in
preamp which provides inputs and
equalization for playback directly from
a tape head or ceramic cartridge, in
addition to standard high and low level
magnetic cartridges. Harmonic distor-

tion is less than .3% and peak power
output is 40 watts. Seven inputs pro-
vide for two low magnetic cartridges
or tape heads, ceramic or crystal car-
tridges, high magnetic cartridges, ra-
dio, TV, or auxiliary equipment. Eight
outputs are provided for 4, 8, and 16
ohms, high-impedance recording, two
separate outputs for speakers to be
switched, and two a.c. outlets.

The circuit is housed in a stream-
lined, modern cabinet which measures
4" high. The perforated front panel
and slots on top of the cabinet are de-
signed to dissipate heat.

The company will forward a data
sheet on this new amplifier to those
writing the firm direct.

"KNIGHT" FM TUNER KIT

Allied Radio Corporation, 100 N.
Western Ave., Chicago 80, Ill., is now
offering a new FM tuner in its
“Knight” kit line.

Combining contemporary cabinet
styling with printed circuitry, flywheel
tuning, a.f.c.,, etc., the circuit features
two control knobs (on-off-a.c.-non-
a.f.c. and tuning). The tuner can be
used with any amplifier that has vol-
ume and tone controls. The a.f.c.

makes tuning simple and eliminates
drift by locking in the station tuned.
A disabling switch cuts out a.f.c. for
easier tuning of weak or distant sta-
tions. The flywheel dial mechanism
operates smoothly and an illuminated
lucite indicator assists the tuning op-
eration.

Printed circuit wiring speeds and
simplifies assembly of the kit. All
leads of critical length or position are

www.americanradiohistorv.com

WESTON TEST EQUIPMENT

MODEL 665—SELECTIVE ANALYZER
and VOLT-OHM-MILLIAMMETER $lz 95

MODEL 664 — CAPACITY CHECKER
and AC VOLTMETER. $lo 95

IBP?(;HCASBOVE WITH OAK CARRY- $2l.95

DM- 3SD DYNAMOTOR
125 Ma Ouipur. Sutramesd 113,50 ..
IMPULSE COUNTER

T0 99.999

oneraiion. 2ea.$2.95
WESTERN ELECTRIC
Stepping reiay 44 steps,

-001 15,000 VDC

Ceramic Condenser
Low-loss 2 for 9 9 C

115 V AC RELAY
Bbe o
Conhél . 31-89

3 'or $4.95

VEEDER ROOT | EIMAC VACUUM
COUNTER | CONDENSER
S Digit ratchet
counter. Resetable 12
| 25 MMF
l95 50 MMF,

G. E. RELAY CONTROL

{ldeal for Model Contrals, Etc.)
Contains a sigma midget 8,000 ohm, relay (trips
at less than 2 MA), high impedance choke, bi=
metal strip, neon pilot and many useful parts. The
sensitive ralay alnnc il worth much more than the

total low
priceof . ... .... l o Each 10 for 39-25
FREE Mod-l Conlrol Book with Purchase of 10.

PLUG-IN RELAY

4 pole ST 14,000 OHM
COIL Plugs Into Octal
Socket.

©0-1 MILL METER
270° SCALE 2” CASK

MODEL #1329 34.95

ANTENNA RELAY

12 voit DC., DPDT plus
375 Voit at 130 Ma. extra SPST 10 amp con-

with Fitter ... $&:95 | ine " 'oar 81,39
PANEL METERS

2” METERS

each I IG

SENSITIVE l‘ WESTON

12-14 VOLT
DYNAMOTOR

OIL CONDENSER BARGAINS

1 mfd 800 VDC s
Z mfd 800 VDC
4 mid 600 vdc.
& mfd 800 vde.
10 mid 600 vde.
1 mfd 1000 vdc.
2 mid 1000 vdc.
4 mfd 1000 vdc.

BIG BARGAINS IN LITTLE TYPE

Kit of 25 WIRE WOUND RES. 5 to 30 watt.$1.65
Kit of 10 TRANSMITTING Mlcns i
S00 MMF CERAMIC CONDENSERS.

15 MEG 195 METER muu‘wu:n

Y IWro 400VDC OIL COND. :

1 mfd 34460 vde. 1
2 mfd 10KV DC.

“10'for _.ma
ol
10'for .98

Min. Order $3.00—230% 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

New Motorola Auto Radios
1950 - 1954

Ford, Chevrolet, Plymouth, Dodge
Manual $27.50—Pushbutton $34.95
Complete radio
Custom control heads to fit in dash of above
cars.

1957 Dodge—I1956-7 Ford—1955-6 Plymouth—
1955-6 Chevrolet
Manual $29.95
Custom radio complete to fit in dash of above cars.
Fast, C.0.D. Shipment

LIBERTY AUTO RADIO
191 E. 161 St. New York 51, N. Y.
LUdlow 8-9411
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pre-wired on the printed circuit board.
The r.f. coils are pre-adjusted and re-
quire no further alignment after the
kit is assembled. Sensitivity is 10 pv.
for 20 db quieting at any point on the
FM band.

Information on the Number 83 Y 751
is available from the company. Fully
illustrated instructions accompany
each Kit.

"XOPHONIC SOUND™
Radio Craftsmen, a division of Pre-

cision Radiation Instruments, Inc., 4223
W. Jefferson Blvd., Los Angeles 16,
Calif., is now offering a newly devel-

oped sound delay system, speaker en-

closure, and amplifier combination
which has been tradenamed the
“Xophonic.”

The unit consists of a second sound
source which is added to the present
system (radio, phono, tape, or hi-fi) to
provide a split second delay and lend
“presence” to the reproduced mate-
rial. An important feature of the
“Xophonic” is that no special source
material is needed. It functions with
any ordinary AM or FM broadcast,
with ordinary records or tapes, and
even with a TV set.

The entire system is housed in a
hardwood cabinet. For full informa-
tion write the manufacturer direct.

THE FISHER ''500"

Fisher Radio Corporation, 21-21 44th
Drive, Long Island City 1, N. Y., has
recently introduced a complete receiv-
er which will be marketed as the
44500.11

The new unit includes an FM-AM
tuner, audio control center, and 30-
watt amplifier all on a single compact
chassis. A record changer and loud-

speaker unit are all that is required to
complete a high-fidelity sound system.

The “500” has a meter for micro-accu-
rate tuning, wide-band FM detector,
and frequency response from 16 to
32,000 cps from the amplifier. This
component can handle up to 60-watt
peaks.

There are four inputs, including a
separate tape playback preamp-equal-
izer. The 4, 8, and 16 ohm outputs
match all existing speaker systems. In
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APRIL SPECIALS

KAY MODEL MEGA-PIX

QOutput signal frequencies: TV RF picture and sound

frequencies. Maximum pictwre and sound earrier output:
250 MV across 72 ohms. All 12 VHF channels. $495.00
value.

Special Price. . .. .vvonvrsnareivnanans ea. 3125-00

TV CHASSIS
Mfg. by American Television, 21" series string chassis,
completely wired, less tubes and yoke. Buy them for
replacement parts: flyback, tuner, 2-seleniums, condens-
ers, resistors, controls, ete. All brand new, ideal for

experimenting on latest type circuits.
Special price Sl 5-95 ea

17°* VERTICAL CHASSIS
Mnnu!‘actured American  Television AC-DC Series
String Chassis. Includes—2 Selenlum, flyback, Vert.
output colls, condensers, controls, resistors, ete. Right
off factory production line but not in working conditlon.
.95 While they last
Same as above. with tuner—$9.95 while they last

Schematics are not available for these chassis, however,
with some knowledge of TV these can be put in opera-
tion. These require tubes. Yoke and alignment.

HICKOK Mod. 810A Signal Generawr used in good con.
dition only 4 available 1534x14x7"”....Special $95.00

R.C.A. Model 195A V.0.M. Used in good condmon
While they lastusomed - codbibabpandiadd saa . $22.95

POWER TRANSFORMER SPECIALS
No. 2289, 150 Ma. 750 VCT 5V C3A. 6.3V C5A. Up-
right Mt. 4 5/16x338%418" ¢ v i Special $3.95
No. 10024 200 Ma. 800 VCT 5V C3A. 8.3 C5A. Half
shell Mt. 334x4Vax378" .. ... ..o un. Special $4.95
No, 81L3119 Pri 117V. 60 CY. Sec. 800 VCT. 300 Ma.
Fil. 6.3V C8A.—5VC 3.5A. SVC 2 5V 4v ClA.—5VC
2.5A Upright Mv. 51/4x41/2'(3 4" Spe:nal $5.95

POWER TRANSFORMER
$4.95

TPA.10026 Half Shell Type. 117 V 60 cv.
pri.; 355-ohm—355V Sec.; 5V C 5a; 6.3VC 94a.
ELECTROLYTIC BARGAINS

Cardboard insulated, with wire leads.
Valts ea.

per 10

50-30 150 $.59 $4.95
20 .39 2.95
500 5 .39 2.95

12 475 «39 2.95

50 250 «39 2.95

1 50 «49 3.95
20-100 450 25 59 4.95
400 29 1.95

4 200 .19 1.4s5

COLOR TV CHASSIS

Here’s a tremendous deal for You experimenters! Color
TV chassis mfg. by Scott, using many genuine RCA
parts. These are brand new and about 750 complete.
Worth at least $1350.00 in replacement parts alone!
While they last you get can type condensers, H.V. con:
densers, H.V, nsf., Yoke, power transf., output transf.,
controls, LF. coils, resistors, condensers, $39 50
etc, (no_tubes). . . .All for u]

B&I ELECTRONICS

INCORPORATED

$500

mobile

radio is
bursting at
the seams

105-8
MICROMETER FREQUENCY METER

Heterodyne type, measures
crystal-contralled trans-
mitters on the bench
0.1 to 500 mc, Price
$220.00 net.

Send for free booklet tell-
ing how you can earn money
in mobile-radio maintenance.

LAMPKIN LABORATORIES, INC.
MFM Division
BRADENTON, FLORIDA

www.americanradiohistorv.com

53352 W )
CHICAGO, ILL. €.0.0.
Phone BE 7-1660

That's a conservative income
from mobile-radio

maintenance!

Time
Payment
Plan New
! Available!

test equipment is preferred
by most mobile engineers!

NO FOOLING!

Save 73% on Standard TY Components!

RAYTHEON ft25AX4 H.V. CHASSIS
Costs less than flyback alone! Complete with fiyback,

HV Socket, HV leads, cage, condensers, re- 3
Si6lOrS, €tC. . .ever vt tcarnensaroanan Only a
Same as above with 3 fubes. .. ...........0u.n $7.95

RAYTHEON A-294902 FRONT END
Complete front wnd section for 21” Raytheon. In-
cludes tuner, I.F.’s resistors, condensers,
etS, ., ik @ik En gl il s b PG . Only

4.5 MC GENERATOR

align sound L.F.’s. These are used but in
wonderful condition. Bought at auctlon from Cape-
hart. Worth much more than our low prlce 339 50
complete with schematic. .. ..........
SPECIAL SMALL PARTS BAG

Over 500 usable radio and TV parts. This is not a sur-
prise package; no junk lncluded Many parts have been
removed from new many are
brand new. Contains condensers. reslstors. knobs, sock-
ets, switches, etc.

A terrific value for only........... per asst.
TWIST LOCK CONDENSER SPECIALS
40:20-20 MFD@ 150V......... 49¢ ea, 10 for $3.95

60

0 MFD @ 450V, 40 20 MFD @ 350V
69¢ ea. 10 for $4.95

MIDGET IF
458 KC Broadcast band IF. 3/4" sq X 2” high. Used for

Used to

input or outPut.......... ¢ per pair O for $2.95
ASSORTMENTS

CERAMICS. 100 asst. tubular ’md disc_type ceramie

cond., all std, values. Stk. #£101...... $2.95 per asst.

BY-PASS. 50 asst. paper tubular bY-Pass condensers.
Wide range of su:l xnlues. guaranteed fresh.
Stk. #102 . $2.95 per asst.

MICAS. 50 asst s'.d vnlue mica condensers Wide range

of sizes. Stk. #1103, .- ssmanlss .95 per asst.
RESISTORS. 100 alst carbon 174, 2 \xntt imported
resistors. Stk e s T s T TR per asst.

RESISTORS. 100 asst. carbon 14, 1, 2 watt std. Amer-
jcan mfgr. AB, Stackpole, IRC, ete.
Sth. 2105 e il cmanteecoos.e $2.95 per asst.

WIRE-WOUND RESISTORS. 50 asst 5. 0 20. 25, 50W
in wide range of values, Stk. .$4.95 per asst.
TERMINAL STRIPS. 100 asst. Wlde range of sizes and
shapes from 1 luz to 8 lug. Stk. #107..%$1.95 per asst.

Great for bullding
.$2.95 per asst.

BATHTUB CONDENSERS. 25 asst.
hi-fi amps. & ham equip. Stk. £108.

CONNECTORS. 100 asst. battery plugs asnd smal! con-
1 2.9

nectors. Stk. #110.......00000000u-. S per asst.
TUBE socxzrs 50 asst. 7 pin, 9 pin. octal, etc.
Stk EThS g adicie - 63 ol ol ol e d8 0kl $1.95 per asst.

TWIST LOCK COND. 10 asst, tw:st locks, Sell one and

get your investment back! Stk. *114..$2.95 per asst.
TOGGLE SWITCHES. 10 asst Anolher great money
saver for the builder. Stk., #113...... $2.95 per asst.

KNOBS.
Stk. #1

50 as:

. radlo & TV knobs

. DIVERSEY

. .%$1.95 per asst.

Terms: F.0.B. Chicago, lIl. Cash
ith order or 250, deposit on
orders. All merchandise
subject to prior sale. Prices sub-
ject to change without notice.

per month?

equip-
ment needs
regular, care-
ful maintenance

205-A FM MODULATION METER

Measures peak deviation 25
kc. Tunable 25-500 mc. in
one band. Small,
rugged. Price
$240.00 net.

—— s — ——

LAMPKIN LABORATORIES, INC.
MFM Division, Bradenton, Florida

At no obligation to me, please send
O Free bookiet [J Data on Lampkin meters.

Nome. _ ——
Addr.
City.

Stote.
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MORE INCOME

IN 1957
FOR INDEPENDENT

. \\ Receiver...
precision-engineered
“for those who want the
finest”. . . is a non-
competitive line.

GENEROUS COMMISSIONS
THRU EXCLUSIVE
PROFITABLE TV

TECHNICIAN FRANCHISES
NOW AVAILABLE

You canrecommend ATR with the pride
and assurance of your own know-how
and the reputation and craftsmanship
of AMERICAN TELEvVISION & Rapio

\~". .. as original sets
\~"- . . as replacement sets
" . . as the No. 1 set in two-set homes
% + » and for special chassis installations
{without cabinet)

UNEQUALLED
IN
PERFORMANCE

UNMATCHED
IN QUALITY
CONSTRUCTION

UNSURPASSED

FOR FULLINFORMATION —

= WRITE TODAY FOR COLORFUL
it Y BROCHURE SHOWING THE
NEW LINE OF ATR TV SETS

ALSO MANUFACTURERS OF DC-AC INVERTERS.

**A” BATTERY ELIMINATORS, AUTO RADIO VIBRATORS

{ includes chapters on the history of re-

addition, there is a recorder output. |
The unit is equipped with seven con- |
trols, including a nine-position channel
selector, a four-position loudness con-
tour control, volume, bass, treble, a.c.
power, and station selector controls.

The chassis measures 137%4" wide,
123" deep, and 61" high. Blonde or
mahogany cabinets are available op-
tionally at extra cost.

AUDIO CATALOGUES

"HOW GOOD IS YOUR ARM?"

Fairchild Recording Equipment Com-
pany, 10-40 45th Ave., Long Island
City, N. Y., is now offering copies of a
new 16-page booklet entitled “How
Good Is Your Arm?” to those interest-
ed in high-fidelity disc reproduction.

The clearly written and informative
booklet explains the basic problems
involved in the design of a good tone
arm. It covers such important aspects
of arm design as resonance, tracking,
tracking error, torsional resonance,
pivot design, etc.

The company will supply copies of
the brochure without charge.

CONSUMER HI-FI GUIDE

A 64-page illustrated guide to high
fidelity is being offered by RCA Victor
dealers as a service to consumers. Pre-
pared by the company’s Radio and
“Vietrola” Division, the new publica-
tion provides a simple, non-technical
explanation of hi-fi, what it is, how it
works, and how to best enjoy it in the
home.

The book, with a four-color cover,

corded sound, how records are made,
what constitutes a hi-fi set, where to
place a set, tape recording, stereo
sound, suggested musical libraries, and
an explanation of technical terms.

Supplies of the new book may be ob-
tained through the company’s local
distributors.

POCKET TAPE RECORDER

Complete details on its pocket-sized,
battery-operated tape recorder are
given in a six-page leaflet now avail-
able from Mohawk Business Machines
Corp., 944 Halsey St., Brooklyn, N. Y.

The brochure includes complete
technical specifications on the ‘“Midge-
tape,” details on physical size and ap-
plications, and a listing of the various
custom and standard accessories that
are available for use with the recorder.

"SEVEN VILLAINS"

ORRadio Industries, Inc., Shamrock
Circle, Opelika, Ala., has issued a
small rib-tickling brochure entitled
“The 7 Old-Fashioned Villains of Tape
Recording.”

This vest-pocket-sized 32-page book-
let tells, in humorous vein, how the
“seven old-fashioned villains were
wreaking endless woe” on tape record-
er users and how they were “foiled” by
the “Irish Tape's” little leprechaun,
“F. R. O'Sheen.”

An added feature of the booklet is a

pfK

pre-finished
: Kits

Era

PFK-120/150

i

PFK-500

designed by
Paul Klipsch

Now you need only a screws
driver to put together a furni.
ture-finished Klipsch speaker enclosure, indis-
tinguishable from factory-assembled Rebel 3, 4 or
5. Also available as conventional, unfinished kits.

SR

PFK-300

Write for Complete Catalog!

36 pages , . . 16 other hi-fi kits . . . 29
equipment cabinels , . , 4 matched specker
systems . . . 20 hi-fi accessories,

L P —

— 99 North 11th Street
Brooklyn 11, N. Y,
largest manufacturer of cabinets and kits for hi-fi

a division of G&H Wood Products Co., Inc.

playing time chart carried on the back

www.americanradiohistorv.com

RADIO & TV NEWS


www.americanradiohistory.com

cover, along with details on the vari-
ous tapes available in the company’s
line.

Write for copies of the booklet to:
“F, R. O'Sheen” in care of the com-

pany.

BLUE RIDGE HAMFEST

HE Blue Ridge Amateur Radio Society

Inc. is holding its third annual ham-
fest on Sunday, May 19th, at Lakeside
Amusement Park, Salem, Virginia.

Registration starts at 7 p.m. on Satur-
day at the club station with refreshments
and activities for YL’s and XYL’s. Reg-
istration will continue Sunday at 9 a.m.
The program will start at 11 a.m. with
several outstanding speakers scheduled
to address the crowd.

The dinner, $1.50 for adults and
$1.25 for children, is scheduled for 1
p-m. Checks for dinner reservations
should be made out to the club and
mailed to W4FNT, Box 2002, Roanoke,
Va. B

“OLD TIMERS' NITE"

HE Twelfth Annual Old Timers’ Nite

Round-Up and Banquet, sponsored by
the Delaware Valley Radio Association,
has been scheduled for Saturday, April
20th in the Grand Ballroom of the Stacy-
Trent Hotel, West State Street at Willow
in downtown Trenton, N. J.

As in the past, the party will be strict-
ly stag and will honor the early living
pioneers of wireless. A turkey dinner
will be served promptly at 6:30 p.m. and
the program will include personalities
prominent in early radio and wireless
history. Prizes will be awarded for the
earliest ham and commercial tickets and
a special “Grand OM” award will be be-
stowed on the attendee whose operating
experiences date back to the early days
of wireless. W2ZI’s collection of old time
wireless gear will again be on display, by
popular request.

Reservations must be made before
April 15th. A check for $6.00 and a self-
addressed envelope should accompany
requests for reservations. Write the club
at its Trenton, N. J., address. 5o~

VERMONT QSO PARTY

THE Tri-County Amateur Radio Club of
Brattleboro, Vt., is again inviting all
radio amateurs to participate in its “Ver-
mont QSO Party.” This annual event,
now in its sixth year, covers a 24-hour
weekend period from 6 p.m. (EST),
Saturday, April 6th, to 6 p.m. (EST),
Sunday, April 7th.

There are no time limits nor power
restrictions. Any band may be worked.
Outside stations are advised to use “CQ
Vermont” when calling while Vermont
stations will use “CQ (call) de VI” on
c.w. and “CQ (call) in Vermont” on
phone.

A certificate will be awarded to the
highest scoring station in each state, U.S.
possession, Canadian province, or coun-
try and to the highest scoring station in
each Vermont county. A certificate will
be awarded to any station working 13 of
the 14 Vermont counties.

Logs and scores must be postmarked
not later than June 1st. They should be
sent to Ray N. Flood, W1FPS, 2 Marl-
boro Ave., Brattleboro, Vt.

. M'ark your calendars and get in on the
un!
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CAPE CANAVERAL
. LAUNCHING AREA

BN AIR FORCE MISSILE TEST CENTER

Florida Flight Test Range

€OCoA
PATRICK AFS

FLORIDA

PUERTO RICO
X

<@

O INSTRUMENTATION STATION
« —+ LINE OF FLIGHT

10 ST. LUCIA, ASCENSION

RCA

ANNOUNCES OPPORTUNITIES

Iin Guided Missile Test Instrumentation

For Electronic Technicians
At the following locations

PATRICK AIR FORCE BASE, FLORIDA CAPE CANAVERAL

Engineering development technicians

Radar Timing
Radar
Communications Radio Telephone
Test Equipment Telemetry Optics

Enjoy pleasant Florida living and working at these locations.
Liberal company benefits. Relocation assistance.

INTERESTING DOWN-RANGE ASSIGNMENTS

Radar
Radio

These positions are located on the Islands shown on the map above. Salary,
809, differential, meals and lodging furnished. Return to U.S. every 8 months.

Telephone
Optics

Telemetry
Timing

} For information and arrangements for personal
intermew,
send complete resume 10:
Mr. H. C. Laur
Technical Employment, Dept. N-16-D
Missile Test Project
RCA Service Co., Inc.
P.O. Box 1226, Melbourne, Florida

RADIO CORPORATION of AMERICA
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FIELD ENGINEERS:

HERE'S THE GOOD WORD—

MR. O. A. BOWMAN
Field Engineering

Dept- R

Send resume to:

“Bendi}¥ ~Radlio

‘DIVISION OF BENDIX AVIATION CORP.

BALTIMORE 4, MARYLAND

UP A TREE?

Don‘t be a crazy cat—
come down and get a Merit
exact replacement. Our engineering
and production keep your parts
jobber supplied with parts,
superior to the original,
that drop into place without
mechanical or electrical
change in set chassis.

MERIT

MERIT COIL AND TRANSFORMER CORP.
4427 N. CLARK ST., CHICAGO 40, ILLINOIS
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PROVEN!

T T ||_
une-hvri

|J‘]'|'M'|
995 COMPLETE

WUERTH TUBE- SAVER

TRIPLES LIFE OF ALL TUBES

Proven in military use, the patented Tube-

Saver reduces destructive inrush currents
.. lets tubes warm up slowly.

Guaranteed to TRIPLE the life of all HiFi

and TV TUBES, including costly picture

tubes. Cuts call-backs . . . Just plugin ...

SELLS ITSELF

Available now in:

NEW YORK—Emerson, New York, Inc.
CHICAGO—Aliied Radio Corp.
PHILADELPHIA—Radio Electnc Service Co.
DETROIT—Radio Speciaities Co.
CLEVELAND—Emerson Radio of Ohio
WASHINGTON—Sylberne Radio & Electronics Co.
BALTIMORE—American Distributing Co.

LOS ANGELES—Newark Eiectric Co.

FT. WORTH—Audio Associates

Wuerth Tube-Saver Gorp.

9125 Livernois Ave., Detroit 4, Mich.

www.americanradiohistorv.com

Do-It-Yourself Service
(Continued from page 52)

centers” that many dealers have set
up in their shops.

When self-service tube testers start-
ed to show up in drug stores, these
service dealers took a close look at
this new type of competition. They
realized that, irrespective of com-
plaints from the service fraternity,
thousands of people will try to save
service charges by testing their own
tubes. Since the drug stores sold tubes
at manufacturers’ list prices, they con-
sidered this cleaner competition than
the over-the-counter sales of tubes at
dealer net prices to the general public
by many parts jobbing houses.

As a result of these analyses, many
service dealers bought self-service
testers and set up do-it-yourself cen-
ters in their shops. They promote
these centers, and encourage set own-
ers to bring their TV tubes to an elec-
tronic service shop, where they can
get the advice of experts about serv-
icing their own sets. All of these self-
service centers that have been widely
advertised have been highly success-
ful.

In one city where a self-service cen-
ter was set up, it is located within a
couple of blocks of a super drug store
where a self-service tester had been
installed. Within a month after this
service dealer started to publicize his
do-it-yourself center, he was able to
get most of the set owners who nor-
mally would have been taking their
TV tubes to the drug store to test
them. He gained a remarkable in-
crease in tube sales and a substantial
increase in his over-all service busi-
ness.

Because of the critical shortage of
service technicians, some dealers look
upon the do-it-yourself development as
a way for them to “hire” set owners
to work for them at no cost. They
reason that the costly part of home
service work is the cost of labor and
transportation. By letting the set own-
ers provide the labor and transporta-
tion at their own expense, the dealer
profits from the sale of tubes.

About 50 per-cent of the sets self-
serviced by the owners are restored to
satisfactory operation by the replace-
ment of defective tubes. Owners of
the others are perfectly willing to pay
adequate charges for a technician to
call at the home and make the other
repairs necessary to get the sets op-
erating properly.

Many of these dealers have added
other widely used parts and tools for
home maintenance work which they
display in the do-it-yourself corner of
their shops. As one dealer put it,
“There is a lot of truth in the saying
that ‘If you can’t whip ’em, join ’em.’
I realized I could not stop people from
doing things for themselves. So I de-
cided to make it easier for them to re-
pair their own TV sets by patronizing
my shop. It is paying off.” —Bo-

RADIO & TY NEWS
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Superior’'s New Model 770-A

The FIRST vol'l'_o“M

Pocket-Sized

MILLIAMMETER

USING THE NEW “‘FULL-VIEW" METER
71% MORE SCALE AREA!

Yes, although our new FULL-VIEW D’'Arsonval type
meter occupies exactly the same space used by the
older standord 212" Meters, it provides 71% more
scale area. As a result, all calibrations are printed in
large easy-to-read type and for the first time it is naw
possible to obtain measurements instead of approxi-
mations on a popular priced pocket-sized V.O.M.

® Compact — measures 31" x 578" x 24'. ® Uses
“Full View'' 2% accurate, 850 Microampere D’Arsonval
type meter. ® Housed in round-cornered, molded case.
e Beautiful black etched ponel. Depressed letters filled
with permanent white, insures long-life even with
constont use.

Specifications — o 6 A.C. VOLTAGE RANGES: 0-15/30/150/300/1500/
3000 Volts. 6 D.C. VOLTAGE RANGES: 0-7.5/15/75/150/750/1500 Volts.
2 RESISTANCE RANGES: 0-10,000 Ohms, 0-1 Megohm. 3 D.C. CURRENT
RANGES: 0-15/150 Ma., 0-1.5 Amps. 3 DECIBEL RANGES: —6 db to -+ 18 db,

+ 14dbto -+ 38 db, + 34db to -~ 58 db. $
ISNET

The Model 770-A comes complete with self-contained bat-
teries, test leads and oll operating instructions.

Superior’'s New

e w0 20,000 OHMS PER VOLT

S s . SPECIFICATIONS

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 Chms per Volt) 0 to 15/75/150/300
750/1500,/7500 Volts.

3 RESISTANCE RANGES 0 to 2,000/200.000
Ohms, 0-20 Megol

2 CAPACITY RANGES 00025 Mfd. to 30 Mfd.
5 D.C. CURRENT RANGES: 0-75 Microamperes,
0 to 7.5/75/750 Milliamperes, 0 to 15

Amperes.

3 DECIBEL RANGES: —6 db to - 58 db.
AUDIO SIGNAL TRACER SERVICE: R.F.SIGNAL TRACER SERVICE: Enables follow-
Functions in the same manner as the ing the R.F. signal from the antenna to
R.F. Signal Tracing service specified speaker of any radio or TV receiver and using
at right except that it is used for the that signal as a basis of measurement to first
location of cause of trouble in all isolate the faulty stage and finally the com-
audio and amplifier systems. ponent or circuit condition causing the

trouble.
FEATURES

Giant recessed 612 inch 40 Microampere meter with mirrored scale. Built-in Iso-
lation Transformer. Use of the latest type printed circuit and 1% muitipliers assure
unchanging accurate readings.

Model TV-60 comes complete with book of instructions: pair of
standard test leads; high-voltage probe: detachable line cord: $ 52
NET

R.F. Signal Tracer Probe and Audio Signal Tracer Probe. Plio-
film bag for all above accessories is also included. Price complete.
Nothing else to buy. ONLY

Superior's New Model TW-11 STANDARD PROFESSIONAL

TUBE TESTER

® Tests aoll tubes, including 4, 5, 6, 7, Octal.
Lock-in, Hearing Aid, Thyratoen, Miniatures, Sub-
miniatures, Novals, Sub-minars, Proximity fuse
types, etc. ® Uses the new self-cleaning Lever
Action Switches for individucl elemen? test-
ing. Becouse all elements are numbered ac-
cording to pin-number in the RMA base num-
bering system, the user con instantly iden-
tify which element is under test. Tubes hav-
ing tapped filoments ond tubes with fila-
ments ferminating in more than one pin
are truly tested with the Model TW-11 as
any of the pins may be placed in the neu-
tral position when necessary. ® The Model
TW-11 does not use any combination type
sockets. Instead individual sockets are
used for each type of tube. Thus it is im-
possible to doemage @ tube by inserting it
invthe wrong socket. ® Free-moving built-
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 plugging in either phones or ex-
ternal amplifier will detect microphonic tubes or noise due to faulty elements
ond loose internal connections.

SEPARATE SCALE FOR LOW-CURRENT TUBES—Previously, on emission type
tube testers, it has been standard practice to use one scale for all tubes.
As a result, the calibration for low-current types has been restricted to o
small portion of the standard scale. The extro scale used here greatly sim-

plifies testing of low-current types.
47 NET

The Mode! TW-11 operotes on 105-130 Volt 60 Cycles A.C.
Comes housed in o beautiful hond-rubbed oak cabinet
complete with portable cover.

Superior's New Model TV-12 TRANS-CONDUCTANCE

TUBE TESTER

TESTING TUBES

o Employs improved TRANS-CON-
DUCTANCE circuit. An in-phase sig-
nal is impressed on the input section
of a tube and the resultant plate
current change is measured. This
provides the most suitable method
of simulating the manner in which
tubes actually operate in Radie &
TV receivers, amplifiers and other
circuits. Amplification factor, plate
resistance and cathode emission are
all correlated in one meter reading.

® NEW LINE VOLTAGE ADJUST-

ING SYSTEM. A topped transformer

makes it possible to compensate for

line voltage variations to a tolerance of better than 2%

® SAFETY BUTTON—protects both the tube under test and the instrument

meter against damage due to overload or other form of improper

switching

° NEWLY DESIGNED FIVE POSITION LEVER SWITCH ASSEMBLY. Permits

application of separate volfuges as required for both piate and grid of

tube under test, resulting in improved Trons-Conductance circuit.
TESTING TRANSISTORS

A transistor con be sofely and odequately tested only under dynamic

conditions. The Model TV-12 will test all transistors in that approved

manner, ond quality is read directly on a special ‘“transistor only’’

meter scale.

The Model TV-12 will accommodote all transistors including NPN's, PNP’s,

Photo and Tetrodes, whether made of Germanium or s
7 2NET

ALSO TESTS TRANSISTORS!

Silicon, either point contact or junction contact types.

Model TV-12 housed in handsome rugged portable cabi-
net sells for anly

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 keep the Tester, you need send us only the
down payment and agree to pay the balance due at
the monthly indicated rate. (See other side for time-
payment schedule details.)

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! P

All prices nei, F.0.B., N.Y.C.

r-------------------------------l

FIRST CLASS
Permit No. 61430

New York, N. Y.

BUSINESS REPLY CARD

No Postage Stamp Necessary if Mailed in the U. §.

POSTAGE WILL BE PAID BY —

MOSS ELECTRONIC DIST. CO., INC.
3849 TENTH AVENUE
NEW YORK 34, N.Y.

www.amdricanradiohistorv.com

VIA AIR MAIL '
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Superior’s
New
Model

\, RESISTANCE BRIDGE SECTION
2 Ranges: 100 ohms to 50,000 ohms; 10,000 ohms to 5
megohms. Resistance can be measured without discon-
necting capacitor connected across it. (Except, of course,
when the R C combination is part of an R C bank.)

eers, we the
Model 76 is
it of its
though it
ter you become
be your mos

§. LITT
. MELENKEVITZ

instrument.

For the first time ever:
PROVIDES ALL THE SERVICES LISTED BELOW!

IT'S A

CONDENSER BRIDGE

with a range of ,00001 Microfarad to 1000 Microfarads
(Measures power factor and leakage too.)

IT'Ss A

SIGNAL TRACER

which will enable you to trace the signal from antenna
to speaker of all receivers and to finally pinpoint the
exact cause of troubie whether it be a part or circuit
defect.

SPECI

v/ CAPACITY BRIDGE SECTION
4 Ranges: .00001 Microfarad to

FI1CATIONS

retain a charge and thereby filter efficiently.)

V/SIGNAL TRACER SECTION

.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 alli condensers
from .1 to 1000 Microfarads. (Power factor is the ability of a condenser to

ONE TESTER

ITS A

RESISTANCE BRIDGE

with a range of 100 ohms to 5 megohms

IT'S 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.

TV ANTENNA
v/ TESTER SECTION

Loss of sync., snow and Instabiilty 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 enable
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"

A built-in high gain pentode voltage amplifier, plus a diode rectifier,

plus a direct coupled triode amplifier are combined to provide this
highly sensitive signal tracing service. With the use of the R.F. and
A.F. Probes included with the Model 76, you can make stage gain
measurements, locate signal loss in R.F. and Audio stages, localize
faulty stages, locate distortion and hum, etc. Provision has been else to buy

made for use of phones and meter if desired.

Model 76 comes complete with all
accessories including R.F, and

for 72 ohm coax and 2’ to 250’ for 300 ohm
A.F. Probes; Test Leads and op-
erating _instructions. Nothing

ribbon.
$2 6 95
.......... Only NET

Superior’s New Model TV-50 G

TER

A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing:

7 Signal Generators in One!
v R.F. Signal Generator for A.M.
+ R.F. Signal Generator for F.M.
»# Audio Frequency Generator

A. M. Radio e F. M. Radio e Amplifiers e Black and White TV e Color TV

v Bar Generator

»”# Cross Hatch Generator

1 Color Dot Pattern Generator
» Marker Generator

MARKER GENERATOR: The following markers
are provided: 189 Kc., 2625 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.)

R. F. SIGNAL GENERATOR: Provides complete
coverage for A.M. and F.M. alignment. Gener-
ates Radio Frequencies from 100 Kilocycles to
60 Megacycles on fundamentals and from 60
Megacycles to 180 Megacycles on powerful
harmonics.

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.

VAR!ABLE AUDIO FREQUENCY GENERATOR:
In addition to a fixed 400 cycle sine-wave
audio, the Genometer provides a variable
300 cycle to 20,000 cycle peaked wave
audio signal.

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 color convergence.

BAR GENERATOR: Projects an actual
Bar Pattern on any TV Receiver
Screen. Pattern will consist of 4 to
16 horizontal bars or 7 to 20 vertical

bars.

MODEL TV-50 comes
absolutely complete
with shielded leads
and operating in-
structions. Only

47 .

SHIPPED ON APPROVAL

NO MONEY WITH ORDER — NO C 0.D.

MOSS ELECTRONIC DISTRIBUTING CO., INC.
Dept. D-329 3849 Tenth Ave., New York 34, N. Y.

Please send me the units checked. | agree to pay down payment within 10 days and
to pay the monthly balance as shown. It is understood there will be no finance or
interest charges added. [t is further understood that should | fail to make payment
when due, the full unpaid balance shall become immediately due and payable.

[0 Meodel 770-A Total Price $15.85
$3.85 within 10 days., Balance $4.00
monthly for 3 months.

O Model TV-60 Total Price $52.50
$12.50 within 10 days. Balance $8.00
monthly for 5 months.

[0 Model Tw-11 Total Price $47.50
$11.50 within 10 doys. Balance $6.00
monthly for 6 months.

O Model TV-12 _  Total Price $72.50
$22.50 within 10 days. Balance $10.00
monthly for 5 months.

O Model 76 ...Total Price $26.95
$6.95 within 10 doys. Balance $5.00
monthly for 4 months.

O Model TV.50 . Total Price $47.50
$11.50 within 10 days. Balance $6.00
monthly for 6 months.

Name - —

Address P — Oy Sy S ——

Zone State .

City i
All prices net, F.O.B., N.Y.C.

We invite you to try before you buy any of the
models described on this and the preceding page. If
after a 10 day trial you are completely satisfied and
decide to keep the Tester, you need send us only the
down payment and agree to pay the balance due at
the monthly indicated rate.

NO INTEREST
OR FINANCE
CHARGES ADDED!

I1f 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!

wwwWeamericanradiohidorv.com
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Two-Terminal Oscillator
(Continued from page 61)

clip the power leads on the nearest
power source, clip the test leads across
the tuned circuit being investigated,
set your receiver to the frequency you
want to hit, turn on the b.f.o. in the
receiver, and rotate the capacitor on
the external tuned circuit. If the r.f.
circuit tunes to the desired frequency
you will hear the oscillator “swish
by” in the receiver. If the tuned r.f.
circuit is one that employs a split-
stator capacitor be sure to connect
the leads from the two-terminal oscil-
lator across the coil, not just across
one capacitor section! The grid of
the 6SN7 must have a complete d.c.
path to ground if the ecircuit is to
oscillate. Clipping across one section
in a split-stator tank will not complete
the circuit and there will be no oscil-
lation.

To check the tuning range of a
coil alone, ‘pick up” the 75 uufd.
capacitor by inserting the extra pin
on the hot lead into the proper hole
on the 5-prong socket, put the alli-
gator clips on the two coil leads and
listen to your receiver. The inductance
of a coil may be calculated roughly
by connecting a capacitor of known
value across the coil, locating the fre-
quency of the oscillator by tuning the
receiver, and substituting the results
in the well-known resonance formula.

A set of coils from a McMurdo
Silver Model 903 wavemeter is used
when it is necessary to employ the
oscillator as a signal generator. These
coils plug into the 5-prong socket and
“pick up” the 75 uufd. capacitor for
tuning. The long leads in this partic-
ular unit limit the top frequency to
70 me., but this circuit with shorter
leads will perform at higher frequen-
cies; the writer had a 6J6 that worked
satisfactorily as a local oscillator in
a 144 me. converter using this circuit.

The device may be used as a grid-
dip oscillator. The McMurdo Silver
coils are used and a v.t.v.m., set on
a low d.c. range, is connected to the
cathode pin tip connector and ground.
Resonance of a coupled circuit is in-
dicated by a rise in cathode voltage.
The isolating resistor between the po-
tentiometer and the cathode of the
tube keeps the r.f. voltage to a small
value which is harmless to the v.t.v.m.

For audio signal output, clip the

test leads on a choke and capacitor |

combination. Take the output from
the tuned circuit or from the cathode
connector. Remember that the grid of
the 6SN7 must have a complete return
path to ground for d.c.!

This circuit offers interesting pos-
sibilities for use as a v.f.o. It is quite
stable even when built in the fashion
described in this article, so with short-
er leads and a good coil and capacitor
combination, it could very well be
used as a master oscillator for the

ham rig. 30~
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sturdy, steel PERMA-TUBE TV
masting is corrosion proof

Perma-Tube, most famous name
in TV masting, stays strong be-
cause it is corrosion proof. Perma-
Tube is treated with vinsynite—
then coated with a metallic vinyl
resin base both inside and ourside.
Perma-Tube is guaranteed to
be free from rust in a salt spray
test of 500-hours minimum to
ASTM Specification 13 117-49T.
Longer mast life is assured.
Resistance to bending in Perma-
Tube is greater than in galvanized
masting. Machine-fitted joints
speed field assembly, insure close

Jones & Laughlin
STEEI === 2 great name in steel

www.americanradiohistorv.com

tolerance for strength and rigidity.
Joints are stronger than the tubing
itself.

Five diameters of fitted joint
Perma-Tube are available, ranging
from 215" OD to 114" OD. Tele-
scoping masts can also be erected
up to 50 feet high, using 10 foot
lengths of high strength J&L 16-
gauge Perma-Tube.

Get complete details on popular
Perma-Tube TV masting. Write to
the Jones & Laughlin Steel Cor-
poration, Dept. 495, 3 Gateway
Center, Pittsburgh 30, Pa.

137


www.americanradiohistory.com

BUILD THE BEST—
BUILD Alll E D’s OWN

knight-

Kits

Here is a typical Knight-Kit value—
available only from ALLIED—one of
45 great Knight-Kits you'll find
in our special Supplement No. 165.
Write for your FREE copy today.

knight=kit INSTRUMENT VALUE
PRINTED CIRCUIT VIVM KIT

Tops for stability, accuracy and wvalue.
Greatly simplified wiring—entire chassis is
a printed circuit board. Uses low-leakage
switches; 1%, film-type precision resistors.
Balanced-bridge, push-pull circuit permits
switching to any range without adjusting
zero set. SPECIFICATIONS: Easy-to-read 414"
meter with sensitive 200 microamp move-
ment. Zero-center scale and direct-reading
db scale. Polarity reversing switch. Re-
sponse, 30 cycles to 3 mc. Input resistance,
11 megs. Ranges: AC peak-to-peak volts,
0-4-14-40-140-400-1400-4000; AC rms v. and
DC v., 0-1.5-5-15-50-150-500-1500; ohms,
0-1000-10K-100K; 1-10-100-1000 megs; db
scale, —10 to -+5. Complete, including bat-
tery and test leads. Size, 73 x 5 x 4%4”.
Shpg. wt., 7 lbs.

Model Y-125. Net, F.O.B. Chicago. ... 24%
OTHER knight=kit INSTRUMENT VALUES

20,000 OHMS/VOLT 1000 OHMS /VOLT

VOM KIT VoM KIT
Y-140 52950 v-128 $]495

RF SIGNAL
GENERATOR KIT

Y-145 $]9Q75

TUBE CHECKER KIT
Y-143 32975

See our Supplement No. 165 for 18 other
knight=kit instrument valves

SUPPLEMENT
featuring knight-kits

Send for our FREE
Supplement No. 165
featuring 45 great
Knight-Kits, including Test
Instruments, Hi-Fi, Hobbyist
and Amateur Kits. Write
for your copy today.

ORDER FROM
ALLIED RADIO

Dept, 01-D7, 100 N. Western Ave., Chicago 80, Ill.
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| RCA Victor

CAPACITOR PACKAGES

Pyramid Electric Company of North
Bergen, New Jersey, is now packaging
its line of capaci-
tors in handsome
and distinctive new
boxes. This organ-
ization is one of the
nation’s leading pro-
ducers of capacitors,
rectifiers, and ca-
pacitor-resistor an-
alyzers. As can be
seen, the new boxes
are most attractive,
and should stimulate sale of the item.

THEFT-PROOF STAND

A new display stand for RCA Victor
pocket-size transistor radios—with an
effective guard against pilferage—is

| announced by the company.

The two-level metal stand can safely
“lock” the radios in place by brass
wicket and clip, thereby making theft
nearly impossible. In addition, it gets
the radios out on the counter where
prospects can hear them, touch them,
and examine them closely.

The coral and gray stand, which will
display the company’'s three pocket-
size transistor radios, takes up counter
space of only sixteen inches in width,
and nine inches in depth.

This display is available through
distributors throughout
the country.

# * &
"PROFIT PACKAGE"

Electro Mechanical Instrument Co.,
manufacturers of a low price line of
precision instruments, are offering a

N fust YOUR Oy

VOLTAGE {

! o | ___&§
special “profit package’” for the job-
ber, complete as illustrated.

This is designed with the dealer's
problems in mind, and the package
contains one of each of the company’s

| major instruments best suited to job-

ber operation, including a.c. and d.c.
ammeters, milliammeters and voltme-

www.americanradiohistorv.com

One end snaps firmly
into your 99-PR or 99-JR

handle — nut driver or

single end screwdriver

snaps into other end of
extension shaft. You've
added 8" for those hard-
to-reach jobs. Your dis-
tributor has them.

XCELITE, INCORPORATED

Dept. E, Orchard Park, N, Y.

In Canada—Charles W. Pointon

Ltd,, 6 Alcina Ave,, Toronto,
Ontario.

GET INTO
ELECTRONICS

Valparaiso Tech trains for top flight positions.
Tech. rep., field engineers, sales and specialists
in communications, missiles, computers, radar,

automation, color television. Basic and advanced
theory and laboratory. Major companies visit
school for our graduates. 21 months’ course.
High school grad. or equivalent. Dormitories—
campus. Start April, July, Sept., Jan,
approved. Write for catalog.

VALPARAISO TECHNICAL INSTITUTE
Dept. RD Valparaiso, Indiana

TR et Nt P
RADIO & TV NEWS
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ters, voltage testers, relay and flag
indicator, with the combined induce-
ments of small investment, low inven-
tory, economy of space, and point-of-
sale material and literature.

Convenient inventory sheets are at-
tached to the reverse side of the stand-
up carton display to enable easy check-
ing and re-ordering.

* * *
RADIO DISPLAY BOARD

Arvin Industries, Inc., is supplying
display boards to its distributors and
to retail stores handling the line. This
board will attractively exhibit four ra-
dios, including three all-transistor sets.

Accompanying the display are spe-
cial “gift season” window trims for
spring selling events, such as Mother’s
Day, Father’'s Day, anniversaries,
graduations, and weddings.

Made of “Peg-Board,” the display
rack has metal brackets which hold
the radios. Prominently displayed are

the new “Arvinyl”-aluminum-cased
transistor radio and the transistor
pocket portable. The latter locks to
the board so that it can’t be shoplifted.

The board is twenty-four inches in
height, and about eight inches deep.
It measures twenty-four inches wide.

* * *
FLASHING SCREEN DISPLAY

The RCA Victor TV division has in-
troduced a new flashing display that
demonstrates the “like two sets in
one” story of color television.

This inexpensive display for dealers
is considered one of the most effective
advertising pieces yet developed to
demonstrate the compatibility of the
company’s color TV receivers in ob-
taining both color and black-and-white
programming.

The display, which completes a dem-
onstration in 10 seconds, features a
full-size replica of a table model color
TV set. The picture on the screen
shows a black-and-white reproduction
of a typical scene from a TV “Spec-
tacular” for 5 seconds. Then the same
picture automatically changes to color
for another five seconds.

Construction is of heavy-gauge card-
board, and the over-all dimensions are
40 inches high, 44 inches wide, and 12
inches deep—small enough to set on a
counter or on a small table in a win-
dow or showroom. -0
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For Electronic Knowledge and Skill Quickly, Easily...at Low Cost

7.0 READ RIDER BOOKS

v
Latest in the Famous Rider Basic Series

_ . O HOW TO INSTALL & SERVICE INTER—
(3 BASIC POWER ELECTRICITY COMMUNICATION SYSTEMS by Jack Darr

by Anthony J. Pansini The growth of the intercom as a modern tool
The important subject of electricity as used of business presents an important service and
in the industrial and power utilities field is  installation opportunity. This book covers com-
made crystal clear in this ‘picture-text’ pletely installation and maintenance of com-

course. The pictorial approach for the ut- mercial intercommunication equipment.
most in visualization is combined with clear, Soft Cover, 152 pp., 5% x 8%, illus.

concisg tle‘xt. tobzi\'e ahdo“.'n-to-earthl explanas  F1B9.....ciiiiiiiiiie s Only 83.00
tion of this subject that is rigorously correct

technically. O v TUBE LOCATION & TROUBLE GUIDE
O PICTORIAL MICROWAVE DICTIONARY (RCA) by Rider Lab. Staff

L\ 3 f ' This book shows the tube locations for all RCA
by Victor J. Young & Mercdith W. Jones TV receivers produced between 1947 and 1956.

This pictorial dictionary, written by two It lists the tube complement, key voltages, and
acknowledged experts in the microwave field, common troubles correlated with the tubes that
presents with rigorous accuracy the micro- may be responsible for them. Complete chassis
wave language. . ) and model index.

Derivation, explanation, definition, and illus-  Soft Cover, 56
tration are combined in such fashion as to  #)194,..

give the reader complete coverage of the ¢
microwave activity. Organization of the dic-~ O INTRODUCTION TO PRINTED CIRCUITS
tionary makes it easy to use . . . and very by Robert L. Swiggett '

gg?fré;t:;ials)l‘;: x 8147 i Gives complete coverage to the various manu-
#188 : § Only $§2.95 [acturing processes, practical applications and
y Se. the servicing techniques peculiar to printed

CI BASICS OF PHOTOTUBES & PHOTOCELLS sheeuine

avid M Soft Cover, 112 pages. 5% x 81%“, illus.
by David Mark ) 183 ...Only $2.70
This book is devoted to the explanation of . ____ ' - —— . ————— -
the principles and practices surroundmg: BASIC SERIES by [}

phototubes and photocells, with the utmost in f . 1
visual presentation to make the subject most | Van Valkenburgh, Nooger & Neville, Inc.!

. ) . a “pic- N 1
ure conrae™ <\, yot A"is Tauthoritative and | The fabulous picture-text books that teach |

e ern : fastcetl: :ndfeasliel;'!"ljltme thleorty. n'rincipl;s, and:

. v s practice of electricity, electronics, an n-

Soft Cover, 136 pp., 5‘/‘-'." 8%, llcl)usl.. g2.90 ! chros and servos are heere prcsen?ed i:\y al

éla-l ................................................ nly 82. :?“":‘ner thalt p:rn;‘its a rapid grasp of thel

undamentals of these vitally important sub-1

REPMRIN_G TEL,EVISION RECEIVERS I jects. Over 2,000 specially prepared illustra-|

by Cyrus Glickstein tions present, explain, and make every topicl
The most modern completely practical book, | distussed picture-clear.

written by an expert with long experience in | O Basic Electricity 1

television receiver repair. Devoted to trouble- | #69 .oft cover, 5 vols,, 621 pp. [

shooting and repair techniques which arel ’ * pe'r set $10.00 |

modern, yet down-to-earth. Covers the use of I 4 6011, cloth bound in single binding,...511,50 |

simple as well as elaborate test equipment of | O Basic Electronics I

all kinds. Protfusely illustrated. 17 . 1

5 x 8147, illus. | #170, roft cover, 3 vols., 550 pp., $10.00 ]

g per set ¥10.
~Only S440| 41708, cloth bound in single binding. .S11.50 }

ID Basic Synchros and Servomechanisms

IF YU“ WANT THE M | #180, soft cover, 2 vols., 270 pp.'.," set SS-Sg‘i

= #1801, cloth bound in single binding....86.9

IN TV SERVICE INFORMATION | o isisaners & Evires ‘

by Abraham D, Cohen,

Soft Cover, 212 pp.
#191..

#176, MARCO cover, 360 <3 TSR $.1.60
RCA EMERSON 5 'Wow o Service Fose Racorder ss.50
PHILCO MOTOROLA ?12%.'\(5'(1;":2?:} 160 pp.. §2.90
ADMIRAL  CROSLEY D) How to Troubleshoot a TV Receiver '
GE ZENITH P ouraieb iy SR a1.80

SYLVANIA WESTINGHOUSE E] ll!la_filc vga:cuum Tubes & Their Uses
HOFFMAN PACKARD-BELL | 171 soft oo s pp.

#171H, cloth bound

by Leonard Krugman,

#160, soft cover, 144 PPuviiccnnrnerernrennn... 82,70
[ Introduction to Color TV (2nd Edition)

by Kaufman & Thomas,

e . " #1536 soft cover, 160 PPerererriniirnernaees ..82.70
("single diagram only") {0 How to Select and Use Your Tape Recorder

by David Mark,

SERVICE F1LTY, soft cover, 148 Ppocveccrrivniennnenns, £2,95
03 Obtaining & Interpreting Test Scope Traces
by John F. Rider,

ONI-Y 5°¢ PER CHASSIS #1146, soft cover, 190 PP .

AT YOUR LOCAL JOBBER | 5 Joiion 7 ow it Works (2nd Edition)

#101, leather finish MARCO, 332 pp.....$4.60

$2.40

=T H101-H, cloth bound.........corvvvvreerrurrernn.s
: E_ . Write for FREE 1957 Spring-
E_[: % Summer catalog RN-4, If your

ﬁ[.,a Buy these and many other jobber, book store, or department

i store does not sell the Rider
t_ RIDER BOOKS at your books you want, order direct by

electronics parts jobber, checking book desired in this ad.

book store or department Addl‘ stli)alt.e End gity tax where

store book department. Look applicable. Canadian prices ap-
f tely 69 higher.

for the Rider Bookseller, proximately 5% higher

R

JOHN F.RIDER PUBLISHER, INC. 115 west 14th Sireet, New York 11, M. Y
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y O How to Use Meters John F. Rider; ' '
E 144, soft cover, 144 PPocvveenneenereraennnn, £2.40
3 Fundamentals of Transistors
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NA IN COMPLETELY WIRED

LAFAYETTE SEVSATNES! o, 1asetesT FOUmMENT

T

A completely

Outputs are unmodulated RF, modulate
microvolts and jacks are provided for
by special circuit design. Has a tine adjustment RF control.
volts across 1 megohm. Large clear 5

for speciai AF output connectors. Machine engraved pane
carrying handle. Measures 6%2"” x 10" x 4
and p

. BEEN OFFERED AT SUCH A PRICE! 1

e FREQUENCY 120 KC TO 260 MC {;E:“C'S'ON
e 120 KC. TO 130 MC ON FUNDAMENTALS 3 ISTORS

e LABORATORY ACCURACY AND QUALITY ILVER CONTACT
wired and tested instrumeént not to be confused

with units sold in kit form at almost t D . v
a quality and accuracy of instruments 3 to 4 times its price. FULL SCALE RANGES

Six overlapping ranges ge
i 4 HZOKC—18%OKC. IMC—3.2MC—11MC, 11MC—38MC and 500;
4 Af’\\ - 37MC—130MC ail on fundamentals with calibrated harmonics Voris: 0-1000 Volts — AC
;'%’ = g" from 120MC to 260MC. Selector switch gives instant choice °°"- 0-10; 0-50; 0-500;
- \‘:\t‘@?} of ranges. Switch gives choice of internal modulation of 400 5'1000 Volts—DC Current:
i zz 50 CPS or use of uny external source at other frequencies. For ROO va and 500 ma —
r audio testing the 400 cycle signal can be used separately, esistance: 0-10K; 0-1 Meg

d RF and 400 CPS audio. RF output is in excess 3
choice of either high or low RF output. Stability i u
AF output is 2-3 volts, AF input is 4 0.775 V) —Capacity: 250

d pointer are protected by transparent mmfd to .2 mfd—.005 mid
plastic bezel. Common AF terminals for EXT-MOD input and INT-AF for audio tests eliminate need 1 fo 1 mfd—Output Ronges:

I lettering. Handsome gray metal case with| 0-10; 0-50; 0-500; 0-1006
lete with pair of leads. AC line cord{ wvolts 3

5 inch etched dial plate an

'»* ., Comes comp
lug. Operates on 105-125V 50-60 cycle AC. Shpg. wt., 8 Ibs.
LAFAYETTE LSG-10 SIGNAL GENERATOR ......... - BT e e

AYETTE SIGNAL GENERATOR NEW POCKET AC

-D
NEVER BEFORE HAS A COMPLETELY WIRED AND TESTED 2,000 chm per volt Senf.;,?fﬁf"..,r.‘,’c TILESRER
INSTRUMENT OF SUCH ACCURACY AND QUALITY S0d-AC

160 va 3" METER

SELECTOR 5WITCH

he same price, but with

i — KC,
nerate signals of 120KC 320KC DC Voits: 0-10; 0-50; o-

ess of 100,000 — Declbels: —20 A
s insured +2;) to 36 db (6’ dt’i

- . 22.504 Best Buy in Ameri
.............. £ . erica! A very ac iti
This Multitester is a comfiplete in‘s:ltl:::r?e:tnd(ns:tns;ti(‘;f)v\?l“t{};

you choice of 25, 150, 25
power factor control with co
a magic-éye tube as _the null detector.
corners, measures 14%2"”L x 8Y4”H x 5”D. Shpg wt. 19 lbs.

MODEL LC-4 ... S D—

LAFAYETTE CAPACITANCE-RESISTANCE TESTER QRIS ae i gl switch, 1

y
NEw‘ WlTH “lN-SET QU'CK CHECK ! aﬁfgr:lcgm?ng lrtu;:gefdness. In attractive plastic front 1
i ottom for ruggedness and shieldi o panes,
cit nd shielding.
s COMPLETELY WIRED AND TESTED | i inss, re045es 20, volt A6 Source.” Seing susicrty
. ze

® TWO INSTRUMENTS IN ONE

® CHECKS ELECTROLYTIC, PAPER, MICA AND
CERAMIC CONDENSERS

4 DIRECT READING CAPACITY SCALES FROM
.00001 MFD TO 1000 MFD

o f:‘IE'EcRKMFI%'REI?TPSEN SHORTS, LEAKAGE AND
® 2 RESISTANCE RANGES FROM 100 TO 5 BERI VOZI_RG Jg’l_?rooAconﬂ ﬁ;ESTE

MEGOHM

Here is a ‘‘must’ for servicemen and lab technicians. A
completely self-contained AC operated capacitance and
resistance bridge, plus a quick check for in the set test-
ing. Large 5 direct reading scale has 4 ranges of .00001
£.005 MFD, .001-.5 MFD, .1-50 MFD and 20-1000 MFD.
Resistance ranges are
to 5 megohm. Quick check feature enables you to check
capacitors for shorts, open or intermittent while in cir-
cuit—no need to remove them from the set till you're
sure they need replacement. Leakage test switch gives
0. 350 o: 450 volts for checking leakage under correct potential. Separate
ntinuous settings from 0 to 50 % . Operation is simple and accurate, using
Attractively finished stee

high quality. and sensitive ‘160 microamp meter: 2000 oh
3 ohm

precision resistors, 3"
,» 3” meter, Features extreme versatility, |

e require / y 6 " X3 Yo 518/ 7
mp with test leads and batteries.” Shipping xwei/fzh':

wreviicnaen. Complete 8.95

HIGH SENSITIVITY 20,000 OHM

LOOK AT THESE
FULL SCALE RANGES!
D.C. Volts: 0-6; 0-30; O-
120; 0-600; 0-1200; O-
6000 Volts — A.C, VOLTS:
0-6; 0-30; 0-120; 0-600;
0-1200 Volts — RESIS-
TANCE: 0-10K; 0-100K;
0-1 Meg; 0-10 Megohms—
D.C. CURRENT: 0-60 Micro-
0-6; 0-60; 0-600
liamps-— DECIBEL: — 20
to +37 db (0 db—0.774V)
— CAPACITY: .0001-.01;
.005-.15 mfd — INDUC-
TANCE: 20-2000 millihenry

100-50,000 OHMS and 10,000

1 case with etched panel and rounded

NET 34.50

COMPLETELY WIRED AND TESTED

COMPLETELY WIRED AND TESTED
® CHECKS ALL TYPES OF CONDENSERS FOR
21 50 CAPACITY, LEAKAGE, OPEN SHORTS OR
-

“ﬁ‘N/ . LAFAYETTE CAPACITOR-RESISTANCE TESTER

INTERMITTENT CONDITION
® DIRECT READING SCALES FROM .00001
TO 1000 MFD AND 100 TO 5 MEGOHMS
A stable and accurate bridge type circuit measures capacitance in
4 ranges of .00001-.005 MFD, .001 to .5 MFD, .1 to 50 MFD and
20 to 1000 MFD, Two resistance ranges of 100-50,000 and 10,- | cost at least twice as much if made in this couptry. Uses
000 to 5 megohms. Check leakage under actual Joad with choice |1 % precision resistors, silver contacts on selector switch,
of 25; 150,.250, 350 or 450 volts available by selector switch. 1 35 ua 3” meter. Dependable, rugged and accurate. Even the
Power factor control from 0 to 50 %. test leads are heavy duty with high voltage insulation. Velt-
short, or intermittent operation.
scales after setting magic eye to maximum.
tained power supply. Attractively finished steel case with rounded
Complete with batteries and leads. Shipping weight 41> Ibs.

cornars and etched panel. Operates fiom 110V AC. Size 9% ”L x
71s"H x 51/4"”D. Shpg. wt. 10 lbs. RW aF0A.. 400 540 bmicsmioragss o 55 oMo oni s e T Singly, -Each 19.95
MODEL LC-15 . .NET 21.50 In lots of 3, Each 19.25

—OUTPUT RANGES: 0-6;

0-30; 0-120; 0-600; O-

1200 Volts
The new Lafayette high sensi-
tivity Multitester is a complete]
instrument (not a kit). In ad-
dition to its unusual sensitivity
of 20,000 OHMS PER VOLT]
ON D.C. AND 10,000 OHMS|
PER VOLT ON A.C., and the|
extraordinary number and scope
of its ranges, it is packed with
features that would make it

Checks for leakage, open,
All readings taken directly off
Completely self-con-

Age source required for low capacity range is 120V A.C., for
high range capacity and inductance scale is 6V A.C. Attrac-
tive plastic front with metal bottom. Size 61/4"”x41/4"x21".

ND
' FOR GROUP A ® LABORATORY DESIGNED—SENSITIVE, SELECTIVE, STABLE!
lPRIVATE LISTENING ® CLASS B PUSH-PULL AMPLIFICATION-—PLENTY OF POWER!

® 100% SUBMINIATURE PARTS—NO COMPROMISES!

3M /)m{oamwce.’ .9ncom—,zwc£/e Value!

Tronsistor-wise Lafayette is proud to present its 6 Transistor Superhet Receiver Kit KT-119, An out-
standing achievement of constant research aond design, this kit represents the optimum in sensitivity,
selectivity and-stability. You'll be amozed at its superior commercial qualityl You'll be elated with
its surprising performance! The circuit, using 3 high frequency RF Transistors, 3 dependable oudio
Tronsistors and Crystal Diode, features a specially matched set of 3 L.F.'s, Oscillator, High-Q Loop,
Class B Push-Pull Audio Amplification, and Transformer Coupling in audio and output stages. Special
care has been taken in the design for exact impedance matching throughout to effect maximum trans-
fer of power. Has efficient 2% " speaker for exemplary reproduction, and earphone jack for private
listening, Complete with all parts, transistors, pre-punched chassis, bottery and eosy-to-follow step-

by-step instructions. 67 x 32" x 14", Shpg. wt., 3 Ibs.

KT-119 —Complete Kit—Less €ase.....c.ccoorimniiiininnnnns ——— WP Net 33 50

MS-339—Sturdy, oftractive brown leather case with carrying strap for KT-119, 6" x 3" 2 95
x 1;”. Shpg. wi., 1 Ib.... oo Net 4

MS.279—Sensitive matching earphone Net 2_39

100 SIXTH AVE., NEW YORK, N. Y.

F Y I I s BOSTON, MASS., 110 Federal St.
L A A E E RA D I 0 ARSI PLAINFIELD, N. J., 139 West 2nd St.
NEWARK, N. J., 24 Central Ave.

]AMA'CA 33, N_ Y_ ]65-08 L] ty Ave_ Write for FREE Bargain Packed Catalog! BRONX, N. Y., 542 E. Fordham Rd.
RADIO & TV NEWS
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PACKED WITH MONEY SAVERS

Packed with the largest selection of Electronic, Radio and
T.V. Parts, and equipment, PA, Hi-Fi systems, tubes, an-

e @
AYE ] tennas, Transistor Kits, parts and components, Test Equip-

\ ment, new build your own kits, tools, books, Microscope,

Q..‘:\\\\,/// drafting equipment, Binoculars, Telescopes, All Radio, TV

and Ham supplies — ALL AT GREAT SAVINGS — For the

fog- 2 economy minded servicemen, dealer, engineer and tech-
CATALOG : nician. CHUCK FULL OF BUYS! SEND FOR YOUR FREE
] COPY TO-DAY.

PROFESSIONAL TRANSCRIPTION TURNTABLE AND VISCOUS-DAMPED TONE ARM

THE FINEST TRANSCRIPTION TURNTABLE. AND TONE ARM FOR THE PROFESSIONAL USER AND THE AUDIOPHILE
i PK-100A TRANSC N TURNTABLE

New 3-speed instrument with bu n stroboscope 1 er for exnct speed determination, and magnetic
brake for instantaneous speed variation. Precision engineered to meet professional staundards for wow, rum-
y ble and flutter content. leavy 12" cast aluminum rvim-driven turntable. Variable speed control permits
PK:100 TURNTABLE adjustment of each speed within + T ¢ using eflicient frictionless magnetic brake. He duty c_ons(:_\n't
A Ml speed 4-pole induction motor freely suspended.and isolated by shock-mountings to eliminate vibration
transferral. R-C filter network suppresses ‘‘pop’* in speaker. Truly a delight for the connonisseur. Size:
13%2" x 14” and requires 2%, " clearance above and 3%, " below motorboard. For 110-130V und 60/50
cycle AC, Power consumption 12 Shpg. wt., 20 lbs.
IYLETYLLIIYY PK-100-A - T PR ——— .Net 49.50
STYLL.

v E = ' ' 1 ELECTRONIC CATALOG
"I SLL"” gL

This transcription arm assures dependable and stable operation, utilizing the ‘‘floating action!’ principle of
‘*viscous-damping.'’ The arin is supported at a single point by a pivot and jewel bearing having negligible
friction. Damping is accomplished by a silicone’ fluid occupying the gap between a ball and socket. This
damping control permits high compliance and negligible tracking error, and prevents. damage to either
record or stylus should the tone arm be accidently dropped. Low frequency resonance, skidding and groove-
jumping are likewise minimized. The tone arm accepts all records up to 16” and accommodates virtually
all hi-fi cartridges by means of precisely engineered adapters which simplity installation and provide proper
stylus pressure.

This tone arm is a quality companion to the PK-100 with matching finish. Shpg. wt., 212 lbs.

PK-90 ...... T, e e i TS S (e AR Py e P —— viiiiinieni. Net 18,98

LAFAYETTE MATCHED HIGH

® SIMPLIFIED DETAILED -
T R e InsTgue FIDELITY PHONO SYSTEM
® MEETS FCC REQUIREMENTS FOR — 23
RADIATION Reg. Value
® GROUNDED GRID TRIODE AM- 3568-55
o PLIFIER )

ARMSTRONG FM CIRCUIT WITH
FOSTER-SEELEY DISCRIMINATOR
® AFC DEFEAT CIRCUIT WITH
FRONT PANEL CONTROL

The excellence of its design and the quality of A
its components combine to provide this compact N\
high-fidelity FM-AM tuner with superb char- \
acteristies normally found in units costing sev-
eral times as much, and with performance un-
believable at’this low price. Features Armstreng FM cireuit with Ilmiter and Foster-Seeley
gucruxunator. Simnllﬂqd tuning with slide-rule dial and fiywheel counterweighted mechan-
ism. AFC defeat circuit combined with tuning confrol. Attractive etched corper-plated

and lacquered finish. A
SPECIFICATIONS

FREQUENCY RANGE: FM, 83-108 MC; AM, 530-1650 KC. ANTENNA INPUT: FM,
300 ohms; AM, Ferrite loopstick and high impedance external antenna. CONTROLS:
2—a function control for AM. ¥M, PHONO, TV and a tuning/AFC defeat control. DIS-
TORTION: Less than 1% rated output: FREQUENCY RESPONSE: FM, = .5 db 20 to oo
20,000 cps; AM, == 3 db 20 to 5000 cps. SENSITIVITY: FM, 5 uv for 30 db quieting; G.E. Triple Play
AM, Loop sensitivity 80 yv/meter. SELECTIVITY: FM, 200 KC handwidth, 6 db down — Diamond .Sapphire Styli
375 KC FM discriminator peak to peak separation: AM, 8 KC bandwith, 6 db down. ~ 1M
IMAGE REJECTION: 30 db minimum. HUM LEVEL: 60 db below 100% modulation. '“g
;IUZBEE sclgyZLiMEgN%,i Z-éQAT;,%l’;G?AG,(I-GIBEiG, 2-6AU()5. 1-6AL5Unlus 1-6X4 rectifier. No'h‘ Byt

3 igh x wide x 374” deep (excluding knobs}). CONSUMPTION: 30 watts. —i - ELITY has a phono system
For 110-120V. 60 cycles AC. Less metal case. Shpg. wt., 9 lbs. NEV EiR—-in the; snnalalet| WIGH-FIDEL 2

119.50

3 of this quality—at this price—been offered. A Lafayette '‘best

KT-(00 Kit, 1655 €380 . «.vvoverrrninnervneensns AR tatitarats s IR 1 WP Net 34.95 Fin e L buy’” system designed around the new Lafayette L}?,—bs amplit}eri
ML-100—D) 1 : The performance of this Phono system surpasses the Tost critica.
§ el BN R, [p5. B BT m e somr rapeprmsmyans: et 15:00 requirements of music lovers. Twenty-four combinations of rec-

Af ord cqualization provide an almost endless variety of tone com-

Ppensation to match varying recording characteristics. This sys-
- tem includes the fameus Garrard RC-121 ‘‘Renown’’ "4 speed
"h‘S automatic and manual record changer, LAFAYETTE LA-59
18 watt amplifier with features found only in the inost expensive
. amplifiers. G.E, triple-play—turnover cartridges with genuine
Pr|ce G.E. DIAMOND SAPPHIRE STYLI, AND LAFAYETTE
SK-58 12” coaxial HI-Fl speaker. All units are supplied with
plugs, jacks and prepared color-coded Interconnecting cables for
quickoeasy installation. For 110-125 volt, 60 cycle AC. Shpe.

wt. 50 1bs

HF-154-—Complete Phono _S_yslem

165-08 LIBERTY AVE.

Rd(ﬂo JAMAICA 33, N. Y.

]

]

|

|

I

|

NAME — — —

| SEND
; ADDRESS — — e — e m e e e — e FREE‘
|

I

I

I

{

I

{

7

SK-74 A complete 3-way system capable of per-
formance heretofore found only in systems

15" at many tmes tﬂls plrice.d t;rhi compo- ET"E
° i F nents were specially selected by Lafayette
Woofer with 31.5 oz SO sengingess 1 oror the man arwy e e e - __LAFAY
M"ugnet :)n ‘;t‘,‘i’“‘ Iﬂdlelfjty at tihe lolwest frti:‘ie G
® i ossible. Includes continuously variable
. 8 Mu! range speaker presence and brilllance controls. Offers IOND i . o e o e e e e —— CAT ALO
Acoustical Lens Tweeter sugt;rh ”{”“’““g{,‘ across "tgelb entire
o 3.W audlo spectrum. pg. wt.. 25 lbs.
oy Cropsover Neswork | ‘cyas o ereres Net 55.50 | STATE— mm o e o e e e e e e [
HW-.7 Hi-Fl Tweeter w/Acoustic Lensé ..... Yt sapnset wuasssanssatpeaset }:;g g
LN-3 3-way Crossover Network with Controls. 3
LN-2 Z-Ea_y Crossover Network with Control ..................couuueasn 8.75 CUT OUT A N D MAI T OD AY- i
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- fFree - ¥in-1 w

3

regordless of si2e!

ECISION **»
SCREWDRIVER SET wiTHEVERY ORDER ¥* |

ALL TUBES UNCONDITIONALLY GUARANTEED FOR 1 YEAR

take your pick
any assortment

[o]0,

receiving

BRAND
NEW TV
PICTURE

TUBES

RCA and DUMONT
Licensed

Partial Listing
No dud required

Type T.M. Price

10BP4  $10.9%

12LP4 12,98

12QP3 10.00

14CP3 15.25

15DP4 16.95

u s 16DP4 18.50
16GP4 19.25

i 16KP4 17.00
16RP3  $17.00

17BP4 19.00

17GP4 21.00

17LP4 18,00

19AP4 23.00

20CP4 24.00

21ALP4A  24.00

‘21EP4 24.00

Picture tubes
F.0.B. PASSAIC, N. J.

ia Rail Express
On orders of less than ks

PRETESTED TUBES—INDIVIDUALLY BOXED
24 6au6 65H7 12846
1B3GT | 6aUSGT |65)7CT | 12BE6
1HSGT | 6AVS 65K7GT [ 12A27
1Lcs 6AVE 65L7GT | 12BHY
1LNS 6AX4GT [6SNTGT | 12BY7
INSGT ATE 6507 12587
1QSET | 6AM4GT | 6SRT 12567
1RS 6BA6 &8 125)767
154 6BCH 6U8 125K7
158 6BE6 6v3 1251767
174 6BG6G  |6VGGT | 12SN7GT
1756t | €BJ6 ewacT | 125Q7 i
1Us 6BKS 6WECT | 125RT :
s 6BK7 6X4 1978
1x2 6BL7GT |6xSGT | 19BGEG
304 6306GT |6YEG 258Q6GT
3s4 6807 7c5 25L6GT
3va 68YSG | 7C6 2525
sSUsG €827 7€7 2526GT
sV4G 6Ca 7F7 3585
sY3 6CB6 7F8 3s5cs
6AB4 6CDEG | TN7 35L6GCT
6ACT 6F6 12aL8 | 3sw4
6AGS 6HECT | 12AT7 sva
6AC7 6J5GT 12au6 352567 1
6AF4 )6 12aU7 | s0a5
6AKS eKeGT |12avé | soms
6ALS L6 12av7 | s0cs
6AQE 6s4 12AX7 oL6CT
6ASS 6s8eT  |12ax4GT | 11723
6AT6 6547 128Y7 4
Free Postage on all prepaid continental -
U.S.A. orders. so¢ handling charge on oll
orders under $5.00. 25% deposit on all
C.0.D. Subject to prior sale.

100 tubes — 41¢ each

PRascolt 3-0330.

UNIVERSAL
TV TUBE
‘BRITENER

Does Everything

For

Distributors

manufactured by

PowmaRowerconeanr

4727 N. DAMEN AVE.,, CHICAGO 25. HLL.
Phone LOngbeach 1-0070

manvfacturers of electronic
equipment since 1928

The Lokpet Bidg.

MOBILE
POWER

Car Botteries —
Capacities: 10 to
125 Watts

DISCOUNT HOUSE

TERADO

rav-

LCRVAZTI

CONVE

Passaig, N. J.

TUBE MART

Electric
RTERS

Give You

110 A.C. HOUSE
CURRENT
ANYWHERE

You Drive or Cruise

ne

NO INSTALLATION
Just plug into cigar lighter
on dash of car, truck, or
boat—and away we go

® OPERATE PORTABLE TV,

® SMALL DO-IT-YOURSELF

® TOOLS WHEREVER NEEDED
One of the great conven-
iences of our electronic age

ALL ELECTRIC
SHAVERS

SEE YOUR ELECTRONIC PARTS DEALER OR JOBBER

"V“'.: .
WrZamey
-

DICTATION

DO-IT-YOURSELF
HOBBY TOOLS

TERADO COMPANY

OESIGNERS & MFRS. OF ELECTRONIC EQUIPMENT SINCE 1927
1058 RAYMOND AVE., ST. PAUL 14, MINNESOTA
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Bottlenecks in Service
(Continued from page 41) i

tube and component failures: This
complaint is increasing, seemingly out
of proportion, as more and more new
sets arrive in an inoperable condition
or fail very early in the customer’s
home. To the writer’s personal knowl-
edge, one large TV store discontinued
handling two popular makes of re-
ceivers because of repeated servicing
difficulties and poor reliability of com-
ponents. The same store recently un-
crated a new expensive console which
would not operate properly until 6
tubes and a diode were replaced. This
was not an isolated case. It occurs
with alarming frequency, although us-
ually in lesser degree, with other new
sets.

Additional new-set troubles which
seem to be occurring at an increasing
rate include: (1) faulty tuners (de-
fective or inoperative on one or all
channels), (2) inoperative or inter-
mittent printed circuits (poor solder
joints, etc.), (3) leaky or shorted
tubes, and (4) defective components,
especially flyback transformers.

Remedy: Increased pressure on
manufacturers of parts and tubes
should be exercised by manufacturers
of sets to comply with industry stand-
ards and to maintain a more realistic
program of inspection and quality
control. Also a closer check on in-
spection and final assembly in the in-
dividual manufacturers’ own plants is
probably in order.

In conclusion, no attempt has been
made to catalogue all the troubles
that come up in the field. Those that
are brought up here do give a general
picture of what can go wrong. Also,
it would not be entirely correct to
place the blame for some of the short-
cuts directly on the manufacturer of
the set. As long as a lower price re-
mains a deciding factor in switching
a purchaser from one TV receiver to
another, otherwise ill-advised meas-
ures will continue to be used to cut
costs. Perhaps one of the things that
is needed is better consumer education
with respect to his TV set. If the
owner can be made to understand, in
practical dollar-and-cents terms, that
a receiver for which he pays less ini-
tially can cost him more in service
bills in the long run, a useful purpose
can be served all around.

Also, in the many cases where a
design element that obviously does
not save money obstructs servicing,
the need for education of the manu-
facturer and his engineers is evident.
This job is the responsibility of the
technician and the service dealer, who
should be more vocal in letting the set
maker know of such service hurdles.

Increasing reliability of set per-
formance and reducing servicing time
can only work to the mutual benefit
of all three principals involved—own-
er, manufacturer, and service techni-
cian.

RADIO & TV NEWS
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lorun APN/ 4 Oscilloscope 1
Easily converted for use 1
on radio-TV Service
Bench!

BRAND NEW

ASB-5 RECEIVER FOR 420 Mc BAND!

As featured in *‘CQ'’ for October 1956.
Easily converted, makes a marvelous
recelver for 420 Mc band, with RF
an:’pllﬁer! Supplied complete with all

es
QURLOWPRICE. ..........0...
Tuning Knob for ASB 5 Roceuver
ASB-5 INDICATOR| ;i 0bdidhs swdns s sns

Supplied with 5” Scope
type 5CP1

and RCA
100 Kc.$
Crystal I

Unit

]
Completely Assembled I
|
|

Like NeW .« ai.otp.obisooahbiisssiiiais

MN26Y BENDIX DIRECTION FINDER
150-325 Kc; 325-695 Kc; 3.4-7 Mc. Complete
with tubes, motor. 5
BRAND NEW. .. ..c.covvuesnamnsnn L]
Used, like ne tubes and dynamotor. .$18.95
I PN BN BN BN BE BN BN W BN BN BN Bm BN BN

1 BENDIX DIRECTION FINDER j

I12-tube remote control Navigation Direction
Finder and communications receiver. 150 to
I1500 K¢ in 3 bands, 28 V. DC input. Ideal
for commereial navigation on boats and planes. I
IComnlete installation comprises:

MN-26-C Receiver, used, with SI 6 50 I

12 tubes. ay 4 fumeryanen ha - b v
MN-26-C With 12 Tubes, BRAND NEW $24. 95
I MN-20-E Rotatable Loop. .. .. o...  42s)

MN-52 Azimuth Coritrol Box........ 2.95

All necessmy nccessmies (ox above In stock. I
[ ) - . .
TS- IS/APN TEST SET BRAND NE\V. cam- $lz 95
plete with all cableS. . . ..........c.00uus

JUST ARRIVED!
MODEL 0A0-2 NAVAL RADIO TEST EQUIP-
MENT FREQUENCY METER, 110 V 60 cycles
AC. 105 to 127 Mc. Mfd by LIEBEL-FLAR-
SHEIM -CO. BRAND NEW, Export ggzkeg

81

BC-906 FREQ.
METER—SPECIAL!

Cavity type, 145 to 235
Mc. BRAND NEW in
original factory packing,
complete with antenna.
Manual included.

price ... 58,88

BC-221 FREQ. METER. ........$129.50

BC-221 FREQ "METER CASE

Alumidum Case for BC-221 or TS:164 Freq. $3 99
! Meters. Shock l\lounted BRAND NEwW.......

{add 50¢ for packing)
Original 1000 K Crystal for BC:221. BRAND NEW S8.45

\ TG-5-B TELEGRAPH SET

Made for USA Army Signal Corps. A dandy little field set
for 2.way communication. Sturdy metal container, 634X
434"x4”, with hinged cover's. complete with tele;rranh
key and headset. BRAND NEW, in carrying case $9
guh shoulder strap. .

Téeg'o eK\EYE% nd . . e .$7,95
llE)V GO cY.mmle i hgigaenneh bhasis $21 95

BRAND NEW SELSYNS

Operates from 5714 volts, 400 cycles. New tested.
Converslon- diagram for 110 volts AC included
2J1G1 Selsyn Control Transformer. 95
2J1H1 Selsyn Differcntial Generator. .. .. Each

Caps fOr ADOVE: i 4 ¢ sba» b vapdnaas +ohd bdodd 509

: DYNAMOTOR VALUES! |

Excellent BRAND Il

] Type input Output Used NEW I
DA-19-A28V 11A 400V .400A $4.99  $6.95
I Dm-28 28V 224V .07A  2.95

Y] DM-32A 28V 1.1A 250V.05A 2.95 5.95 ]
DM-33A 28V 5A 5§75V .16A

28V 7A 540V .25A 1.95 3.95

] DM-34D 12V 2A 220V.080A 4.25 5.50 ]
DM-37 25.5V9.2A 625V .225A 5,95 8.9

I DM-40 14V 3.4A 172V.138A 1.75 3.4

i DM-53A 28V 1.4A 220V .080A 3.95 5.9

7.9

1.5

DM-64A 12V 5.1A 275V.150A _
PE-73C 28V 20A 1000V.350A 8.50 1
] PE-86 28V 1.25A 250V.050A 2.95

E-103 6/12V Input, 500V @ 160 Ma output. \Vlth
I cables and plugs,
excellent, e NOEWi.op o s pE a8 s ¢ i@ D e o8 ]

2 VOLT BATTERY “PACKAGE”

1-—2V. 20 Amp. IIr. Willard

Storage Battery . ... . .$2.45
1—2V, 7 prong S)nchronous
Plug-in Vibrator . ....... 1.49

1—~Quart Bottle Electrolyte
{for 2 cells) . ...u.0uu,

ALL B D
AL T T

Willard 6-Volt Midget Sioruge Battery
3 Amp. Hour. BRAND NEW. 354" x 1-13/16" x 2%".
Uses Standard EleclrolYte. veacaaes..Only $2.22

April, 1957

Ham Special! Famous BC-645
XMITTER-RECEIVER

With MANUAL for

Easy Conversion
to CITIZENS' BAND!

i Makes wonderful mobile rig
for 420-500 Mc. Easy to
convert for phone or CW 2-
way communication., This
swell rig originally cost
over $1000—-vours for practically a song! You
get it all, in original factory carton, BRAND NEW,
complete with 17 tubes, less power supply. Con’
version lnstructions lIncluded. 50
Shpg. wt. 25 lbs.. ... .. .
PE-101C DYNAMOTOR for BC-645. has 12-24V
input (easy to convert for 6V Battery $"
operation) . ..only L]
UHF ANTENNA ASSEMBLY, for BC 645....%2.45
Complete set of 10 Plugs
for BC-64S S AW oo s FT $550
CONTROL BOX for above. .. .. .« «.. .o .52 25
SHOCK MOUNT for above
CONVERSION BOOKLET.
most useful surplus rigs

SCR-522 2-METER RIG!

Terrific buy! VHF Transminer-rcceivcr, complete

wit all components. 100-156 Mc. 4 channels.
xtal controlled, Amplitude modulated voice. They're
going fast! Excellent condition.

SCR-522 Transmitter-Receiver, complete
with all 18 tubes.

COMBINATION. . . . . Special $33l33
Receiver Only, with all tubes. . .$19.50
Transmitter Only, with all tubes . $22.25

ARC-5/T-23 TRANSMITTER

100-156 Me Includes 2-832A, 2-1625 Tubes.
BRAND NEW ... icevvncrrocacnsonans sl 9 95
lelted uantity ARC-5/T23 ‘(!nlltms
SPECIAII' AN EW, less tubes. .
OFFER! E\ccllem Used, less tubes.

ARC-5 MARINE RECEIVER-TRANSMITTER

Navy Type Comm. Receiver 1.5 to 3 Mec $16 95
BRAND NEW with 6 tubes. ............. ]

Navy Type Comm. Transmitter 2.1-3 Mc $] 2 45
BRAND NEW with 4 tubes and Xlal ........

$7.95
.$5.95

AN/ARR-2
RECEIVER

Wwith 28 V
Dynamotor,
plete .....%512.98

110 VOLT AC POW-
ER SUPPLY KIT for

I NAVY RECEIVER TYPE ARB |

IFour Band, 195 to 9050 ke. Low Freq., Ship,
Broadcast-—40 to 80 meters. Includes tubes I
Iand dynamotor, for 24 volt operation. Easily
converted for 110 V., 12 V, or 6 V. Schematic I
IIncluded Excellent Condmon Overall: 814" x

Tle” x 15Y4”, Wt, 3
I COMPLETE WITH ALL TUBES, $2 l 50
Special. . .. I

---------------‘

LORAN APN-4

FINE QUALITY
NAVIGATIONAL EQUIPMENT
Determine exact geograplic position of your boat or
plane! Complete, BRAND NEW installation consists
of: ID-6B/APN-4 Indicator; R-9B/APN-4 Receiver;
PE-206 Inverter; Set of Plugs; Visor for Indxcator,
Operation manual; Brand Ne\v. qu)ort $ I 29
packed. COMPLETE...... " % »

) APN-9A LORAN Receiver Indicator,
sPEclAL less tubes, NEW 0
{demilitarized) . .. ... .. .

WRITE FOR FREE CATALOG!

Please include 25% Depos:t with arder—Balance €.0.D.
MINIMUM ORDER $3.00. All shipments F.0.B. Our
Warehouse N.Y.C.

G & Radio Supply Co.

Telephone: CO 7-4605
51 Vesey S¢., New York 7, N. Y.,

www.americanradiohistorv.com

-----------"--1

R24-ARC/5 NAVY TYPE
(Similar to BC-944)
BROADCAST RECEIVER

520 to 1500 Ke. 6 tubes: 3—
12SK7, 128R7, 1246, 12KS8.
For dynamotor operation, Eas-
ily converted to 110 or 32
Volt. 2—IF stages. 3-gang tun.
ln" cond Comple!e \vhh all

ube 2

lnal Eealeds car- 19 95 < LSt ‘
—

BRAND NEW.
BC-457 TRANSMITTER—4 5.3 Mc. complete $1 88
with all_tubes and crystal. BRAND NEW. . .
BC-458 TRANSMITTER—5.3 to 7 Mc, Complete with
all tubes and crystal. ', 88
BRAND NEW 5366 455 adsaasee s abaiy:al .
BC-459 TRANSMITTER—7-9.1 Mc. complete with all
tubes and crystal.
BRAND NEW . ...u0uiviauons J
ARC-5/T-19 TRANSM'TTER—.’Z to 4 l\lc BRAND
NEW complete with all tubes & 8
erystall o 9t we e v m ow s b 8 - .

110 VOLT AC POWER SUPPLY KIT

For All 274-N and ARC-5 Receivers
Can be assembled quickly and easily, on pre-
drilfed chassis. Plugs into the rear of any model
274-N receiver and delivers 24 volts
as well as “*B’’ voltage. Complete kit $7 95
of parts with metal case, instructions. .
SPLINED TUNING KNOB for 274-N and ARC-5
RECEIVERS. Fits BC-453, BC-454 and 49c
others. Only. .. .v.i.i0 iouiiveorennns

SCR-274 COMMAND EQUIPMENT
ALL COMPLETE WITH TUBES Excellent Brand
Type Description Used Used NEW
B(,-453 Receiver 190-550 KC.. Sg?g Sltl}.gg $l4.9§

BC-454 Receiver 3-6 Mc 1.9
BC-155 Receiver 6-9 M 7.95  9.95
BC-456 Modulator 2,75 4.24
BC-450 3-Receiver Cont .49 1.95
BC-451 Transmitter Control BO( 1.25 1.4
BC-696 Xmtr 3-4-Mc (like new) 6.95 8.88

r------------1

BC1206-C BEACON RECEIVER

195 to 420 Kc. made by
Setchel-Carlson. Works on 24-
28 volts DC. 135 Kc. IF.
00mpls!e with 5 tubes, Slze
4" x 4" x 6". Wt. 4

Ibs. BRAND NEW. $8 88
Brand New, less tubes. .$5.95
USED, with tubes. ...$5.95
USED, less tubes...... 2.95 °

BRAND NEW SPECIAL PURPOSE TUBES

in Original tndividual Packing

JAN CRP-730A MAGNETRON, Raytheon...... $3.45
Lots of 12 Lots of 100
$5.15 $41.00
2.75 21.50
1.75 13.50
3.05 23.95
4.95 39.50
3.95 29.50
8.88 70.00
8.88 70.00 z

NEW! Cathode Ray Tubes NEWI

l SBP.AY | iy stoks ous 5222

SCPL ..oevcoennen
BLP7 . .ieviiienn 188

BUBBLE SEXTANT

Made for U. S. Armed Forces by AGFA
ANSCO. Actually worth $150 or more!
Has 1llum18'1ted averaging dis¢ for night-
time use. Complete with carry-

ing case. Only. ....... $9 95

DYNAMIC HANDMIKE, with ‘‘Press-to-talk’’ Switch,
cord and plug—BRAND NEW, only. .......$2.95

DYNAMIC HEADPHONES, 600-ohm impedance, with
large earphone cushions, c¢ord and phone plug.
BRAND NEW, special. ......... wf = i P20

DYNAMIC Headphone with Dynamlc Mike.
BRAND NEW......................$3'95

HI-FI DYNAMIC HEADSET with Cushions

Freq. Range: 40-14000 CPS. No Distortion. $5 9
BRAND NEW ...o.irescavsvscsnsssncoons

MICROPHONES Excellent BRAND
NEW

Model Description Used

117 Carbon Hand Mike.....$5.45 $7.95
T-30 Carbon Throat Mike... .33 .69

145 Navy Lip Mike....... o... .99
RS-38 Navy Type ..... .. 245 4.95

I T-24 Carbon Mike ... Ce e 3.95

ITS-9 Handset g/ ¢ sl da..c o s .o 4.95

I HEADPHONES Excellent BRAND
Model Description Used NEW I
HS-23 High Impedance. .. ... -52.25 $4.35
HS-33 Low Impedance ... 1.99 4.65

HS5-30 Low Imp. (featherwt ) 1.49 2.25
H-16/U High Imp. (2 units) ... 2.75 7.95
ICD-307A Cords, with PL55 plug
and JK26 Jack oy

L. B B B BN N N N B ]

BC-442 ANTENNA RELAY

WOnderrul Value! Consists of 34 amp

RF Ammet.er (antenna current in-

dicator. 0-10 scale, Transmitter-Re-

ceiver Swltchmz relay. in aluminum

case with associated compo- 2 24
1

nents, BRAND NEW......0
_a—
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TV (A Complete Course)

¢ COLOR SETS ON THE
MARKET

¢ PICTURE TUBES AND
COMPONENTS

SETS

e SERVICING AND
INSTALLING

o TEST INSTRUMENTS FOR
COLOR TV

¢ CONVERTERS, COLOR
WHEELS, VITASCAN

R

NEWSSTANDS
ONLY $1.00

e TECHNICAL ANALYSIS OF

NOW ON SALE AT ALL

Buy The World’s First
Color Television Annual!

136 pages covering every phase of Color TV
¢ FUNDAMENTALS OF COLOR

incuding:
A Buyers Guide
to the Latest Sets and Prices

aiso A COMPLETE COLOR TV COURSE

Code signals are transmitted at

to DUPLICATE them in DIDAH
language or with whatever in

. also at FAST speed so that |
they SOUND when you hear them

Dealer and Jobber Inquiries ]
nvited

59 E. Van Buren St.

SLOW speed to allow You time l '|’0 HELP YOU
strument you have to work witl.l I TO. TEST YOu

DECODE

UNCLE SAM RECORDings, Dept. C-4
Chlcago 5, Illinols

We will pay you $3%$.¢¢
:\‘E\_’\ Learn Morse Code for an AN/ARN'6
t(‘:‘? . FAST . .. or any of its components
Vb sounp with | o AS313 LOOP, etc.
UNCLE SAM'S RECORDings |  READY Phone us collect on

ABOVE ITEMS
STanley 7-0406

on T aip. I . BC.788-C . . . I.152-C . . .
b g s e 1 cpes o || | AT G T
7 inch 45 RPM Record | MESSAGES TO -148, -488. What other electronics have you?

ARROW SALES, INC.
Dept. R.N.
7460 Yarna Ave.

SIMILAR FABULOUS PRICES FOR:

you will be FAMILIAR with how (10 TEACH YOU APR-9 ... ARC-l1... ARN-7 ... ART-13 PARTS

LP-21.AM, -

No. Hollywood, Calif.

F-s,

AT HEALDS YOU LEARN
BY DOING IN MODERN
ELECTRONICS LABORATORIES

HEALD

ENGINEERING COLLEGE

Yan Ness at Post, RTN
San Francisco, Calif.
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TELEVISION |

Industry needs Electronic Trained Men
Now! Qualify for BIG PAY JOB, 9 short
months. No other type of trairing can
compare with actual shop practice you
get at Healds under expert instructors.

Bachelor of Science Degree, 27 Months

O Electronics Engineering (B.S. Degree)
[0 Electrical Engineering (B.S. Degree)

O Television Technician (9 Months) [J Color TV

[0 Electronics Technician (12 Months)
Heald College ranks FIRST West of the
Mississippi in "Who's Who in America"

Approved for Veterans
DAY AND EVENING CLASSES
Register Now. Write for Catalog.
(No Obligation.}

www.americanradiohistorv.com

‘Service Technician
Prestige Sells Sets

One manufacturer banks
on public’s confidence
in independent service.

T IS not unusual for manufacturers

to hand out periodic pats on the
back to the independent service pro-
fession but, however sincere they may
be, it is unusual for one of them to
support this confidence by predicating
his sales program on this faith in the
service technician.

Nevertheless, American Television
& Radio Co., of St. Paul, Minn., is
doing exactly that. This organization,
producer of battery eliminators, auto
radio vibrators, and d.c.-a.c. inverters,
has also been producing a TV receiver
aimed at the market for deluxe and
custom-built sets. Available either in
fine cabinetry or as a separate chassis
for custom installation, the set offers
such features as hi-fi push-pull audio
output, full 4-mec. video response, a
4-stage video i.f. strip, a 2-stage audio
i.f. strip, and such other characteristics
as are usually associated with quality
design.

In choosing an outlet for these re-
ceivers, ATR has paid the independent
service technician a considerable com-
pliment. The manufacturer feels that
the same technician who, in discussing
set sales, has said, “Service is my
business; I can’t compete with the
discount houses,” is the very man it
wants to put its sets across.

To attract independent service tech-
nicians, ATR is offering exclusive
franchise certificates. Included in the
sales plan are safeguards for dealers
such as exclusive distribution through
certified independents with no sales
through discount operations.

The manufacturer is banking on the
confidence it feels that service tech-
nicians have earned from their cus-
tomers. ATR feels that people who are
interested in high-quality performance
rather than lowest price will rely on
their service technicians for recom-
mendations as to what receiver to
purchase. In turn, the set maker backs
up receivers with a strong guarantee.

As a further good-will gesture in
the direction of the service fraternity,
the manufacturer is seeing to it that
complete service and other technical
data is available on its chasses at all
times, directly through its own facili-
ties or through other agencies. In fact,
the ATR organization will make full
data available, on request, so that
prospective technician-dealers may ex-
amine the circuit and thus have a
basis for making recommendations to
customers concerning the capabilities
of the set. —f30-

RADIO & TV NEWS
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Below Is A partial List-—Send For FREE Gomplete List and Order Form

6AT8 . .-
5J6 ...
5T8 ..«
s5U4G . . - ¢
5U8

5V4G . - - -

.42
.42
.66
.40
.25

Qzad ...
1A7GT . .-
1B83GT . .-
1¢5GT . . -
1C6 .. .o
1C7G . - -
1DSGP . .-

79
79
.79

sV6GT . .. -

6AX4GT . . -
6AXSGT .. -

6BAG . .« -

eBCS . .-« *
eBCS ...
6¢BDSGT . . -
6BE6 ...

6BFS . -
6BG6G . - -

6BH6 . . - - .5

6BJ6

k]
6BKS5 ... - °

Receiving

We Are Not Selling
Price—We Sell
Only Qua!ify

April, 1957

.46 12)5 ...-
12L6 . .. -
125A7 ...
125G7 . - -
12537
12SK7 . ..
125L7GT .
125N7GT .
125Q7 .. -
12V6G6T .. =
12W6 . . .
12X4 . ...
14A7 .. -
14B6 . .44
13Q7 . .44
1978 . .69
19BG6G . -
.. .17
25BQEGT

.39
59
47
58

TAG ...
7AS5

7A6 ..
7A7 .
7A8

6BK7 . - - 75
6BL7GT .. -
6BN6 . -« °
6BQ6GT . . -
eBQ7 . .- - 7
6BYSG . . -
eBZ7 . .- °
6Ca ...
6CB6 . - - - °
6CD6G

7B3 ... *

25CA5 . - -
snw 02
25CD6 ...
C...1.29
25CU6 ...
... .99
o 25L6GT - .
12A4 . ... ¢
12A6 . .-
12ABS . -
12AQ5 . .-
12AT6 ...
12AT7 ...
12AU6 . ..
12AU7 . .. *
12AV6 . - .
12AV7 . .-
12AX4G
12AX7 . .-
12AZ7 ...
12B4 ...
12BA6 . .- -
12BA7 . ..
12BE6 . . .
12BH7 ... - ]
12BY7 ...
12CA5 . ..
12CU6 . .. ° wa <
11726GT . -

eveGeT ... ¢
ewaGT
eW6GT . -
exXa ...
6X5 . .-

Tu!;es Sent Pu;'cel Post

Thousands of
TRADE-IN TVs

By Factory Trained Techniciansl Guamnteed To
Condition When You Receive Them!

Reconditioned
Be In Working

sd ® FACTORY BOXED

FEATURING
FAMOUS FACTORY

'TUBES

@ INDIVIDUALLY BOXED!
® GUARANTEED ONE YEAR!
® FACTORY IRREGULARS

°
NEW JAN SURPLUS ® EQUIPMENT TUBES

ALWAYS 1000
TYPES IN STOCK

FSREEPPPSSlTAGE! On All Orders
e n U.S.A. Territories and
i : ,d end 25¢ for handling on or

s under $5.00. Please send a
postage on Canadian and ‘:P"ﬂm'
orders. Excess will be refundec:mgn

Please specify Console
or Table Model
When Ovdering

A0V ol o ) 3 on R B
24" (when available) - . ¢ .$95.00
27" (when available) « « .$129.00

Get yourself a second set of buy some for re-sale!

FREE BONUS . .

. two set coupler given with each set.

All TVs sent motor freight or Railway Express F.0.B. our warehouse.
Sorry, "o A.P.0. shipments.

www.americanradiohistorv.com
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ERICA’S FINEST VALUES IN “LOW COST” HIGH FIDEL

ECONOMY 20-WATT AMPLIFIER $24.95
1 Push-Pull 6L6 Output Tubes

95 Response 30-15,000 cps

$ Bass and Treble Tone Controls
Input for Xtal or Dynamic Mike
Input for Xtal or V. R. Phono

*‘ A tremendous High Fidelity amplifier value. Response
30 to 15,000 cps. Electronic bass treble boost by
separate tone controls. Use this amplifier with any record

changer having crystal or variable reluctance cartridge, radio tuner or

\8‘ high impedance crystal or dynamic_microphone. 20-watts power_out-

put, Use with any B-ohm speaker. Chassis size 73" x 104" x 74"

Model HF-21 high. Complete with tubes: 2—6L6, 2—6C4, 12AX?7 and 5U4G. This
is a terrific value, A ready to use High Fndellty ampl r at less than

the cost of a kit. Ship. wt. 19 lbs. Model HF-21, 20-watt Hi-Fi amplifier. Sale price

$24.95
NEW IMPORTED MONARCH 5
HIGH FIDELITY AUTOMATIC CHANGER =

With RONETTE #222 Hi- SALE
Fi turn-over crystal car- 95
tridge with separate PRICE

sapphire needles.
Monarch Model UA8 new :mpurted h-gh fidelity 4-speed automatic record changer, size
1073~ x 123/4”. Plays 7”, 10” and 12" records automatically. Intermi es regcnr'ds of
the same speed in any nrder Features a 4-pole high fidelity motor eli ating rumble
and wow. 9" Qurntable with high fidelity rubber molded cushion dynamncally balanced.

IMPERIAL 30-WATT AMPLIFIER $29.95

NEW 1957 MODEL
Push-Pull 6L6 Output Tubes
Respdnse 15-20,000 CPS
Bass and Trebie Tone Controls
Compensated Gain for G.E. Cart.
Input for Xtal or Dynamic Mike
With cU-14Y, 12” Coax Speaker .$39.95
With P15-CR, 15” Coax Speaker..349.95
With Imperial 1V Speaker System.$46.95
With Imperial VI.......855.95 With HF-33GE .... ... 376 95

New 1957 model 7 tube Imperial 30 watt High Fldelity audio amplifier. $1

list value for only $29. 95 Features a heavy 4 Ib., specially wound high hdelnty
output transformer with 1504 inverse feed-back; push-pull 6L6& output tubes and
freguency response from 15 to 20,000 cps. Matches 8 or 16 ohm speakers. You can
center your entire custom music system around this low cost 30 watt amplifier,
This Imperial 30, 30 watt amplifier may be used with any radio tuner or record
player. It will drive any speaker system that you may have. Use from one to ten

B” speakers ar any 12” or 15”7 coaxial speaker or any 3-way speaker system, Tone
compensated input for either a crystal phono pickup or a General Elcckrlc var:able
reluctance pickup, Also. has input for crystal or high im dynamic micr

4 controls are mike gain, phono gain. treble tone and bass boost tone contrul This
amplifier weighs 21 Ibs, net. Full size transformer components would cost you up to
$15.00 if purchased separately. Gold color chassis is 1214” x 7 34" x 71/” high.
Complete with tubes: 6AT6, 12AU7, 6C4, 12AU7, 2—6L6GA, plus SU4G rectifier.
Stock No. IMP- 30 30 watt Imperial High-Fidelity amplifier complete with tubes ana
diagram, Ship. 23 Ibs.. Sale price only 9.95,

Counter balance tone arm with adjustable weight to any desired cartr le for

G.E. cartridge. Ship. wt. 15 Ibs. Model UAB Manarch automatic rcco’rd changer with
Ronette No. 222 crystal cartrxdge—-sale Price $27.95. With Goldring No. S00 Var, Rel.
cartridge—Sale Price $29.95. 45 rpm spindle, $1.88 extra,

12" COAXIAL PM SPEAKER
RESPONSE 25-17,000 CPS

Model 12X3Y, new 1957 12" Coaxial PM Speaker,
has high eﬂlcuency 127 woofer with Alnico V magnet

and coaxially suspended 314" Alnico V tweeter,
Built-in crossover with variable brilliance control
on an 18” lead for remote control of the tweeter

volume.  10-watts, response 25 to 17,000 cps.
Ship. wt. 7 Ibs. Stock Nu 12X3Y, 12" coaxial F",IVI
Speaker. Sale Price $9

SPECIAI. MONEY SAVING COMBINATION PACKAGE DEAL

l;lodell_rur-zx, 20-watt  Hi-Fi SPECIAL PRICE
mplifier, B

Adp With RONETTE #222 With GOLDRING #500
x‘g;’u";‘a“’l‘:“cmﬁ"g"“z": Hi-Fi Cartridge $59.95 . artridge $61.
Model 12X3¥, 12 Coaxial PM Stock No. HF21U8-R Stock No. HF21U8-G
Speaker as described above: (45 rpm spindle, $1.88 extra.) Ship, wt. 46 Ibs.

NEW IMPERlAI. 24 WATT AMPLIFIER $39.95
PUSH-PULL EL-34 ENGLISH
MADE MULLARD OUTPUT TUBES
WILLIAMSON TYPE CIRCUIT
RESPONSE 15-20,000 CPS
With CU-14Y, 12”7 Coax Speaker..3$49.95
With P15-CR, 15”7 Coax Speaker..$59.95
With Imperial IV Speaker System.$56.95
With SP12125CR. .$65.95. With HF-33GE. .3$86.95. Model IMP- 34X

New, 1957 model Imperial 34X, 24 watt_high fidelity amplifier for the audio enthu-
siast who wants McGez s finest ampllfer This amplifier features push-pull Telefunken
or EL-34 English made Mullard output tubes in a Williamson circuit. Heavy duty 6 Ib,
specially wound Williamson type ultra-linear output transformer in potted case has a
response from 15 to 20,000 cps. Matches 8 or 16 ohm speakers. Amplifier has input
for crystal pickup and bu:lt-m pre-amplifier for the popular General Electric. and Gold-
ring variable reluctance cartridges; as well as input for crystal or high impedance
dynamic microphones. 4 controls are microphone gain, phono gain and separate varrable
treble and base boost tone control with off-on swntch Chassis size: 123" x 734" x

3.1957 MODEL Hi-Fi SPEAKERS

® COMPLETE SYSTEMS WITH 4 SPEAKERS

@ ACOUSTICALLY LINED ENCLOSURES
The new 1957 Hollywood, 4 speaker high fidelity speaker
systems are cxpressly designed to glve realistic reproduction
from your Hi-Fi amplifier or FM-AM radio. Juke box bass
response with brilliant, middie and hlgh range response. Atl
3 models have genuine L-C crossover networks and variable
brilliance controls. Only 2 wires to connect to the 4 or 8
ohm tap. on your Hi-Fi ampl:ﬁcr A fine speaker system to
use with our Imperial 20, 30 and 34 hlgh fidelity ampluﬂers,
and al] FM-AM chassis in our Radio TV News offe
Adjusting the twin tone controls on nur Imperial ampllﬁers
alang with the brilliance control on the Hollywood speaker
systems you can have fidelity of your own personal taste.
All 3 Hollywood maodels are housed in the same fine cabinet.
Choice of either Mahogany, Walnut or Maple finishes. Baffles
are fully enclosed and acaustically lined. Small enough in
size for the average room, yet large enough for proper baf-
fling. 35” high, 19" front to back, 25” wide. Specify cabinet
finish when ordering, otherwise we will ship mahogany finish,
Take $3.00 discount when you order with any of the Im-
penal amplnﬁers or Espey FM-AM chassis offered in this 3

pa
Mode) H-4H, Hol- Model Y4V Hol - Model Z-4Z, Hol-
tywood 4 speaker 539’5 lywood 4 speaker. 544’5 lywood 4 speaker, 549’5
high fidelit high fidel high
speaker system 20 watts, speaker system. 25 watts, speaker system 25 watts,
response 20 to 1.7 500 cps. response from 20 to 17,500 response from 18 to 17,500
Choice of Mahogany, Walnut cps. Choice of Mahogany, c¢ps. Choice of Mahogany,
or Maple finish enclosure. Walnut or Maple finish en- Walnut or Maple finish ene
Fcatures a 12” General Elec- closure. Features 12" Gen- closure. Features a 157,
tric 6.8 oz. Alnico V magnet, eral Electric 14 oz. Alnico V. 211/2 oz. Alnico V Utah
aluminum voice coil woofer, Mmagnet, aluminum voice coil heavy duty woofer, plus 6"
plus 6” miderange and 2-5” woofer, plus 6" mid-range mld-range and 2-5' tweeters,
tweeters. Built-in variable and 2-5/ tweeters Built-tn  Built/in variable brilliance,
brilliance L-C crassover net- variable brilliance L-C crass- L-C crossover network. Model|
I H-4H, Ship. over network. Model Y-4Y, Z-4Z, Ship. wt. 57 Ibs. Sale
wt. 55 Ibs. Price $39.

3 g:lp wt. 55 Ibs, Sale price, price, $49.95.

NEW IMPERIAL SPEAKER SYSTEMS
Imperial IV T 3-Way
with 8“ G.E. Imperial VI
High Fidelity with 12" G.E.,
Speaker Speaker

1995 29%

New 1957 Model IMPERIAL IV, High fidelity speaker system with General Electnc 8"
pe‘akcr Housed in a high quallty leatherette covered plywood cabinet 107 10

24” long. Fully enclosed; covered on all sides except back. Use as an aux-hary
speaker or with any high fidelity radio, amplifier or home music system. The IM-
PERIAL 1V contains a General Electric Model B50 or 9770 Nareico B” extended range
high fidelity 8” PM speaker with 6.8 o0z. Alnico V magnet and cur ear cone with
B ohm voice coil and a 5" tweeter. Response S0 to 15,000 cps. Ship. wt. 14 Ibs.
Model 1V Imperial $19.95.

1957 Model Imperial VI, 3-way speaker system. Baffle is of heavy wood, Ieatherette
covere’g. Similar_in appearance to the Imperial IV p.ctured above, except 47 tallel
and 17 deeper, Equ-pped with 3 matched speakers. A 12" G.E. Madel 1203 with 9
oz. Alnico V magne! ‘_ plus S14” PM for middle range and 3” tweeter. Simpie to
connect to any h-gh idelity amplifier. (8 ohms impedance). Ship, wt. 28 Ibs. Stock
sr::?m;zlllzglol Qsale price, $29.95. ldeal for use with HF-20 and IMP-30 amplifiers de-

GENERAL PURPOSE AUTO-RADIO

Over $49.95 List Value Radio,

SALE Nash model NH3C for Nash Ram-
PRICE bler, manufactured by Maotorola.
Works on 6-volt storage battery,

custom built Superhcterodyne re-
ceiver, rating 4.3 Amp., 6.3 volts
D.C., broadcast range 540 1600KC,
five tubes: 1 each GBE6 Conv.,

6BA6 Det. AVC-AF _amplifier, 6ASS

audio output and 6X4 rectifier with

a ax6” PM 3-ohm speaker. With

some ungenu:ty, this set can be adapted to many other types of installation where a

6.3 C is available. Overall size: 103%” long, 54" high, 4%2" deep (5" with knobs).

;(vcgb’sé leéz‘"ocenters. Ship. wt. 10 Ibs. Stock No. NH3C, Sale price, $17.95 cach or
r

McGEE RADIO CO

146

73/4” high. Complete with 7 tubes and diagram. odel IMP-34X, 24 watt high fidelity
amplifier, ideal for use with any of our high hdelnty coaxial or mumple speaker Sys-
tems. Ship. wt, 26 lbs. Sale price, $39.95.

= McGEE'S NEW 1957 MODEL

@A 25WATT 12" COAXIAL SPEAKER

% 142 oz. G,E, 12 WOOFER—
+ 32" COAXIALLY SUSPENDED TWEETER—
% BUILT-IN CROSSOVER— § 95

% ALUMINUM VOICE COIL WOOFER—

McGee's new 1957 model, GE-120XT, 12” 25 watt high ﬁdcllty
coaxial PmM speaker. No frills or dum y pot cover, it's
speaker value. Features a General Electric 12", 1415 oz. Alnlco

- V woofer with aluminum voice coil and exponenhal, molded seam-
less cone. The tweeter is a specially made 1.47 oz. Alnico V, 3157 speaker which
extends the high frequency response to 17,500 cps. It is electrlcally connected to
accept only the upper register of audio. Only two wires connect this complete high
fidelity speaker to any B ohm amplifier, Ship. wt. 8 Ibs. Stock No. GE-120XT, McGee
Sale price, $518.95: New 1957 model, 20 watt deluxe 12” coaxial PM speaker. Only 2
wires to connect to any 8 ohm Hi-Fi radio or amplifier, Features an aluminum voice coi!
General Electric 127 PM speaker with 10 oz. Alnico V magnet, plus a coaxially sus-
pended tweeter. Crossover network built-in. Responds up to 17,500 cps. Stock No.
GE-100XT, 12” coaxial PM speaker. Ship. wt. B Ibs. Sale price, $14.95,

N N BN NN BN BN Ew BN BN BN D EG BN M A BN BN BN S BN Em vy
TREMENDOUS McGEE VALUE
NEW 1957 HI-FI SPEAKER SYSTEMS

" ON BAFFLE BOARDS 3
Model B-125-X, high fidelity 20-watt, 5-  SALE i A - .
j Way speaker system, mounted on an 18” PRICE ; /"_\
square baffie board. Has 12”7 Jensen =
J] woofer, 2—4x6” mid-range speakers, $1895 Y
\
i

-"'

plus a 4” high-range and 3” tweeter;

all with Alnico V magnets. Built-in
] LC crossover network with variable brilliance con-

trol. Ship. wt. Il Ibs. Stock No. B-125-X, 5-way,
20-watt Hi-Fi speaker system. AUDIOPHILE
VALUE $30.00. SALE PRICE $18.95.

SALE Model B-236, hlgh ﬁdellty 24-watt,
PRICE 4-way speaker system, mounted on a
] 24” square baffle hoard. Has 12 9-0z.
3 $ 9 woofer, a new high fidelity extended
range 6x9” speaker, plus 2—5” tweet-
ers; all with Alnico V magnets. Built-

|
]
]
]
]
]
]
]
in LC crossover network with variable hrllliancel
and presence controls. Ship. wt. (6 Ibs. Stock J
No. B-236, 4-way, 24-watt Hi-Fi Speaker system.
AUDIOPHILE VALUE $49.95, SALE PRICE I
]
I
]
|
]
]
]
]

$27.95. o]
= : &

Model B-347, hngh fidelity 30-watt, SALE
l 5-way speaker system, mounted on an PRICE
30” x 24" baffie board. Has 15” UTAH
B 212/ 02 woofer, 2-new high fidelity "
extended range 6 x 9” speakers, plus $3995 \".
2.5” tweeters; all with Alnico V mag-
nets, Built-in LC crossover network
l with variable brilllance and presence controls.
Ship. wt. 22 Ibs. Stock No. B-347, 5-way, 30-
lwatt Hi-Fi speaker system. AUDIOPHILE VALUE
l $59.95. SALE PRICE $39.95.
Mount these Hi-Fi speaker systems in your own cabinet or use for custom installation.
ldeal for use with any radio or amplifier. Completely wired, h only 2-wires to
connect to any 8-ohm output (Take 109 discount if ordered with any radio or am-
plifier listed hereon.) Grill cloth, 7S¢ cxtra

50 OR FU

ANY PRICES F.0.B. KANSAS CITY TELEPHONE VICTOR 2-5092

"“'*.',?L'f%,‘...'}”}':,,.?,"”“- 1903 McGEE ST., KANSAS CITY, MISSOURI
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22 TUBE ESPEY FM-AM HI-FI TUNER-AMPLIFIER A Sp19%

thean. ¥ BN A REGULAR $199.50 NET VALUE COMBINATION FOR $119.90

fm————————————
I

ODEL 7
g inen SQ)95 [ _Srer peAix
I Espey 700G-S501G tuner with 24 watt

ONLY amplifier plus VM-956 GE 3 speed VM on

SALE PRICE Needle 310,00 extrar " et $144.95 |

|
MODELSOIS  S395 | ESPEY DEAL—2 |

AMPLIFIEH I Espey 700G-501G tuner with 24 watt

amplifier plus new 456 Collaro changer

FM/AM TUNER ESPEY 24 WATT

S If Ordered | iaippea with ‘a "€ rrX- ¢164.,95 |
ESPEY 14-TUBE MODEL 7006 MODEL 5016 AMPLIFIER $49.95 SEPARATE with Tuner | 0524 cartridge Net 9TTRTY
:::ce?:“ offers you both the regular $119.50, 14 tube Deluxe FM-AM tuner and the $79.50 value 8 tube audio amplifier for the

sale price of only $119.90. The Model 700G Espey tuner has its own built in power supply. Performance features are: I ESPEY DEAI.—3 I
vity 3mv on AM, 5 mv on FM for 30 db quieting, AM selectivity 10kc at 6 db. FM 240kc at 6db. Audio response flat from
to 20,000 cps. stortion with one volt audio output. Chassis is 14" long, 814" high and 10” Espey 700G-501G tuner with 24 watt

c front which makes a custom installation both extremely attractive and easy amptifier plus Garrard RC-98 equipped
. 3 with defeating switch for easy FM tuning. Built-in preamplifier for GE or other I with a GE RPX-052A car- sl 94 95 I
variable cartridg position equalizer switch for LP, AES or European records. Separate bass and treble tridge. Net Ll
tone controis with 23db boost. Chas is equipped with AC outlet jacks, auxiti input jacks for tape recorder, etc. Has built-in

ferrite loop antenna for AM broadcast band and 300 ohm input for FM band. This fine quality FM-AM tuner is second to none, It e e ———
has all of t features that you might expect of a tuner that would cost as much as $200. All of the controls are on the front I SPE MENDED I
most able feature when the tuner is u n conjunction with a good audio amplifier, such as the 301G Order any of the following speakers with

The Mode! 5010, 8 tube witrs aeor o h o samplitier circ 1ii to match the 7006 t Thi li§ |Rsgsrevitunsgandfamp rer: |
e Mode u ultra linear hi elity, watt a amplifier is made to match e 700G tuner, s _amplifier is P H -
y 9 3 gou only $39.95 when purchased with the 700G E.pcr tuner, I 12" coaxial PM, CU-14Y. 10.00 extra I
|

offered separately at the special sale price of $49.95, but costs f
This amplifier features less than 1 percent distortion with high fidelity response from 10 tps to 20,000 cps. Hum tevel so low 15" coaxial PM, P15-CR—$20.00 extra
] i Imperial IV system—$15.00.

t can be detected by electrical instruments only, Chas: 12”x5”"x8%, Dutput tubes; 4—6VBGT in push-pull Williamson

circuit. 8SN7GT phase inve and 2—-8SV4G rectifiers, Has an 8 und tted case output transformer with specially made graine imperial VI system—$25.00.

oriented iron core, Output im ance taps of 4, 8 and 16 ohms, This output transformer alone a $20.00 value. Norelco 9762—12” regularly $59.50 at
Buy just the 700G FM-AM tuner at the special sale price of $79.95, or buy both the 700G tuner and the matching 501G amplifier $30.00 extra.

for $119.90. Model 501G amplifier sale price, $49.95 when purchased separately. Tuner shipping weight 20 Ibs, Amplifier EVB4—15W system—$150.00 extra
shipping wt., 22 Ibs, See the spe: deals of the 700G-S01G tuner-amplifier combination with record changer and GE cartridges sy * *

for extra money saving values, Also, special di an s systems when ordered with your Espey tuner and — e e e e e T — — —

amuplifier, _
VM HI-FI CHANGER. SALE PRICE $29.95 L[5 &ist
. ' $45.90 RGeS

4 Speed Monarch
price 12193
with 222 Ronette

Ceramic Cart.
Diamond 1 Mil

McGee’s Famous
12 AND 15 INCH COAXIAL P.M.
HIGH FIDELITY SPEAKERS

1255 4237

MONARCH

COLLARO

VM-936HF
$32.95

456 - $34.50 UABH $27.95 Stylus $10.00 Extra 12-Inch 15-Inch
A-lirge pedial purchase makes thls o kate price. sobeible. e, bt ont virShs*lot: i Model GU-VAY __ MHsl GES:CR

cartridge was $38.97. Reg. net on VM-936 less cartridge was $45.47. The VW-935-936
Hi-Fi Series changers e e h two plug- tone arm heads which will hotd
poputar G.E. or Pickel sin

Model CU-14Y, 12" high fidelity co. ) PM_spe:

a ,  Re from 30 to 17,500
Full 6.8 oz. Alnico V net in the 127 i
e

aker PO
d W ‘woofer. iat y suspendad
e or dual play car lges. Both have 4-pole motors for nnect

9 gl « crossover network. y
peed, hum free operation with a VR cartridge. Plays all 3 speeds and all 3 ohm output. nfu speaker
e Will inter-mix 10% and 12” records of same speed. Shuts off after last record This is a fine quality speaker. Stock
plays. Muting switch silences pickup during chnn?‘e cycle. Furnished with large 45 | No. cU-14Y, Sale two_for $25.00
RPM spindle. Chassis size 13145 x 1334 x 814" igh, 414" above pla Ship, wt. | Model P1S.CR, 1S Respon: down to 20 cps. and
12 Ibs., with base 18 Ibs. up to 17,500 cps. Full 2 oz. A in the 18" woofer. Specially made,
VM-93SHF, 3 speed Hi-Fi changer, less cartridge and base, only $29.9S, coaxially " hi Built-in crossover network, Only

. u 0
VM-93SHF-GE with G.E. RPX-050A VR cartridge, $35.90. w to connect, mngneg 3.2 to_8 ohm output t ormer, A regular $62.50 list
VM-935NKF: D with ‘‘Golden Treasure’’ RPX-052A VR cartridge; 1 mil diamond and | speaker. Mode! P1S-CR. McGee’s Sale Pr $23.95. A

3 mil sapphire stylii, only $45.90, McGee's new 15” Junior coaxial PM speaker. 15” woofer has 6.8 ox. AInico V magnet.
VM-936HF, 3 speed Hi-Fi changer with metal base, less cartridge, Sale price, $32.95, | 5 coaxiaily s with . Only 0 wires to connect to any 8 ohm
VM-936HF-GE with G.E. RPX-050A VR cartridge, $38.90. radio or amplifier. Frequency response from 40 to 15,000 c Mode! No., M1S.-CR, 1S
YM-936HF-GED with G.E. RPX-O52A ‘‘Golden Treasure’ cartridge; 1 mil diamond, | Junior coax PM speaker, Saie price, $16.95.
3 mil sapphire stylii, only $48.90.

4_SPEED COI.I.ARO Latest 1957 Model RC-458, Collaro 4 speed record chenger. FAMOUS STANDARD colL CASCODE TUNERS

Plays all 4 speeds, 16, 33, 45 and 78 RPM both automat- TV-2000 series Standard Coil cascode tuners SALE PRICE
ically and manually, {Inter-mixes records of th: ame speed and shuts off after complete with 8J6 and 6BK7 or 6BQ7 tubes.
record, t & second change cxcl.. Automatic gagement of idler wheels efiminas i

Thousands of TV sets use this famous tuner,
flat spots that cause wow and flutter, All of the desirable features of the Model RC-532, | Tunes 12 channels (2 thru 13), For 21 me
lus 4 speed operation, Mode! RC-456 Qo'l'laro 4 speed automatic record changer, lheu l:al;; LF, clrcuit, This tuner will give 2 to 1 better $
m

ridge, Sale price, $34.50. RC-456 with G.E. variable reluctance cartridge with 3 reception than the old pentode type. Many

sapphire and 1 mil diamond styius, Sale price, $48.95. Large spindle $3.30 extra. servicemen replace #II 'oldoy tuners wig'h ""!il

New Model UAB, Monarch 4 speed imported High Fidelity record changer. Features a :";:f,’d:h.ﬂof:,:;",ﬁv:' :,b!f“.xa':n. Qpir::,"“ze/fn.k:;

high fidelity 4 pole motor, 97 turntable with malded rubber paltet. Counter-balan. our low $12.95 price possible. Specify shaft

tone arm will accept any of the popular Hi-Fi cartridges. Plays all 4 speeds and Jength desired tock No. TV-2000-3. Sale price 2 FOR $25.00
3 sizes. Intermixes 10” and 12” records of the same speed and shuts off after last | g15 g5 each, 2 for $25.00. b
record plays. Base Jize, 107" x 123,”. Ship. wt. 1S Ibs. Large spindte for 45 RPM | matlning knobs for Standard Coil tuners. Set No. SCK-2 for fine tuning and channetl

g

tecords, $1.88 extra, - hi t trast knobs. Either set only S9¢ a pair.
Wodet basH with 222 Ronette Wi-Fi fipover coramic cartridge, $27.95. e arop matehing VS tu meNandNcon o LULLE O Gy B0 G B
.95,

Model 8:5:3";;‘.:’“25‘80‘%"0".&?:2: Variabie Fetuctance. carl ge, $29.55. STANDARD COIL PENTODE TUNERS $7.95

Model UAB-UD, same as above but with 1 mil diamond stylus, $39.85. $C-948, Standard Coil, 21 mc Pentode tuner with 6BCS or 6AGS and 6J6 tubes. Popular

S 12 channel, 2 thru 13, used in millions of TV sets. Why spend time repairing an old
GOLDRING V. R. CARTRIDGE 5 gSEy, |Hnisic b g s s blnibited o Bl i i Al i gl
WITH 2 SAPPHIRE STYLIl $5.95 f Ml g | 2793 ean 2 for 315,00 Malthed knob set 59¢ extra.
WITH 1 MIL DIAMOND, 3 MIL SAPH. $13.95 Tk TWO-TUBE 2/MC OR 4IMC $7.95

McGee offers the internationally famous Goldrin? variable reluctance phono cartridge
made in England and sold throughout the worid to those who want the finest and most
accurate music reproduction from 3314, 45 and 78 RPM high fidelity phono records.
{Input gain and compensation simifar to G.E. v.r, cartridge required.) Furnished as

d with e 1 and 3 mil stylii, A regular $9.90 net item on sale
at McGee for $5.95, For $13.95 with a mond 1 mil stylus. These are the latest
production, individually cartoned turnover tridge with mounting bracket. Fits tone
arms on most changers. Made for and bearing the famous Wilcox-Gay Recordio name.
No. 546 noldrm? V.R, (Wiicox-Gay) cartridge, Net $5.95. No. D546-DS, Goldring V.R.
(Wilcox-Gay) carfridge with diamond 1 mil stylus, $13.95, 1 mil diamond stylus for
Goidring V.R. cartridge, purchased separately, $9.95%,

SARKES No. TT-3A, 2 tube Sarkes-Tarzian 12 channel
® TV tuner for 2imc, Used in CBS, Arvin,

Crosley, etc., Ideal for general replacement.
TARZIAN !i/g” shaft. With tubes, $7.95 each, 2 for
$15.00.

TV TUNER No. 77-2C, 2 tube Sarkes-Tarzian 41 mec
Cascode tuner with tubes, Cl‘." shaft.
Smallest cascode tuner made. 'oputar in

- W|TH many sets, $7.95 each, 2 for $15.00.
TUBES Either of the above tuners with 97 shaft,
$1.00

A,
Tyg‘e 33‘:,‘3 t:bee 21 chSnrku Tarzian tuner w‘i tubes. 0 l:ohry switch t;;pe corrpplet:
wi 1 6BHE and BAGS tubes. Regular cost is several times our new low price o
” h . s H A
onty $4.95. Wired, ready to hook-up to video and sound I.F. strip. Use with either
8 NORELCO Pl4 s 95 separate sound or inter-carrier. Built-in fine tuning. 275" shaft, Net, $4.95,
Specially Priced at $7.98 for this ad. =

Norelco imported from Holtand 87 RCA KRK']Z Tv TUNER

M Model 9770M—fine audio re- 2 for $15.00
Brand New—with Tubes

1~Fi
production from 7S cps to 19,000 cps
RCA Mode! KRK-12, UHF-VHF TV tuner

=Imp. 4 ohms. Flux density 11,000 Gauss Powerful
Alnico Magnet. A fine addition to your Hi-Fi speaker coi-
SALE PRIGE with tubes: 2—6BQ7A, 6AF4 and 654, A
complete tuner with all 12 VHF stri but

tection,
”
12" NORELCO 9760 HI-FI SPEAKER $19.95 S QB ity mianx s i ene UnE positions
Model 9760, 12" Norelco 20 watt extended range high ﬁaelitz PM speaker. Has a 15.8 This tuner fits many RCA sets using 40
©z. Ticonal magnet. Response from 40 to 20,000 cps. Made North American Philtips megacycle |.F's. 27D382 also KCS-66, etc.
Co, of Holland. A single cone coaxial speaker with ext high frequency cone. 8 ohm Original tuner list was about $50.00., We
voice coil. Resonance frequency 45 cp: Total flux den: nr, 8000 gauss. ldeal for use z 1 $|3 00 offer them new at about the value of the
with any Hi-Fi amplifier or FM-AM ¢ Sale price only $19.95. or 2! tubes, Ship. wt. 10 (bs. McGee's sale
Mode! 9762, 12" Norelco 20 watt ex ed range high fidelity PM speaker, Better

quality than above, in that it has a 38 oz. Ticonal magnet, greater flux density of 11,000
gauss and a metal high frequency mechanism built in the center of the large cone,
Model 9762, 12” Noreico Hi- PM speaker, Sale price only $39.9S,

NEW 8 TUBE 6 VOLT PUS

New model
t u

price, $8.95 sach, 2 for $13.00,
MINIATURE BROADCASTING STATION

FOR MICROPHONE AND PHONO
WITH CRYSTAL MICROPHONE ¥
SALE PRICE $9.95 .

s .
Has push-puli L z 5 Vi ensational new model MCL-E3 miniature broadcasting station for microphone and
powered audio. Stock No. SH 3 = 1 rhonoqrap_h Can be received on any broadcast radio in the home. No wires to connect,

558-X with 8x9 s er—%$37.95. 2 L unes in just like a radio station, H input jacks for crystal mike or record sllyar.
With = 5x7 speakers — $39.95; 5 K Y Complete with 12K8 and 70L7 tubes and instruction Operates on 110 voits AC,
with 1—-5x7 speaker $37.95, Spec- i k Simple to operate; one control fades from microphone to record. i Frequency can be
ity speaker e wanted. Three- TR i . — adjusted 30 as not to interfere with focal radio i ‘e br 2
section top cowl mounting antenna 4 station, complete with crystal hand mike and instructions. Ship. wt. 4 ibs. Ne

—$2.29 extra. price $9.98.

- PRICEE 5.0 - EANSAK  BITE TELEPHONE VICTOR 2-5092
MCGEE HADIO GOMPAN' mewirTance witn oroen. (903 MeGEE ST., KANSAS CITY, MISSOURI
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BUILD THE BEST—
suno ALLIED’S o

knight-

kits

Here is a typical Knight-Kit value—
available only from ALLIED—one of
45 great Knight-Kits you'il find
in our special Supplement No. 165.
Write for your FREE copy today.

knight-kit INSTRUMENT VALUE
5”7 GENERAL-PURPOSE SCOPE KIT

ey

Feature for feature, the world’s best scope
kit value. Equal in performance to wired
units several times its price. Ideal for radio
and TV servicing, audio work and hundreds
of other applications. Phantastron sweep
circuit provides extreme sweep linearity;
retrace blanking on all ranges eliminates
retrace lines; vertical sensitivity is three
times that of comparably priced scope kits.
Printed circuit and laced wiririg harness
speed assembly. SPECIFICATIONS: Veriical
Response—+3 db, 3cps to1.5me.; + 6db
to 2.5 mc. Vertical Sensitivity—.025 rms
v/inch. Sweep—15 to 150,000 cps in 4 ranges.
Horizontal Sensitivity—.07 rms v/inch. Vert-
ical Input Imp.—3.3 meg shunted bi 45
mmfd. Calibrating Voltage: 1 volt peak-to-
peak, applied by push-button switch. Com-
plete with 57 CRT, wire, solder, etc. 94 x
1334 x 1734". Shpg. wt. 28 lbs.

Model Y-146. Net, F.O.B. Chicago. ... 495
OTHER knight«kit INSTRUMENT VALUES

VOLTAGE CALIBRATOR KIT
Y136 $]275

57 WIDE-BAND SCOPE KIT
Y-144 $4Q00

TV-FM LINEAR
SWEEP GENERATOR

Y123 $445

HIGH-GAIN SIGNAL
TRACER KIT

v-135 §45

See our Supplement No. 165 for 18 other
knight-=kit instrument values

SUPPLEMENT
teaturing knight-kits

Send for our FREE
Supplement No. 165
featuring 45 great
Knight-Kits, including Test
Instruments, Hi-Fi, Hobbyist
and Amateur Kits. Write
for your copy today.

ORDER FROM
ALLIED RADIO

Dept. 01-D7, 100 N. Western Ave., Chicage 80, Il

Whats New

in Radio

148
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FLAT TRANSISTOR "LOOPSTICKS"

Superex Electronics Corp., 4-6 Rad-
ford Place, Yonkers, N. Y. is now
offering eleven different transistor-
matched “Loopsticks” designed espe-

cially for miniature equipment con-
struction.

Features of these new transistor
components include complete electrical
adjustability, compactness, maximum
signal transfer, and increased sensi-
tivity. Each “Loopstick” is packed
with full installation instructions in-
cluding nine suggested circuits and a
summary of transistor receiver design.

A descriptive catalogue on these
new antennas is available on request.

RC RECEIVER

Gyro Electronics Company, 325
Canal St., New York 13, N. Y., is now
offering a new miniature radio control
receiver which operates on a single
2215 -volt hearing-aid “B” battery and
one 1%-volt “A” battery.

Weighing only 2 ounces complete
with relay and housed in a strong
plastic case, the Model 22X measures
only 1%4”x2%”x1%”. The -circuit
uses two standard long-life, low-cost
tubes in a supersensitive and stable
circuit. Total idling current is approx-
imately .5 ma. rising to 3 ma. on sig-
nal. Greater current change can be
obtained by using a single 30-volt “B”
battery if desired.

The receiver comes complete with
an installation kit. Write the firm for
full details and prices.

NEW METER MOVEMENT

Phaostron Instrument and Electron-
ic Company, 151 Pasadena Ave., South
Pasadena, Calif,, is now in production
on a new core magnet meter move-
ment which is designed to provide
good linearity for 100 degrees of scale
arc.

Sensitivities as low as 20 microam-
peres are accomplished with a coil re-
sistance of 3000 ohms and better-than-
average spring torque provides ample
stability.

The simplified, improved, and re-
fined mechanical design and assembly

www.americanradiohistorv.com

A PRACTICAL HOME RADIO COURSE

BUILD 16 RADIO
CIRCUITS AT HOME $2295

with the New DELUXE 1957
Progressive Radio “Edu-Kit"

NOW ALSO INCLUDES:
@ TRANSMITTER

@ SIGNAL TRACER

@ SIGNAL INJECTOR
@ CODE OSCILLATOR

e No Knowledge of
Radio Necessary

e No Additional Parts
or Tools Needed

® Excellent Back-
ground for TV

| FREE
HAT THE -“EDU-KIT" OFFERS YOU

The 1937 ‘“Edu-Kit” offers you an outstanding
PRACTICAL HOME RADIO COURSE at a rock-hot-
tom priee. You will learn radie theory, construction
and servicing. You will learn how to build radios, us
ing regular schematics; how to solder and wire in a
professional manner: how to service and trouble-shoot
radios. You will learn how to work with punched
metal chassis as well as the new Printed Circuit
chassis. You will learn the principles of RIT and AF
amplifiers and oscillators, detectors, rectifiers, test
equipment. You will learn and practice code, using
the Progressive Code Oscillator. You will huild 16
Tecelver, Transmitter. Code Oscillator, Signal Tracer
and Signal Injcctor circuits. and learn how to oper-
ate them. You will receive an excellent hackground
for TV. 1In bhrief, you will receive a basic education

Set of Tools, Plicrs-Cutters, Tester, |
Soldering lIron, Alignment Vool.

in Electrontes and Hadio. worth many times the small
price you pay, only $22.95 complete.

PROGRESSIVE | THE KIT FOR
TEACHING METHOD EVERYONE
You do not

slightest
radio or

need the
background in
science. The
“REdu-Kit” 1s used by
young and old, schools and
clubs, by Armed Forces
Personnel and Veterans
Administration for train-
ing and rehabllitation.
One of the most impor-
tant aspects of the ‘‘Edu-
Kit”* is the Consultation
Nervice which we provide,
We welcome students to
send us their problems,
whether related to any of
the material covered in
the “Edu-Kit” course, or
encountered in other ex-
periences in the field of

The DProgressive Radio |
“Edu-Kit" 1s the fore-
educational radio
., and is
universally pted as
the standard in the field
of electronles training.
The ‘'Edu-Kit” uses tie
modern educational prin-
ciple of ‘“‘Learn by Do-
ing.”” You bhegin by build-
ing a simple radio. Grad-
ually, in a progressive
manner, and at your own
rate, you construct more
advanced multi-tube ra-
dio eircuits, learn more
advanced theory and tech-
niques, and do work like
a professional radio tech-
nician. electronics.
U-KIT

THE IS COMPLETE

You will receive all parts and instructions neces-
sary to build 16 difterent radio and electronic cir-
cuits, each guarantecd to operate. Our kits contain
tubes, tube sockets, variable, electrolytic and paper
dielectric condensers, resistors, tie strips, coils, hard-
ware, tubing, punched metal chassis, instruction
Manuals. etc. In addition, you receive Printed Cir-
cuit materlals, Ineluding Printed Circult Chassis,
special tube sockets, hardware and instructions, You
also receivc 3 useful set of tools, pliers-cutters, an
alignment tool, professional electric soldering iron,
and a self-powered, dynamic Radio and Electronics
Tester, The 'Edu-Kit” also includes Code instruc-
tions and the Progressive Code Osclilator. You will
also receive lessons for servicing with the I’rogressive
Signal Traeer and the Progressive Signal Injector, a
Nigh Fidelity Guide, FC(C' Amateur License Train-
ing Book. and a Quiz Book.

All parts. components, etc., of the ‘‘Edu-Kit” are
1009, unconditionally guaranteed. brand new, care-
fully selected, tested and matched. Everything s
yours to keep. The complete price of this practical
home Hadio and Electronlcs course is only $22.95

ROUBLE-SHOOTING LESSONS

You will learn to trou J. Stasaitis, of Pop-
ble-shoot and service ra- | lar I’L, Waterhury, Conn..
dios. using the profes- | writes: ‘I have repaired
sional Signal Tracer, the | several sets for my friends.
unique Signal Injector, | and made money. The
and the dynamic TRadio | “Jdu-Kit”* paid for it-
and Klectronics Tester. | self. I was ready to spend
Qur Consultation Service | $240 for a course, hut T
will help vou with any | found Your ad and sent
technical problems. for your kit.*’

Radio Book Radio and

cs Tester ¢ Electric Soldering lron e Plie
o Alignment Tool ¢ Tester struction Book s

Book ¢ TV Book ¢ Quiz Book e Membership in

TV Club: Consultation Service « FCC Amateur

License Training ¢ Printed Circuitry

Set of Tools e

-—90-DAY UNCONDITIONAL MONEY-BACK GUARANTEE—

ORDER FROM AD—RECEIVE FREE BONUS
RESISTOR & CONDENSER KITS WORTH $7

" Postpaid. Enclose full payment of 522.95.

v €.0.D. | will pay $22.95 plus postage.

D Send me FREE additional “information describing

+'Edu-Kit.”* Inciude FREE valuable Radio & TV
Servicing Manuals. No obligation I

(Outside U.S.A.—No_ C.0.D.'s ‘‘Edu-Kit'* for 105-125
V. AC/DC $23.95; 210-250 V. AC/DC $26.45)

NEAMe gakb ik ddsomasd s ropicac Mt b WEipscnye |

|
PROGRESSIVE “EDU-KITS” INC. |

497 Union Ave., Depf._éd_E,_Brﬂliyn_’l'l_.&Y_;_ _
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TAPE RECORDER

79"

Stock No. AM-33 ('QA

Columibic PHONOGRAPH

PLAYS 3373, 45 AND 78 RPM
LOOK AT THIS TERRIFIC DEAL | Stack No. As-243

Columnia Model 412_Phonograph. .329.95 2]88
5 $

of 5 Columbia
3 for only

¢ Dual Speakers
® Dual Speed
¢ Dual Track
¢ Neon Indicator
¢ Fast Forward & Rewind

Set
Extended Play Records

Regular Price $37.45

Beautifully finished two-tone portable car-
rying case. Tone arm is Columbia with turn-
over Ronette cartridge with dual sapphire
needies. Automatic pop-up adapter for 45
RPM discs. Plays all 7, 10, and 12" rec-
ords at 3314, 45 and 78 RPM,

Powerful Alnico 5 speaker. High power
amplifier with volume and tone controls,
Case size 12 x 10 x 514". 115 VoIt AC
60 cycle. Brand new, Factory sealed ear-
tons. The 5 Columbia extended play records
featire such artists and orchestras as:
Xavier Cugat. Eddie Condon, Rampart Street
Paraders, Liberace, Art Van Damme, Jimmy
Boyd, Jean ‘*Toots'’ Thielmans.

Selections, 20 in all, range from popular
to classical.

A truly amazing tape recorder with
ALL the extras at NO extra cost.
Records 3%, IPS and 7Y, IPS. Has
dual track for recording both edges
of the tape, Records up to 8 hours
on a 7” reel of our longer play tape.
Dual speakers for full tone. Rewinds
forward or back at high speed (52
seconds). Equipped with torque
brake for positive stopping action.
Frequency response 100-9500 cps.
Automatic ultra-sonic type eraser
built-in. Other features are: full
volume and tone control, input jack
for mike, rudio and phono, monitor-
ing jack. Speed control accuracy is
2%. Complete with ceramic mike.
Case size: 834" x 14”7 x 113,”". OQ-
erates on 115 volts, 60 cycles AC.
UL approved.

Approx.
Shpg. wt.
11 Ibs.

Foot Control for Above
Stock No. 51288

All Purpose Semi-Directional

:$425CRYSTAL MICROPHONE

AM-46

Permits fast stop
and start with
minimum  time

ag. vey ham-
merlold finish, rubber foot pad.
With full instructions and 6 ft.
cable assembly.

Each High impedance: response 100 to 8,000 cps.

Output level—35 DB at 1,000 cps. Swivel
3 for tilting head permits semi or non-directional
$12.00

This recorder is precision built and
positions. Attractive baked green enamel with
Stock No. M-105

unconditionally guaranteed by a fa-
mous Chicago manufacturer. Also
guaranteed unconditionally by Olson.

Combination 6-12 Volt

BATTERY CHARGER KIT
S?clx(%lfgslo. 5595 ..'5.

chrome-plated front. Overall size: 214” dia.
x 444" long. With 5 ft. shielded cable.

PHONO MOTOR & ARM

l a > AS-205 5578

Monarch  (Famous Made-in-
England Brand) 3 speed motor
and turntable plus a genuine
Webster tone arm with turn.
over cartridge and dual pre-
cious tipped needies.  Brand
new 100€% guaranteed. Reg.
$13.00 Value.

TELEPHONE PICKUP

STOCK NO. M-80
5295

EACH

3 for $8.00 (0 for $25.00

Records both sides of telephone conversation.
Use disc, wire, tape recorder or amplifier.
Simply lay pickup under any cradle tvpe tele-
phone and connect lead to recorder or ampli-
ﬁelr. Operates by induction. Regular $5.95
value.

45 RPM

RECORD
PLAYER

Ready To Plug-in
Stock No.

SI 638 et

Attractively styled, compact, fully auto-
matic changer is only 10”7 x7” x 7” in
size. Will play up to 12—7” records with
one loading. Equipped with low pressure
tone arm mounted in smooth working
bearings and famous 1.5 volt Ronette
cartridge with sapphire stylus. Has ree-
ord reject button. Works with any radio,
amplifier or TV. Complete with base, line
and phono cords. Operates on 110-120
volts, 60 cycle AC.

Stock No.

Each

Will charge 6 or 12 volt battery

overnight. Heavy dut) selenium

rectifier. oversize power trans- B

former. and 214” dia. arge -
indjeating _meter. Complete with all parts, wire,
solder & illustrated instructions. Shpg. wt. 7 1bs.

Powerfone WALL TELEPHONE
S'o'::Hk-;lo. $393 Pair

3 pair for $11.00

Two station telephonc set. Works
up to one mile. Guaranteed as good
tonal quality as your telephone.
Each phone has built-in push hut-
ton buzzer & push-to-talk hutton.
Sensitive enough to hear a whis-
per. With 2 flashlite batterles. 2
re,

1 wall

and 30 ft. of wi
Extra 2-conductor cabie for above

Stock No. w103 100 ft.. . .

Stock No. w104 250 ft .

RCA VICTOR Combination Portable

RADI0—*‘45" PHONOGRAPH

Model 6BY4—
"Golden Throat"

Continuvous Play

TAPE MAGALZINE

Repeats Recorded Messages
Endlessly

Reg. Price
$12.50

189

MANUFACTURERS

If you have large quantities of
surplus electronlc parts you wish
to sell, call or write OLSON at
once. We pay top prices!

SEND FOR

Battery Operated

Reg. Price $59.95 3 for 388

Stock No. RA-263

Only Olson dares to cut the price so

CATALOG
[ “How 10 ORDER |

Mail your order to 281 E. Market St.,
Akron 8, Ohfo. Send remittance with
order (add for postage 3¢ tor each dol-
lar’'s worth ordered—10¢ for each dol-
lar's worth if you are more than 1000
miles away). OLSON REFUNDS EVERY

T NOT USED. Or—send no money—
we'll ship C.0.D. and you pay mail or
expressman_for merchandise and post-
age. ALL MERCHANDISE 100¢%, GUAR-
ggrgli:)m PLEASE—MINIMUM ORDER

Stock No.
X-443

3 for $5.00

Makes and plays Tecorded messages
endlessly. Can be erased and re-re-
corded as many times as desired. Brand
new. Offered at this low, low price
because we can’t supply mounting hard-
ware. Can easily e mounted on re-
corder with homemade Dracket. Repeat
messages in stores. carnivals. rehears-
als. etc. Each magazine is loaded with
100 ft. of finest double coated tape.
Will record and play both sides con-
secutively. 10 minutes at 334 IPS or
5 mlnutes at 714 IPS.

low. Cash in during our sale. This fa-
mous RCA Victor Portable Radio-Phono-
graph is completely battery powered
and works anywhere.

LOUK AT THESE FEATURES

Plays all 45 RPM discs. Constant speed
motor rung on 4 flashlight batteries.
Radio is super-het, iron-core JF with
automatic volume control, powered by
one A-B pack. oversize *‘RCA Victor
Golden Throat'® Speaker system. Bullt-
in Ferrite antenna pulls in distant sta-
tions full range 540-1600 KC. Light-
weight RCA tone arm with Sonotone
cartridge and precious tip needle, Rec-
ord storage compartiment under lid, Size
514" h: 117 w, 127 d. Carrying han-

dle folds into grille.

A-8 Battery Pack—RCA VS0-64 or Bur-
gess 4TZ60. Stock No. BA-38. Ea. $3.85

FLASHLIGHT CELLS, 4 required RCA
VS0-36 or Burgess No. 2.
Stock No. BA-25. Ea.

OLSON 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

OLSON RADIO WAREHOUSE
281 E. MARKET ST., AKRON 8, OHIO

April, 1957 149
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Freela-piece SCREWDRIVER SET with cvery order

Fricy

ow.'

BRAND NEW PRETESTED TUBES~INDIVIDUALLY BOXED
Oza a3 GABY .80 &EQTA 80 ; €SRY a2 SKY a8
2 .79 :‘g“" 52| esysa .s8{ 6837 41 | 12sK7G6T .SO BRAND
ime | lee | Saee  BRISHT 0 38|8H0 ot |iEGey 39
a .8 P o J 5
s S1 | sAas .30 | 6csar 33| eus 80 | 12:a7ar .40 NEW TV
se .39 | SAar -89 | acre .80 | svear .48 AT la%
d 0w ogg\E HIEETOE) he
Ta . ® ace . . 4
.58 | Saxs -84 | 6CLS 71 | exe 3% ( 250607 .83
Bi‘“’ 47 GALS. .42 | gcoeQ 1.18 | 6X83a7T 39 | 28L80T 47 PICTURE TUBES
I R AT N U O
. T . Kl A X1
Xaa 6a | sage 42 | ggs 48 | TA4-XXL (47 | 358s «a| RCA and DUMONT
A3 .50 S6AQ7AT 70 LaFsaY «37 ) INT 80 sCS 48 Licensed
As .31 | eAm8 -80 Tansar .38 | 7Q7 .39 | ssLaav .47
ALS 87 | S8ANS -80 | gys 39 | 7Y4 33 wWe 38
AUS .87 | SASS 48 | g4¢ .49 | 7Z4 .40 | 33Y4 .40
AVE 87 | SATe -39 | g)7 ‘43 | 12AT 41 | 3823 a1 No dud required
BAS 80 | SAUS 63 | gi7aT 43 | 1ZAT 68 52307 39
®EA A0 | 6AUSAT 60 | gj8a .80 | 12aU8 43 873Q4T 40
3qs3a®¥ 87 AUS <43 | 6KSGT .47 | 12AUT 89 OAS A8
*4 .47 | 6aVe .39 | 6G6aQT .39 | 12AVE 42 oS .48
3va .88 | Baxe 67 | 6K7 839 | 12AVT 87 cs -48{ 100 Tup $10.93
AQs .60 | 6AXSQY .87 6x7GT .39 | 12AX7 .63 | soLaay as " Tube......
:AT. .BO 8AS 47 K8Q 68 | 15AYT 90 oLaaT 43| 12 Tube.. ... $12,9%
je .60 | esA7 .49 | eK8QT 8% | 32646 .46 | 70L70T 83{ 14 Tub. $14.98
Ta 69 acs .50 | eLea 68 | 12847 .60 | 11723 37 i V0L 000 49 Q
us .80 803aY .83 | 88e 44 | 1284 68 - 16
Uea 49 BES .46 | 6SATY 48 28EK68 48 17
vaa -8 8FS3 .40 | 85C7 .48 | 12BH7 80 0
X4Q .44 8Géa 1.18 | ésp7aT .87 8Y7y .84 19
Y3a 39| esne 51 ay .41 243GT 40 20"
¥3aT .39 8J6 47 | esH7AT .43 K8, 49 o
YeQ .43 | 68KS 68 | a8J7 43 SAY .48 2l
z3 a8 KIA .76 K7 .80 [125A7QT7 .48
Z4 -84 sL7QT .75 | eSL7AY .37 | 123GT .3 Add. 34.00 to avove prices
AT ,37 | esne 58 ssnnr 87 [ 12507 47
ABS .48 68Q8aT BO $Q7 41 28174Y .a8 for aluminized tubes
send all your old, Droken tubes to
Metallic Enterprises, Inc., 113 Mill St., Paterson,

N. ). and receive credit dollars
for them. we will allow you

a 5¢ credit toward each tube
you buy.

® Wesnnghouse ® Sylvonig

STANlEY

ELFCTRONICS COnuP

935 MAIN AVE.
PASSAIC, N. J.

Gregory 1-2498
e SE

& Notiohal Union

i IN SPARE TIME
AT HOME

Only from famous COYNE do you get this
modern up-to-the minute TV Home Training.
Easy to follow instructions—fully illustrated
with 2150 photos and diagrams. Not an old
Radio Course with Television tacked on. In-
cludes UHF and COLOR TV. Personal guid-
ance by Coyne Staff. Practical Fob Guides to
help you EARN MONEY QUICKLY IN A
TV-RADIO SALES AND SERVICE BUSI-
NESS —part time or full time. COSTS
MUCH LESS—pay only for training—no costly
“put together kits.”

SEND COUPON FOR FREE BOOK
SEND COUPON BELOW for Free Book
details including EASY PAY-

MENT PLAN. NO COST OR OBLIGA-
TION—NO SALESMAN WILL CALL.

B. W. COOKE, IR. o a FOUNDED 1899
ELECTRICAL SCHOOL

PRES.

A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT
500 S. Paulina Dept. 47-HTS5 Chicago 12, Illinois

{ COYNE ELECTRICAL SCHOOL ]
Television Home Training Div
500 S. Paulina St., Chicago 12, Ill ,Dept. 4I-HT5 |

|

|

| Send FREE BOOK and details of your Television |
| Home Training offer.
|

|

|

L

Name

Address

TBS TREASURE HOUSE!
Consists of transmitter-recelver, motor genera-
tor, power supply, remote control. magnetic
controllel, 230 \DCALE FOR Excellent
condition, Complete
ONUY aas s we oo kg agh gared Ldat $49.95
METERS! ALL EXCELLENT!
i. 3-inch, round. W.E. Only......%2
V' 'A.C. 3-inch. round. ... 2,99
11 2 inch, round. General Ele ctric . 2.49
5 V.A.C. 2-inch. round. Westinghouse 2. 49
amps. RF, 2-inch. round, Sparton.

Mc.

F
10 mfd. @ 4 mid. @
15007V, $2.95 3.000 V. ..54.95
10,00 @ .5 mfd.
16’319 V-OE 28 7.500 V. ... 3.95

PANEL RACK‘ SAVE S'IDU 001
This is class! Seven (7) foot high and 19
fnches wide. Crackle finish, Brana, spanking
new. Orlginal box. ACQ cost
5150.00. Yours for. ...

NEW TUBEST LATE “DATE!

5Y3 65¢
BAUG ......... 185¢
SB~\6 ......... 80¢

190-9050 Ke. 4-band continuous tun-
ing._Excellent condition...... ...
C AND —EXCE L
BC-453 RECVR. 19- 55 MC Q 5°e $

CVR. 3 80 meters ONLY 4 95

xm TR Spa!kling’ new' Bo>
ATOR. Excellent cond
NTE NNA SWITCHING RELAY:
wlith vacuum capacitor. \'ew low price

moun
§ DOUBLE XMTR. RACK With shock mounl
f ALL PLUGS: For SCR-274N or ARC-5. Ea

g X ELECTRONICS

2251 W, WASHINGTON BLVD.
LOS ANGELES 18, CALIFORNIA

www.americanradiohistorv.com

.

IT'S BRAINARD FOR BEST IN HI FI!
14 W, HIGH FIDELITY AMPLIFIER:
With pre-amp. E‘(pexts call it best

in U, S,! Brand new. ....... .. $51.98
25 W. HIGH FIDELITY AMPLIFIER:
wlu\ pre-amp. A super hm for the

\vlth educ-\led ear .$61.95
COMFENS ORS: Net pllce $15. 00.

Your price .................... $7.50

ARB RECEIVER

provides many structural advantages
including: sintered rings and pole
faces and precision die-cast brackets
that replace conventional screw ma-
chine parts and stamping. Shock-
mounted jewel assemblies incorporat-
ed in the unit provide ruggedized con-
struction.

The new movement is being pro-
duced at present in a 21%"” round, clear
plastic case but will be made avail-
able in any of the company’s custom
meter styles.

CONTACT CLEANER

Caig Laboratories, 46 Stanwood
Road, New Hyde Park, Long Island,
N. Y, is currently marketing a new
contact cleaner and preservative un-
der the tradename ‘‘Cramolin.”

According to the company, the new
liquid reduces contact resistances to
their minimum values, reduces spark-
ing of brushes on commutators, im-
proves performance of contacts and
collector rings, and protects against
salt air and other corrosive atmos-
pheres.

Applied on moving parts, the liquid
will stay on since it contains a chem-
ical compound which is strongly at-
tracted by metal surfaces and cannot
be removed completely, even by high
pressure friction.

The manufacturer will supply addi-
tional details and prices on request.

NEW TRANSISTOR SETS

Arvin  Industries, Inc., Columbus,

Ind., has recently introduced several

new tran51storlzed radio receivers to
the trade.

The top of the line is the new Model
9577P which measures 63%" x 3352" x
1%"”. The unit is housed in an un-
breakable plastic cabinet designed with
a modern accent to harmonize with
today’s costume accessories. The set
comes with a belt or pocket clip in
back which doubles as an easel stand
and is equipped with the firm’s dis-
tance-extending ‘“Magnetenna.” The
set is being offered in ebony, Siamese
pink, or bone white—all with gold
trim. An earphone accessory for pri-
vate listening is also available.

TRANSISTOR TESTER
Baird-Atomic, Inc., 33 University
Road, Cambridge 38, Mass., has devel-
oped a new portable transistorized in-

RADIO & TV NEWS
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25—40 Watt Transmitter
FOUNDATION UNIT

Plug-In Oscillator Unit as
used in BC-610 Transmit-
ter. ldeally suited for
Trans. Foundation. Con-
tains variable Cond., 1/140
MMFD, 2/100 MMFD,
Fixed Cond., Coils, Crys-
tal Holder. Switch. I(nob
ete. TU-48 2.5—3.
TU-49 3.2—4 MC. Circuit Diagram meluded

on Each Unit. Price................... $2 95

COMMAND EQUIPMENT

USED:" NEW:
550 to 1500 REC., Navy........ Do XL d $14.95  $19.95
1.5 to 3 MC. REC., Navy. 195
3'to 6 MC. REC.—BC-454. 7.95
6to 9 MC. REC.—BC-455. 7.95
2.1 to 3 MC. TRANS., Navy 7.95 0.95
3 to 4 MC. TRANS., Navy.... 5.95
410 5.3 MC. TRANS.—BC-157. 1,95
5.3 to 7 MC. TRANS.—BC-458........ 4.95
7to 9 MC. TRANS.—Navy.. 7.95
100 to I56 MC. TRANS.—T-23......... 14.95

PE-110 AC POWER SUPPLY

115 Voit 60 cycle Power Supply for BC-669 Rec.-Trans,
Complete with Tubes, 25 ft. AC Power Cord, Spare

Tubes, Vibrator, Capacitor, Fuses. Housed
in wood chest. Brand New............... $59 50

RM-21 CONTROL BOX for BC-669.............. 4.95

SELSYNS—115V 60 CYCLE

115 Voit 60 cycle Synchronous TRANS. Can be used to
turn small Beam Antenna and as Indicator. Size: 5" x
31" —#C-78414. (Removed from New Equip- $-' 95
ment.) .. PAIR

METERS:
DC AMMETER HOYT—

In portable metal case, with Test
Leads, 4Y%,”, Fan

rored ScaIeHO-IS(AD(’?.Ir. $3 95

DB METER—I0 to Plus 6, Westing-
NC-35 1mp. 600 shms

house 37, 4
@ 1000 cycle......... ..., L3
0-3 RF AMMETER 18-i28: 212” Rd...... EwW:

0-8 Amp RF w,ThermncuunIe IS 89: 21" Rd 195
0-15 AC-DC—2'2" Rd.; 1S.12 4
0-500 MA DC—2'%2" Rd IS-22 4444444444444444 4.95

TRANSFORMERS and CHOKES

115 V. 60 CYCLE PRI. TRANS
600 VCT /100 MA—6.3 V/5 A.:
240 VCT/35 MA—24 V/9A;

V/4.5

/00 VCT/I50 MA—5 V/3 A.; 6 3 V/45 ‘A, €SD.

1890 V/12.6 MA—Tapped 2.5 V.2 A. ...........
1100 V/80 MA—7.5 VCT/3.25 A. ......
720 VvCT /50 MA—6.3V /2.5 A—5V/2 A.
662 VCT/I10 MA—6.3V/2 A—5BV/2 A........... 3.95
16 Volt 35 Amp 1157230, ...814.95: 24Vv—I1 Amp 1.50
9 Volt CT—35 Amp.—Tapped 4.5 V. 7.95

312 VCT/70 MA.; 6.3 V/2 | A &5V/3A.
600 0 600 VAC—200 MA. 12.5 V. 2 A.; 12.5 V.
13 V. @3 A.—#H-108—Price........ 8.95
250 0- 250 'VAC—50 MA. 24 V. I A and 6.3 V.
A—HHH09—Price ......iccoiiiiinninnnsnn 4.95

Choke—12.5 Hy/I100 MA..........
Choke—8 Hy/150 mMA—200 Ohm
Choke—5 Hy/150 MA—85 O

Choke—10 Hy/250 MA—Z% X 495
Choke—5 Hy/400 MA—4'%" x 4" x 53%". 4.95
“A’ Choke—.1 Hy @ | A .7 ohm. Siz

2Yal X Y gpiism h e g 8 e e oo 6w Price: 1.95

MICROPHONES & HEADSETS

F-1 BUTTON CARBON MIC.
—(Pictured at left) High Gain—
Can bhe used on desk, car, hand,
orthstnppef;l ’to chest. Complete
wi on-o 'IDIll

Switch .......... EW: $I 95
RS- 38 CARBON Mlc with PL-68
PI : $2.50

8l
HS 18 HEADSET—4000 nhm

1.95

T75-9 HANDSET—Push to talk

Sw. No plugs. U: $2.95—N: $4.95

TS-13 HANDSET—Push to talk
Sw. w/PL-68 & PL-55.

U: $3.95—N: $5.95

FAMOUS ARMY
SCR-625 MINE DETECTOR

For Prospectors, Miners, Oil Companles. Plumbers, etc.
Portable unit for locating all types of buried metal ob-
jects 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 3 5
batteries 9.9

Address Dept. RN e $5.00 Order MInimum, & 25%
Deposit on C.0,D.’s @ Prices are F.0.B. Lima, Ohio

100 WATT TRANSMITTER
BC-375

BC-375 100 watt TRANSMITTER—Voice CW—Frea.
200—500 KC., 1500—12500 KC. by use of Plug in Tun-
|nglUm':s Uses 1 /10y & 4/VT.4C Tubes. Size: 23” L.
x 21” x 8" W. Complete with Tubes,

fess Tuning Units................. USED: $29|95

TUNING UNITS For BC-375 & BC-191:

: USED:

ANTENNA MATCHER—

Variable Inductance Tuner, 106 Watt Cap—
From BC-375—No Dial............. USED: $5l95

TA-12B BENDIX TRANSMITTER

Frequency 300-600 KC and 3000 to 7000 CW & MCW
100 watt. Four separate oscillators easily converted to
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, 4/12SK7; also has output

Meter. Size: 15%” x 10%” x 634”. Com-
plete with Tubes, Plug and Cable...Used: $32l95

For Conversion—See Surplus Manual #2—Price: $2.50
MP-28-BA MODULATOR & POWER SUPPLY For
TA-12. Modulated Max. Signal Carrier output 75 Watts
Class B. Uses 2/807. | /6F6, l/6N7 Dynamotor input
24 VOC output 540 VDC 450 M

PriCeSiqamb s 0 pebwnms ootk New '$14.95—Used: $10.95

RA-10 BENDIX RECEIVER

150-1100 KC and 2-10 MC. Excellent for range and
marine use. 7 Tubes: 3/6SK7. 1/6K7, 1/6C5. | /6K6G,
1/6K8. Complete with Dynamotor, MR-9 Control Box,
Plugs, Remote Tuning shaft. Size: 10” x 8% x 17”.
RA-10 DA—24 VoIt 150-1100 KC & 2.10 MC.
S g e Tt T T R T e e $34.05
RA-10 CA—I2 Volit 150-1100 KC & 2-10 MC. U:
RA-10 FA—24 Voit 150-400 KC & 2-10 MC. U:
Surplus Conversion Manual—#1{ or #2....Ea.: 2.50
For List of contents in each Manual, send 3¢ stamp.

BC-1158 TRANS. & MODULATOR:

Frequency coverage 53.3 to 95 MC. 50 Watt. RF
Doubler, Amplifier and Modulator Sections. wusing
4/815 and t0/12SN7 Tubes. Can be converted to
2-6-10- or 20 Meters. Complete with Tubes, Meter,
Blower

etcu.; ........ NEw:$39l95 Used: $29l95

ANTENNA EQUIPMENT

MAST BASES—INSULATED

MP-22 BASE—Ins. spring action; direction of bracket
can be raised or lowered easily.
W (9] IbS. ¥ snis s s ma s sk o ok we s s £ 5 4]

MP.22A—Same as above, except takes smaller
MS-51 section ..imesrcscigssssasssvusigges: $2 95

MP-33—Insulated type w/heavy coil spring and 5” dia.
Ins. Requires 2” hole for mounting. 5 95
0 LT 1 D —

MP-37—Heavy coil spring with 8” Ins.

mounting hole rea. wt. 10% Ibs........... $5 95
MP-48—Insulated type with heavy coil spring.

Needs 135” mtg. hole. wt. 1134 Ibs........ $4l95

MAST SECTIONS FOR ABOVE BASES:
Tubular steel. copper coated painted, in 3 ft. sec-
tions, screw-in type. MS.53 can be used to make any
Ienuth with MS-.52-51-50-49 for taper. Any sec-
THON) Y, e e @62 b 1 T L 8 B o @ 50¢ Each
Larger Diameter Section: MS-54.................. T
WHIP ANTENNAS—S5 Ft. w/Rigid Base $1.50—6 Ft.
No Base $1.50—I10 Ft. Throw Out $1.50--94” Telescop-
ing $1.00--18 Ft. 3 Sections, Telescoping $5.95—20"
Telescoping (Chrome) 50¢.

DYNAMOTORS & GENERATORS:

INPUT OUTPUT: STOCK PRICES:
VOLTS: VOLTS: MA. No. USED: NEW:
12 VvDC 220 80 DM-34  $2.95 $4.95
12 225 100 D-402 5.45 8.95
12 625 225 DM-35 9.95
12 230 90 PE-i133 4.95 6.95
12 540 450 DA-12 14.95
2 230 100 DA-14 8.95
14 220 70 DM-24 4.95 7.95
14 1030 260

515 215 DM-42 4.95 9.95
4 425 163 WE-377 595
14 VDC 330 150 BD-87 3.95 5.95
14 250 50 DM-25 6.9 8.95
14 1000 350 BD-77 14.95
14 230 90 DMm-2( 6.95
24 250 60 DM-32 2.95 5.85
12 250 60 12V/0M.32 4.05
24 250 60 PE- 8.95

86
28 1000 350 PE-73 8.95
12 to 24 VDC PM Dynamotor—Supplies 24 VDG 2 A,
from (2 VDC. aiso 500 V 50 MA. @ 6 VDC wili sup-
ply 12 VDC & 250 V 50 MA. 9
105110 wrara g+ @3 6 gt S o5 S BB New: L]

COAXIAL CABLE & CONNECTORS

CD-1071 CORD—With PL-259 Plugs each end. 50 ohm
coax 2 Ft. long. Prices: 59¢ Each—Or n Lots of 10
@ 50¢ Ea.

PL-259—Plug. Ea. End & 32”—RG-54/U—58 ohm.50¢
$0-239 Chassis Conn. f/PL-259 (Removed)..3 for $1.00
UG-21/U—Plug ea. end & 32”"—RG- 11/U=75 ohm. 50(‘
UG-22/U—With 4” Coaxial Cable................. 50¢

TELEPHONE & CONTROL EQUIPMENT

e CONTROL UNIT RM-53—
(Pictured at left.)
operate radio equipment and
provide remote control and in-
of such equipment by
use of the RM.52 Unit listed
below. Up to !> mile, uses 2
flashlight batt. Internal trans-
former has High-Low impe-
dance Sw. and Sidetone. Also
Mic. & Phone lack & PL.55
& PL-68 Plngs.

usep: $3.95 new:$5.95

tercom.

REMOTE CONTROL RM-52—
(Pictured at right) Can be used
with RM-53 or used as a separate
telephone system. Up to % mile.
Uses 4 flashlight batt. Also can
be used as a direct remote control
for radio equipment. Provides bias
for Mic. & Sidetone to headset.
High or Low Imp. Also Mic. &
Phone lacks.

usen: $2.95 new: $4.95

TS-13 HANDSET for RM-53 or RM.52...

EE-8 FIELD TELEPHONE

Ideal for private telephone system for two or mnreLphunes.

.Used: $5.95

RADAR
TRANS.

Transmitter  Fre-
quency 43 to 194
MC. using one 3A5
Tube. In plastic
case 42" x 1"
mounted top of 58”
Telescoping Anten-
na with 14” Dipole.
Battery Cass for
hul(l‘;ng 2/BA-30

Used to

A

1 BA-38

1031/, Volt “B.”

"I'Mls oR t& off Sw.

el. nt. mounts
ORDER side of batt. case.
TODAY!

Price: $2l95

POWER SUPPLY
110 V. For Army/Navy
COMM. RECEIVERS
Eliminates set conversion.
For use w/BGC-453-154.455-
946 or any sets requiring 24
V.@ | A, & 250 V. @ 50
MA. Ready to use: has 4”
speaker, volume control, CW
and on-off switches. Com-
plete with cord and plug

f/rec. 8-95

Price. ..

.NEW:$

up to I7 miles. Hand ringer, generator with
carrying case. Uses 2 flashlight batteries.

USED—Checked ...................ooene s I 4 95

WIRE—Weatherproof Twisted Pair: 500 ft. $4.75—135
ft §1.00—2500 ft. $19.95. Per Foot at 1%¢.
COMBAT WIRE—Ruhber covered W-130..$ .01 per Ft.

100—156 MC TRANSMITTER
& RECEIVER—SCR-522 TRANS. &

RECEIVER: 100—I56 MC, 4 Channel, Crystal Control,
AM Voice Operation. 18 Tubes—Trans.: 2/832, 3/12A6,
1 /6587, 1/6G6—Rec.: | /9002, 1/9003. 3/12A6, 2/12AH7,
1/12C6. 1/12H6, & 3/128G7. Complete with Tubes,
Schematic, and Conversion Info. for ama- $34 95
teur use—Good Cond.

REC.—Chassis Onty, w/Tubes $19.85 without.....
TRANS.—Chas. Only, w/Tubes $22.50 without
SCHEMATIC and Conversion Info. Only........ 2

FAIR RADIO SALES

April, 1957
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NOW—OPERATE BEACON
RECEIVER FROM 12 VOLT

BC-1206CM BEACON RE-
CEIVER: 200-100 KC. 5
Tubes.2I35 IKC IF, operates
from 24 VDC—

New ... $9 95
Used ..
For 12 ation, usa
this PM DYNAMOTOR—I2
VDC input, output 24 VDC.
Size: 2%2" x 4" x

7” Dyn. ....Only $4|95
AC POWER SUPPLY—To operate BC-1206 from (10
Volt 60 cycle. cll}mlilet'e dwith Speaker, etc., in same
type cabinet as illustrated at top of this
cOluMN—Price ...ssoanssedin...io.. suaie $ |8l95

132 SOUTH MAIN ST.

LIMA, OHIO
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New Automation PUNCH CARD TV Tube Tester

CANNOT BECOME ossou!

Speed-test complete set of tubes in minutes
with the new DynaMatic Tube Tester

= Lightest and smallest Gm tester available. Take it on house calls.
= Perforated plostic cards set up socket pin
connections ond test voltages. Perfo cards are
made available as fost os new tubes appear in TV sets.
= Permtts full-complement tube testing.
= DynaMoric is a dynamic mutual conductance
tester=NOT an emission checker.
= Measures mutval conductance in micromhos

on 2 ranges. 0-6000, 0-18000 r
( LYSTEM

136.10 31st Road,
Flushing 54, New York

| INSERT
_ CARD

”“‘313995

$% hlghor on West can( Subject
to change without notice,

Now only $29

S # 95 in Kit form,
or $39.95 com-
pletely wired.
w DIRECT FROM

5181 in INSTRUMENTATION #
FUNCTIONS #or only
9.95 wnred

Performs these
7 vitaL funcrions L®

= COMPLETELY CHECKS:
8 < Flybacks and Yokes
<« Selenium Rectifiers
<= Continuity

IF YOU MUST
SPEND
YOUR MONEY...

Why not getg

QUIETROLE

<« Condensers the Choice
<= Picture Tubes 5::,.::&:;
<€ Series Filament Tubes Everywhere

— for Newest TV Sets
<= Reactivates Pic. Tubes

Th' BOMPUHEHT TESTER

o TRANSVISION

BUY THIS GREAT 7-in-1 SERVICE
INSTRUMENT DIRECT FROM FACTORY

Availmble in
Zer dor, 8oL

QUIETROLE

rACE Baks BBE 9045 OR

Cosis little more than the
poorest substitutes. Why
take less thon the BEST...

Mo Product cam match its merit . . .
E‘SAN;AYNQI_AEEK a”d SAVE 40* Mene can equal its quality . . .
Try it for 10 1 TRANSVISION INC., HEW l00|EllE N Y. It's the answer fo noisy contrals
days. If you and switches
return it, your I O Send TV Component Testers:
cost, less 10% | — Kit form; — completely wired. Enclosed QUIETROLE is the ariginel product of Its kind
re-packaging | find $. deposit; botence C.0.D,
charge, will be 4 m:;
S [ Nome at”frﬁatf Company

RTEETHTONI A | Address

NEW ROCHELLE, W !cm -

SPARTAMBURG, Scuth Corolino
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strument for the measurement of tran-
sistor parameters in quality control
testing, circuit design, incoming in-
spection, and general troubleshooting.

The Model ET-1 has been designed
specifically for the measurement of
beta, hu, and I... The instrument is
completely self-contained with its own
1 ke. oscillator and mercury cell pow-
er supply. Battery life of the mercury
cell is about 1000 hours. Printed cir-
cuitry has been used throughout, in-
creasing the portability and ease of
maintenance. The instrument measr
ures 514" wide, 5%” deep, and 10"
high. Full details are available on re-
quest to the manufacturer.

TRIODE-TETRODE FOR TV
The Tube Division of Radio Cor-
poration of America, Harrison, N. J.,
has developed a new 9-pin miniature
tube containing a medium-mu triode
and a sharp cut-off tetrode designed
especially for applications in black-
and-white and color TV receivers.
The 6CQ8 is especially useful as a
combined oscillator and mixer tube in
tuners of TV receivers which utilize
an intermediate frequency on the or-
der of 40 mec. The triode unit of the
tube is not only useful as a v.h.f. os-
cillator but also as an r.f. amplifier,
phase splitter, sync clipper, and sync
separator. The tetrode unit is also
useful as a sound or video interme-
diate frequency amplifier tube.
The tube has a 450 ma. heater with
a controlled warm-up time to mini-
mize voltage unbalance during start-
ing in TV receivers utilizing the se-
ries heater-string arrangement.

METAL-TO-GLASS TUBE KITS

Colman Tool & Machine Co. of Am-
arillo, Texas, has added four new Kkits
for the conversion from metal picture
tubes to all-glass picture tubes in
older models of TV sets to its line.

Kit No. C-6 fits Wells-Gardner, Air-
line, Truetone, Firestone, Coronado,

and Arlington sets. The No. C-7 will
handle Arvin and Silvertone models
while the No. C-8 is designed to be
used with RCA 27" receivers. The No.
C-9 is designed to be used with Cros-
ley models.

FERRITE CORE CHOKES

National Company, 61 Sherman St..
Malden 48, Mass., has added a com-
plete set of high “@” ferrite core
choke coils to its “Blue Chip” line of
components.

Available in fourteen inductances
from 150 ghy. to 1 mhy., these com-
pact chokes are intended for use in

RADIO & TV NEWS
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networks and filters at frequencies
from 50-1500 ke¢. and may also be used
as resonant elements in i.f. and r.f.
circuits.

Typical “Q” values are 142 at 240
ke, and 182 at 460 ke. for a 1 mhy.

®
\\

choke. Coil form length is %" with
1% " pigtail leads. The entire unit is
impregnated with fungus-proof var-
nish to provide maximum protection
under tropical heat and humidity con-
ditions.

Specifications, prices, and perform-
ance data on these units are available
from the manufacturer on request.

CODE PRACTICE DISCS

Uncle Sam Recordings, 59 E. Van
Buren St., Chicago 5, Ill,, is now offer-
ing a new Morse Code disc for code
practice and training.

Available as either a 7” 45-rpm or

SAVES TIME . ..

12”7 78-rpm disc, the records feature
slow signals which are transmitted
with time allowance between signals
for the student to duplicate them in
“Didah” language or whatever instru-
ment is being used in the course. Fast
signals are also transmitted to ac-
quaint students with on-the-air ses-
sions.

Code messages are sent at both fast
and slow speed for the student to de-
code. An explanation of the “Didah”
language and how to use it is also in-
cluded on the record in addition to in-
structions on how to transmit Morse
with a flashlight.

TV ALIGNMENT TOOLS

Walsco Electronics Manufacturing
Company of Los Angeles, Calif., is cur-
rently introducing three new ‘Tel-A-
Turn” tools which have been especial-
ly designed to make TV set alignment
faster and more accurate.

The tools automatically count and
indicate the number of turns made to

P o ———
E e ’—c?mﬁ.a II a o

facilitate resetting of slugs, trimmers,
screws, etc., to their original position.
The tools are made of durable plastic
with a clear lucite calibrated sleeve
that records each full and quarter ro-

tation in either direction of the tool.

The newly introduced line includes
an if. aligner, an alignment screw-
driver, and a double-ended hex aligner
for top and bottom slugs. Parts job-
bers are handling the distribution of
these new items.

EQUIPMENT SWITCHING

Anchor Products Co., 2712 W. Mont-

rose Ave., Chicago, Ill., is now offering

a 3-way ‘“‘Selecto-Switch” which has
been designed to permit flexibility in
the switching of various items of elec-
tronic gear.

Suitable for use with TV receivers
and an antenna, several antennas and
a TV receiver, components of a hi-fi
system, u.h.f./v.hf. receivers, TV or
FM gear, or two speakers in a system,
the small Model S-203 is housed in a
hi-impact plastic case which measures
just 3"x13%"x1".

A large, easy-to-grasp indicator ro-

tates the positive-acting three-way
switch. 30—

N OW! Take The “Headache” Out of TV Trouble Shooting BRAND
‘ng Handbook Helps You Accurqg :

TV TROUBL
NUTES

DOES A

WAY WITH | S8
GUESSWORK! |

NEw:

tely 2

s B

!

MAKES YOU MORE VALUABLE!

Now for the first time—a practical procedure for spotting the cause
of trouble in any TV set—FAST! Overcomes the most difficult, most
time consuming TV trouble shooting problems. There’s no guesswork!
Quick, simple tests tell you in which of 5 TV set sections to find the
cause of the trouble. Fool-proof Check Charts help you locate the exact
trouble spot at once, from as many as 700 possibilities. Not a book for
the “tinkerer” or home owner who tries to fix his own TV set—IT'S A
BOOK WRITTEN FOR TV SERVICEMEN TO SAVE TIME AND
MONEY. The hours and aggravation it can save you on a single
servicing job more than pays for this amazing handbook. Helps you
make more money as an expert speedy TV trouble-shooter!

NEEDED BY EVERY TV SERVICEMAN

“Pinpoint TV Troubles in 10 Minutes” is one of the most valuable
“Yools” you can carry on a servicing call. Amazingly practical. Over
300 spiral bound fast reference pages with 50 time-saving Check
C.hart_:s; dozens of important diagrams and tests; explanations of
circuits and designs. Fits easily into tool kit for handy on-the-job
reference. The only book of its kind available. Prepared and guaran-
teed by the famous Coyne Electrical School. Costs nothing to examine
on Coyne’s liberal FREE TRIAL Offer. So get your copy now!

COYNE

April, 1957

(Educational Book Publishing Division)

ELECTRICAL SCHOOL
500 S. Paulina St, Dept. [IEIM Chicago 12, lllinois

LIKE/ B
WG oy
NO“‘“BgH)R“" %

USE IT ON 7 DAYS FREE TRIAL!

You must see this sensational new handbook to believe how
mueh time it can save you—how it makes your days more
productive and your work easier. Send no money. just the
coupon. We'll rush your coby to you on FREE TRIAL.
Try it vourself. Then, after 7 days either send only $3.95
plus postage, or return the book and owe nothing. Take
advantage of this no-risk ofter NOW!

" MAIL COUPON NOW!

Educational Book Publishing Division

COYNE ELECTRICAL SCHOOL, Dept. 47-RT
500 S. Paulina St., Chicago 12, III.

YES! Rush new TV trouble shooting handbook: *Pin-

point TV Troubles in 10 Minutes” for 7 days FREE |
TRIAL per your offer.

CitTs gomesa op vigis oo o 4l ¥ on Lone. vii BtAte  ia s s aignme
O Check here if you are enclosing $3.95. We pay
postage. T-day monev back guarantee.

————————_——-——_—---J
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BUILD THE BEST—
BUILD Alll ED‘S OWN

in aur
Write

knight=kit AMATEUR VALUE
50-WATT CW TRANSMITTER KIT

Model
Y-255

53895

Here's top value for the Amateur—a band-
switching transmitter kit for 80, 40, 20, 15
and 10 meters at a new low price. Conser-
vatively rated at 50 watts—actually oper-
ates at up to 60 watts input on 80 and 40
meters. Oscillator is highly efficient 6AG7,
final is reliable 807 transmitting tube. Pi-
output matches 50-1200 ohms impedances
—permits use with random length anten-
nas—no need for external antenna tuner or
coupler. Controls: Osc. Tuning: Bandswitch;
Final Amplifier Tuning; Antenna Loadinﬁ;
Grid-Plate Meter Switch; Off-On Switch.
Finest quality components—low-loss cer-
amic co?l forms; RF-type coax connector;
copper-finished steel chassis. Effective TVI
suppression. Convenient jacks for crystal
and external VFO on front panel. With step-
bﬂ-swp instructions. Less crystsl and key.
Shpg. wt., 19 lbs.

Model Y-255. Net, F.O.B. Chicago. .. $38%
OTHER knight-Kkit AMATEUR VALUES

o T

SELF-POWERED VFO KIT RF Z-BRIDGE KIT

Y725 $9850

Y-253 55!5

TRANSISTORIZED CODE
PRACTICE KIT

Y.239 5395

100-KC CRYSTAL
CALIBRATOR KIT

Y-256 3]050

SUPPLEMENT
featuring knight=kits

Send for our FREE
Supplement No. 165

. | featuring 45 great
Ef’-’- ¢ | Knight-Kits, including Test

" el Instruments, Hi-Fi, Hobbyist
8 and Amateur Kits. Write
for your copy today.

ORDER FROM
ALLIED RADIO

Dept. 01-D7, 100 N. Western Ave., Chicago 80, IIi.
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ELECTING the first Monday night

of each month for their regular
meetings, a group of. service techni-
cians from the counties of St. Francis,
Jefferson, Washington, Reynolds, and
Iron in Missouri formed the Mineral
Area Television Electronic Service As-
sociation as an affiliate of the National
Alliance of Television & Electronic
Service Associations.

This new Missouri NATESA affiliate
was organized with five members.
They plan to rotate the monthly meet-
ings between the several towns in the
east central Missouri area to make it
convenient for all electronic service
technicians to participate in the asso-
ciation’s activities. Officers elected to
serve for the first year include Ed
Engle of Crystal City, president; Mel-
vin DeClue of Potosi, vice-president;
Harold Ransom of Desloge, secretary;
and Carl Warren of Flat River, treas-
urer.

Missouri electronic technicians who
are interested in this new association
may obtain membership information
from Ed Engle, Engle Radio & TV
Service, 304 Bailey Road, Crystal City,
Missouri.

5

Toledo Dues Increase

At the recent annual election of the
Electronic Technicians Association of
Toledo, Vern LaPlante was re-elected
to the post of chairman of the Execu-
tive Committee for the coming year.
Other officers and committee members
elected include Richard Shirk, vice-
chairman; Quentin-Hannan, secretary;
Lee Kemberling, Lavan Helm, Richard
Missler, Gerald Wallach, and Dean To-
bin, to complete the eight-man execu-
tive board.

The members approved two changes
in the ETAT constitution and by-laws.
The first of these changes makes pro-
vision for two types of membership in
the association—active and/or honor-
ary. The second change was a substan-
tial increase in the Association’s dues
structure to provide the necessary in-
come for a more aggressive program
on behalf of the organization members.

The ETAT executive committee
chairman, Vern LaPlante, has been one
of the service industry’s most active
proponents of a national service asso-
ciation composed of state-wide organ-
izations. During the past year, he at-
tended all important -service-industry
clinics and conferences in all parts of
the country. His philosophy is that
the creation of a strong independent
service industry hinges on the develop-
ment of strong local associations. He
feels that seventy-five per-cent of the
service problems must be resolved at

www.americanradiohistorv.com

the local level, fifteen per-cent at the
state level and ten per-cent at the na-
tional level.

New Pennsylvania Group .

The recently formed Electronic Serv-
ice Dealers Association of Western
Pennsylvania has embarked on a posi-
tive program of self-help since its char-
ter was formally granted early this
year. Headed by Bert A. Bregenzer,
who has long been identified with pro-
grams designed to improve the lot of
independent service businesses, the
new group was recent host to Karl
Heinzman, dynamic president of the
Television Service Association of Mich-
igan. Mr. Heinzman outlined the ex-
tensive program of the Detroit associa-
tion to drive gyps and incompetents
out of the electronic service business
in the auto capital.

The ESDAWP arranged for a per-
manent meeting place in downtown
Pittsburgh for its members. "It is
planned to operate a continuous serv-
ice clinic in the association’s new head-
quarters. Plans are under way to car-
ry an association listing in the yellow
pages of the Pittsburgh phone direc-
tory without individual member iden-
tification. Service calls that come into
the central headquarters will be chan-
neled to the member whose shop is
nearest the place where service is
needed.

1957 Long lIsland Officers

Chris Stratigos, who operates Maple
Radio &€ TV in Rockville Center, Long
Island, was elected president of the
Radio Television Guild of Long Island
at their recent annual election. He suc-
ceeds Murray Barlowe, during whose
two-year tenure in the president’s spot
the Guild accomplished many outstand-
ing achievements.

Officers elected with Mr. Stratigos
to guide the Guild in the year ahead
include Ralph Milne of Mid-Island Ra-
dio & TV, Rockville Center, vice-pres-
ident; Bob Barasch of Bell Television,
Lindenhurst, recording secretary; Jack
Wheaton of M & W Radio, East Willis-
ton, corresponding secretary; Bob Lar-
sen of Windsor TV, Laurelton, treas-
urer; and Tim Barasch of Ace TV, St.
Albans, sergeant-at-arms.

Named as trustees for the associa-
tion were Bob Henderson of I-R TV,
Baldwin; Henry Warwick of Henry’s
Radio TV, Hicksville; Earl Horton of
Best Electronic & Marine Supply,
Hempstead; Fred Strickland of Fred
Strickland’s Radio, Huntington; Jim
Holmes of Hempstead and Mike , Toto
of Roslyn.

In his first message as the organiza-

RADIO & TV NEWS
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1 NATIONAL "HORIZON"
1 10 WATT HI-FI AMPLIFIER

1 ©9 TUBES 12 VOLT 6 VOLT coNcorp sPeciAL

$3 495

CONCORD'S

MONEY SAVING s 50
PRICE 44

Sold Everywhere for $79.95

Built in preamplifier. Five position input se-
lector-record equalizer switch.,

Output better than 10 watts with harmonic
distortion less than 5%, neak Power 25 w.
Control function foud Jvol 5
treble, bass.

Output impedance: 8 and 16 chm

General Motors Finest Radio

1 ® |deal for Cars, Boats, Trucks, Tractors, Farms,
Summer Camps ® Push-Pull 6V6 Output! ® 9 Tube
I Gircuit o Extended Range 6” x 9” PM_Speaker
i ® Covers Full tB tl:ast Range I. Volume, Tone ang
Sensitivity Controls e Signal Seeker Tuning an F
® Manual Tuning TOO! Ug: I%o\'{:‘ljtrdOpc‘a/roalt.i&tl
Stock No. DEL 9-612 RN47. Drop. Price $3.95 extra
I----------------------------------

I New 1957 COLLARO RC 456 4 Speed Record Changer |  SONOTONE

] DUAL-SAPPHIRE

Hum and noise level: better than 70 DB below

! TURNOVER CARTRIDGES full output,
E!EESJ“EH&HEﬂﬂcﬂi‘,\"“i?ﬁg, 1 Ceramic Elemenf ::slttya:mg#nu eliminates distortion found in

quality 4 speed changer, Loaded with fine

features the RC 456 will add much to

your present or contemplated Hi-Fi

system,

o Four speeds, 1624, 331/, 45, 78 Rpm.

¢ Rugged rumbie-free 4 pole motor
Weighted, balanced turntable

I Switches off automaticall rejects in- .
§ . fintancodly. Hrom Yo el Concord’s Price

Push-pull 6V6 output—Tube lineup: 12AX7,
2—6V6's, 5Y3GT.

Stock No. NTL-H—RN 47.
Size: 4” H x 14%2” W x 12%” D,
Stock #f NTL-H-RN47
LR R R N F B B F N B

Lots of 3 .

|$275 '_

e Full Manual or Automatic operation. Lol
. Intermnxel all size records. 9 I Reg. $9.50 = DIAMOND NEEDLES
: gixe 12~ ‘::I 1312, Req\nre't S1p" 5 Fach ogi'sl’tﬂ' I
1 above and 2%@” clearance below. 1 3 sp.e‘ds. I for any GE ""Triple Play’’ cartridges
Stock No. RC-456-RN4 331, 45,
:;cel:;:ies'm"gle‘.b.o.v.. ........... $3.2s8 less carfrldge I N':.mnduly-pﬁo:f %ernon'ua::éznl I SDtIkAﬂoo'éE&ss_Aopng:;‘E $II 65
{141 s y .
Wosbase ot 1o ht RE-456 in Mahog- with plug in shell I ::t'feu::ﬁ;m:":'de:: tesponse || (Reg. List $31.00 Net $18.23) EACH
........ w ", "
aoy or Blond. L i (suie Gaof  $31.95 with fip-over I fimbia 360, Webcor, Crescent g DUAL-DIAMOND
Mounting board for RC-456, cartridge changers. Replaces many others. Stk. No. GE-13-DDRN47
unpainted .........c.. 0000000 $1.98 I Stock No. AG-ZT LLYS . ). ..
Stock No. RC-456-MB-RN4, Wt. 8 ozs....Net 52.95 ea. || (Reg. List $50.00 Net $29.37) EACH

’ aumous British Imported for any GE ''Single Play'’ cartridges
cosNAc‘?El;anohuggsguv iR F'B'.f.'_.°‘l":':’9° Lo DaaND ngs

Stk. No. GE-LP-DRN47
Finest Quality 4-Tube Personal Portable (Reg. List $27.50 Net $16.17) EACH
Radio Fully Warranteed!!

]

]

1 78 piamono
Imported to save you money, Concord bought :

]

Stk. No. GE-78-DRN47

|
|
|
|
load and savings along to you. I M Lints
:)::;l:ache‘:a ﬂr:sqslﬁlltayvfe:tu:os :ndoyou'll el s for all GE **Clip-in Type cartridges
hurry to buy several. | $ LP DIAMOND Io 35
@ Full 4 Tube Super.Het Circvit (I—IR5, 1—IT4, I elch Stk. No. GE.A.LP.DRN47 ®
|—1US, |—3S4) Sold Nationally for $21.95 Regular Price $8.50 | Reg. Net $15.68 EACH
e Exlallg;'o;gﬂ“ c“;';ﬂo:;j?z Ke—1640 Ke. LSONcorD'S, B Has quai precious metal stvlil I 78 D)AMOND
° “Hi-lmnac’t" Plastic Case for Added Safety. CLOSEOUT PRI 1 ;.’.'.“13’,’,.4."..:3«2'8“3':3.; Stk. No. GE-A-78-DRN47
® Uses Long Life Batteries for Economy in Opera- s 9 w hlgh“:znlhrley. phonoqraophl— l
o ::?Fncﬂnu e I3 eus 1 12"ooo cycles—Complete with [|  for all *'Sonotone’’ 9980 & 2T cartridges
. nY'Inur choliee of Colors at No Added Cost—Ebony, banene- 1 ‘::;fd tf.'r'r'-?fér ':\:e‘é::'r?&mb":“: DIAMOND SAPPHIRE $I2 50
'y . N e used is item on a chec
. o::omeeewanssis Easily Removed. :vefe'.'éﬁ'é‘;'s'}."d:"ﬁ.u | = db:“.':":u ol c’o‘:"&“"" we I Stk. No. SON-DSRN47 °
o Highly Sensitive Bar Ty"ne Antﬁnna. : bt ,,:,cu,,,u, low price for (Reg. List $30.00 Net $18.00) EACH
® Personal Size: 63" x 4 1y Stock No. 5 Star-RN-47 1 the Singly—$1.98
Weight with Baﬂarles Only 1.7 Lb. Shipping W4t. 2 Ibs. Stock No. EV-FPC-RR4T ] For use in any "'Shure’' single or turnover
------------------------I----------l cartridge that uses a Small knurled nut to
CONCORD CAMERA DIVISION 1 sModel A7M-5 I hold the stylus in place.
im. to Mod, AX LP DIAMOND
FAMOUS GERMAN IMPORT | i $9 95
Stk. No. SH-LP-DRN47 .
1 (Reg. List $25.00 Net $15.00) EACH
II-OCA II STEREO $ I 1 78 DIAMOND
F3.5 ctd matched lenses. 1 Stk. No. SH-78-DRN47
oA (R A List $99.50 1 |
N g E "
Stock No, 1 Exceptionally tight. 9 l S?r“use ',"-;’" “’Ronette and Collaro Stu-
ONLY we'uqh two-needie 10" cartridges
NEW BOLSEY B-2 KIT $ 95 1 5:-53-':: 3‘.’«';."'1'.? I LP DIAMOND 9 95
F2.8, Case & Flash. Sells Reg. $66.50. 37 ] L) tRaint 1 Stk. No. RON-LP-DRN47 .
S LS (L LA LWL 6 Cartriage fits ‘most tone. arms (Reg. List $25.00 Net $15.00)
of leading manufacturers of EACH
WE BUY, SELL, TRADE CAMERAS e PROJECTORS e ENLARGERS I record changers and players, I 78 DIAMOND
[ |

Write for our prices before you buy or sell Stock No. 85 KCHASa AN L 2s o Stk N° RON-78-DRN47
I----------------------------------

IMPORTED BINOCULARS NEW 1957 4 New 1957 Model Crosley Transistor
|2 Coated Surfaces 40% to 50% 15" COAXIAL $I995 I BOOK RADIO PRICE SLASHED!

oBenume Embossed Top-Grain Leather

All Binoculars Have Deluxe Leather Carrying Case! OFF REG. ing
Prisms_Held Rigid with Steel Straps PRICES SPEAKER I . Complete with 23 Karat Gold Embossing
6x30 FIELD OF VISION—420 FT, at 1000 YARDS— o Don’t Lose the Beauty of Low or Inscribing the Owner's Name on

Fig. B. Perfect ALL A OUND bmoculars Feature Response ove Regularly

coated lenses, i m weight atioy bodies. _Center Our Price is Less Than You Would o Uses 2 transistors with

focus.’ Shipping iBs. 50° * Bay fora maiter, Thieriatty Mo iy multi-purpose tubes . $59.95
ock No. BL-RN- 41 ............... 1 1 One Piece Molded Cone l s Modern printed circuit for top efficiency

sns FIELD OF VISIGN_ 367 FT. at 1000 YARDS— « Tunes standard broadcast range

Buiit-1n Cross Over Network

Massive Alnico No. 5 Magnet
Weighs Aimost 1 Lb.

Modern Design in the 157 Woofer

4” Tweeter Delivers Brilliant Mlghl
Handles 25 watts with Ease
Frequency Response 30 m 16,000

Fig. D. Here's the right glasses for use at RACE
TRACK, for ALL SPORT USE, and at_the OPERA or
THEATRE. lndwndull Focusing. Ship- s‘s 69
ping Wgt, 2 Ibs. Stock No, B2-RN.47.
7x3S FIELD OF VISION—300 FT. at 1000 YARDS—
WIDE ANGLE FIELD OF VISION—499 FT, at 1000
YARDS—F Use these binoculars for HUNTING,
BIRD STUDV. SPORTS, The wide angie glasses are
wonderful for horse racing. Center Foculmg
smppmg Wot. 3 ibs. Specify Type, szo 90

X3 L ieiiieieeeaaaaaa

Stock No. B3-RN-47.

Wide An, E ...................... 29 40
7x50 FI LD OF VISION—372 FT. at 1000 YARDS—
Fig. most wanted binocular, will give good
lervuce in SPORTS VIEWING, HUNTING, 8UTDOOR
USE. Shipping Wgt. 334 Ibs. Specify sz

;{pek NCent;: :?‘CUI ................ 4 90

oc o. 47.

Individual Focus . ................. 321 45
8x25 FIELD OF VISION—315 FT. at 1000 YARDS—

Fig An ideai qran for GAME SPOTTING, EIRD
WATCHING SPO Shipping w;« 1" 9
31/ Ibs. Speclfy Type Center Focus. s 5
Stock No. BS- N-4 s15 25
Individual Focus . .................

16)(50 FI!LD DF VISION—183 FT. at 1000 YARDS—

Fig, high power binocular for LONG DISTANCE
VIEW NG, as PLANE SPOTTING, MARINE USE
ZO‘UNTA:N VIEWING. CENTER FOCUS. 331 30

hip. Wat. 31/ Ibs-—Stock No. BG-RN-47
L ® Add 10% Fed Tax to above prices ADDRESS ..

4 I HERE'S BRILLIANT SOUND. PLUS
BEAUTY IN YOUR CROSLEY TRANSIS-

TOR BOOK RADIO!
Stock # BUK-RAD-RN47

1
: cGONCORD'S  $23.95 (o

Von Coil Impedance 8 OH!

skocl{, No, CXS-15A-RN47. Shpg wt. Batteries for above

1—05 V. $1.7%; 1-4 V, Mercury $1.68

CONCORD RADIO CORFP. . 45 WARREN ST., N. Y. 7

DEPT. RN-47
RUSH THE FOLLOWING [TEMS: 3

4—FREE CATALOG
OITAMENCLOSING §.......ccoeviiiiniiiiiiiniieanenans,
] SEND C.0.D. | ENCLOSE 20% DEPOSIT
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REDMOND BLOWER

110V. 60 cyc, .3 Amp. 1600 Rpm. 33, " Blower
wheel—Outlet 27 Dlamcter. Sulnble $', 9
for cooling Transm. tubes, etc.. ..

0-100 div, Black face front Grad. 1-10. Actually
counts 1000 div. or 10 turns. Contains mounting
hardware and full Instructions.
ductors, helipots, or any other
with 34~ shaft. ... ..........000

G. E. RELAY CONTROL

(Ideal for Model Controls, Etec.)
Contains a sigma midget 8,000 ohm, relay (trips
at less than 2 MA), high hoke, bie
;(r,p, neon pllot lnd

many uu!ul parts.
s worth much more

ror $9.25

2 for $15.00
SMALL BLOWER—Operates on 12 V. to sz 95
24 V.DCur 24 V. t0 36 V. AC........

SMALL PIONEER DYNAMOTORS
Ideal for Amateur or Commercial Service 5.5 '.o 6
voit DC_input—output 400 volu at 175 MA col
or 273 MA intermittent omes complete wlth
A & B filters. RF hash ﬂlur & internal 314 95
cooling fan. ....c.eocoeennvevnn each

DYNAMOTOR STARTING RELAY
12V DC coil. Solenoid type fully encloud wul
easily handle 50 amps. Contacts nn s1 5
winding isolated from ground......

z for $3.00
MARION 2Y2" METER

Basic 0-1 mi]l has dual scale. 0-100 ma and 0-300

VDC. Complete with 300 Volt Meur sa 95
MultiPHer . ...cccouounnnanocnsns

", $1.10 ...

RELAYS

low price o'

REVODEX MICROMETER DIAL
1 Diameter dial, Satin Chrome plated. Grad.
Sealed Claire SPST. Norm. closed 3000 ohm 95

€oil 2 M&. . ..ot naceniicororann c
Claire Telephone Type 11,300 ohm coil sa 95
DPDT cont, 10 amp 125V, Sens. 4MA . ea.

Cutier Hammer Contactor—110V 60 cy. 4 ss 95
pole s.t. Norm. open 25 amp contacts.ea. [}

Hermetically Seated Relay Coil 110V AC $1 85
80 cy SPDT Contacts 5 Amps....... ea.

12 Volt DPDT DC Relay. .. $1.35

Cramer Time Delay Relay, 220V 60 cy.
45 sec. adj. 2 pole DT. ' ......... eyl ss 95
G.E. Plug in Relay S prong 2000 ohm
coil 4 mil. SPDT s1 15
Telephone type relay 12 V. DC 10 ma.
triple pole single throw. Nwmllly open. 31 25

SIGMA.SF Relly. 18,000 ohm cml SPDT adjust.
able 500 M

sensitivity

3.98

i'-lilliI-iﬂiltll.lill.llill.‘.ili]i

NEW

1 MFD 3000 VDC 1.85
4 MFD 3000 VDC S5.95
4 MFD 4000VDC 14.95
6 MFD 4000VDC 16.95
1 MFD 6000 VDC 6.4S
S MFD 7300 VDC 1.49

2 MFD 10,000
VDC 39.9S

. 1 MFD 15.000
.10 VvDC 29.50

1 MFD 25.000
VDC 49.50

S MFD 330 AC

(1000 DC) .95
20 MFD 330 AC 2.50

0 AC
(2000 Do)

apa
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2000 VDC

D 2500 VDC 2.3%

NEW PANEL METERS

G.E.. WESTINGHOUSE, W.E., SIMPSON, etc.
112" 0-50 Mil

RF with ext

Thermocouple 3.9%
0-300 Volts DC
SO- % -30 Amps

o-lso anh DC
PRy
(dual range).

EIMAC VACUUM CONDENSERS

SO MMF 32KV ctvcscocnssssssssssons 9.50
2% MMF-32KV . .0.ceotensinrorronens 8.50
12 MMF-32KV oo cocoonrosnsons veees. 7.50
CHOKE—FULLY CASED

10 HENRY 80 Mil (un:hieldcd) ........... 90¢
8 HENRY 200 sx ss
10 HENRY 3is Ml 0
3 HENRY 630 M-

HENRY 430 Mil.

Eeeu{ w' Save ?ma@

Meter M
1o tolernnc

RE MPA Mey Reaisior 35 Waits'
uunmsmn ¢IrC. BREAKER

fer—1

. VDC MICAS.
1 MFD 0fl Condenser 400 VDC

Thordarson anment 'l‘rnnur pri 115V
cy Segorx:lary 214V. 10 amps. 7500V Inuul -

mps
Recelvinz element fits standard W.E. or Conn.
telephone handsets . .....cco000000u0sens

FIL TRANSF. Pli 110V. 60 cy. See. 6.3V @
JOBAMDS « o iicnvnronoroonoacasonsons $1.6%

All merchandise sold on a 10 day money back guarantee basis

.'-.'l‘.llll-i'llll'l'.-'l"..'—...'I.II.-I..II“.

Min. Order $3.00—23% with Order—F.0.B. New York

“PEAK

lELECTRONICS COMPANY |
|uw. Broadway, New York 7, N. Y., W0-2-5439 |

——— e ol

tion’s president, Mr. Stratigos said:
“How many of us can look upon 1956
and say ‘This was a good year for me?’
To those of us who can reminisce with
pleasure, I say hang onto what you
have with both hands and take a good-
sized bite for added security.

“Those of you who look upon this
past year sourly—or not at all—gather
round and peer through my gloom-
ridden glasses at the possible future.
Look closely at the endless ranks of
drug-store tube testers calmly eating
what might have been your profits.
You were asleep in 1956. Wipe the
lenses and 1ook once more. See those
vast stores of tubes continuously mov-
ing through the discount houses with a
mere dribble here and there reaching
customers through your shop. Have a
good sleep last year? Don’t put those
glasses down! Take another peek.
That's it. Now, see all those dots on
that map? FEach one represents a
manufacturer’s service center quietly
and efficiently set up to service your
customers and take care of their every
electronic need. Are you ready to come
out of hibernation yet?

“You can throw away the glasses you
looked through, for they showed the
possible future. But, beware—for if
you sleep through 1957, this future
will be real. As individuals you can do
nothing—as a group a great deal.”

Chicago Licensing Conflict

The sharp difference of opinion
among service dealers on the subject
of municipal and state licensing was
clearly reflected in a recent clash be-
tween two Chicago service associations
over the subject. The men involved
were Frank Moch, acting in the capac-
ity of chairman of the board of TESA-
Chicagoland, and Howard Wolfson,
chairman of the executive committee
of the Associated Radio & Television
Servicemen of Chicago.

Last year, Mr. Wolfson outlined in a
letter the reasons for his belief that
licensing would hurt, rather than help,
small service dealers like him. Mr.
Wolfson operates a one-man service
business in the Chicago Loop district.
As a result of this letter, Frank Moch,
representing an organization of larger
service shops, questioned Mr. Wolfson’s
status as a TV service dealer and pro-
posed a debate:

“We believe the best way to resolve
this issue would be for you to meet,
in debate, a member of this association
of professional service people at an
open meeting of the service people in
this area and the general public. We
shall await your response to this chal-
lenge.”

Mr. Wolfson, promptly accepting the
challenge, replied: “Being a member
of the Associated Radio & Television
Servicemen, it is their desire, I am
told, to handle the details under which
this debate will be held. Accordingly,
a Committee has been appointed which
will be in touch with you, to arrange
the details.

“Debating is in the finest of Ameri-
can traditions, and whatever arrange-
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T rounoen- MYSTERY PACKAGE

RILLING

1y Anather ?l‘llnlsl
wis of ERAND

W asabkls Gev
o oot "
for Mams, #ic.

Send Enough

NOTE “eeuee
Coner Walting Coith.
£XCELIS ACFUNDED

Worth $35.00
OUR PRICE

95

SATISFACTION GUARANTEED

BUTTERFLY
CONDENSERS

YOUR CHOICE

$ 495

These units make
the finest tuners
for Ultrac<high
frequency trans-
mitters, receivers,
frequency meters,
and oscillators.

RELAYS

3VDC 11-0HMS D.P.D.T.
3A. CONTACTS $1.29

TYPE A 4%4" Dia.
TYPE A~ 104 330 MCo
Antanno Type

TYPE B 434" Dia.
TYPE B35 603 C

TYPE 0~ 200.1000 MC.
Clip for Xrol Dot

TeeeC - no IW G
Ui 380

OIL CONDENSER

$]65

SVDC 24.0HMS D.P.S.T, 2, 2¥o. 3000
8A. CONTACTS. $1.95 on s il

iny Brackets.
T10VAC 15A. CON. 11 M, 3000 voc

TACTS S.P.S.T. $1.75

TELEPHONE TYPE 7500-
OHMS S.P.D.T.
CONTACTS .

ew, ~ removed fro
equip. VRV VALS le,r

GE Pyranol Oil
CONDENSER

ATE 2 oE,

VAC. &6
Removed lvom
equip. NE!
RCA Output
Transformer
P.P, 6LE'S 25
WATTS

Systems.

— Pri. S000 ohms
ALL-PURPOSE FIL, “‘PH SIC.
TRANSFORMER

$l 95 22 %00 onmi
Sidetone 18 to
PRL 117 v. 18,000 cy. flat.

B3 cye, sec.

A Hi Galn Dynamic Mike Kit
c

100 ASSORTED

CRYSTALS
FT1.243 FT-241A FT-171B
Type Holders FREQ.
’AANGE 2015 KC to 38.1

$50.00

\-Ialuc $795

HOTTEST BUY IN
THE U.S.A.

SWING CHOKE

2H-7H 550_MA,
Thordarson T48

AUDIO CHOKE

GOH-1MA. 4 500 shms. /7=~
15,000 ternsefédwire. [

Stay: ]tx.'X%'X% 1

1deai fot radis contrsl,

planes, baats, ete, 95‘
ALLIGATOR CLIP
-rein! !vn with

lu Iugr lnnz'.zst

test clip. TL-13

TERMS: Cash with order or 239,
DOWN—BALANCE €.0.D
ALL PRICES NET F.0.8. DETROIT
MINIMUM ORDER $2.00

TYler 8-9400

HERS nAIlIIIEﬂ.

e
110V, AC POWER SUPPLY
FOR 274N RECEIVERS

Just pluz it into the rear of your

274-N RECEIVER . . . any model.
Complete kit and black metal
case, with ALL parts and dia-
grams. Simple and easy to build
in a jiffy. Delivers 24 volts plus B voltage. No
wiring changes to be made. Designed especially
for the 274-N receiver. Only $8.95.

Filament trans. for 274N receivers. Pri. 110V,
60 cy. AC. Sec. 24V @ GA An excesl;egtsbuy

SPLINED TUNING KNOB
FOR 274N RECEIVERS

An exclusive O-R_item manu.
factured for us. Fits BC-4353,
BC-454 and other 274N re-
ceivers. This is a really hard.
to-obtain item. Only..89c ea.

OFFENBACH-REIMUS
1564 Markei Street, San Francisco, Calif.
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ments are jointly made will, of course,
be agreeable to me.”

The ARTS Committee recommended
that the debate be held before and
judged by a panel of men of knowledge
and affairs. Mr. Moch refused to ac-
cept this recommendation by stating:
“In the first place, the cost of unbiased
persons of this caliber would be pro-
hibitive and the money could be spent
to far better advantage in this issue.
In the second place, we obviously never
intended the debate to be simply a test
of rhetorical prowess, forensics or
jurisprudence.”

In reply, the ARTS Committee of-
fered to pay the cost involved in pro-
viding a panel of competent judges if
TESA-Chicagoland would pay the rent
for the hall in which the debate was
held. Mr. Moch countered that they
should drop the matter, that TESA-
Chicagoland would stick to its own
meeting on the subject of licensing.
and that Mr. Wolfson would be per-
mitted to attend it and express his
views if he wished.

Arizona Salutes Service

On March 4, Governor McFarland of
Arizona proclaimed Arizona TV Serv-
icemen’s Week. For the city of Phoe-
nix, Mayor Williams issued a similar
proclamation. To publicize this week,
BEST (Better Electronic Service Tech-
nicians), with headquarters in Phoenix,
arranged for giant window displays at
the Arizona Public Service Co., the
local light and power utility, and also
in the windows of a number of banks.

Seminars held during the week cov-
ered such business and other non-tech-
nical subjects as financing, shop and
job organization, customer relations,
salesmanship, and effective lighting and
display. Festivities were capped by a
televised dinner at which both the gov-
ernor and mayor spoke.

Columbus Officers

Associated Radio-TV Service Deal-
ers of Columbus, Ohio, is being headed
up by Jack Voigt as president for 1957.
Other officers for the year include Paul
Herman, vice-president; Leo Loudner,
treasurer; and Don Sisk, secretary.

In its campaign against manufactur-
ers who are also competitors for serv-
ice business, ARTSD, aside from at-
tacking the set makers involved, is
also trying a somewhat different tack.
It is calling attention to manufacturers
selling replacement parts in its area
who have taken definite stands against
factory service.

Chicago Publication

Associated Radio & Television Serv-
icemen of Illinois joins the ranks of
service organizations who put out offi-
cial publications of their own. Vol 1,
No. 1, of “Common Sense,” their mim-
eographed monthly, has been distrib-
uted. The first issue deals with the
general approach of ARTS and with
subjects that are scheduled for discus-
sion in future issues. They include
licensing, back-door selling, bait adver-
tising and captive service. 30—
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SAMS BOOKS

keep you ahead in

ELECTRONICS

SAMS books cover every phase of Electronics for
the service technician, engineer, student or experi-
menter. Listed below are a few of the many
valuable SAMS books available at electronic
parts distributors and leading book stores.

the only book of its kind available!

trol is included

5% x8

only$995

AUTO RADIO
REMOVAL .......... '2%

Transistor Circuit Handbook., This author-
itative book completely covers all phases
of transistor circuits, types, construction,
characteristics, applications, techniques
for wiring and testing. 430 pages, 6 x 9”;
illustrated . ..................... $4.95

Metallic Rectifiers. Covers theory, principles
and applications of copper-oxide, magne-
sium-copper sulfide, selenium and new sili-
con type rectifiers. Includes interesting
circuits, applications, terminology, etc.
Authoritative complete. 286 pages; 5 x
814”7 illustrated.................. $3.00

Color TV Training Manual. Prepares the
Technician for Color TV service work.
Covers principles of the Color TV system;
Color receiver circuits; installation and
servicing sets. Includes color blocks out-
lining the use of color test equipment. 260
pages; 84 x 11”7; 300 illustrations. $6.95

Hi-Fi Handbook. Invaluable data on Hi-Fi
design, selection and installation, including
fidelity, sound theory and distortion; loud-
speakers; baffles and enclosures; amplifiers,
preamps and controls, program source
equipment; systems design, selection and
installation. 240 pages; 5% x 814";
illustrated. ... ................... $3.00

Servicing TV Sweep Systems. Describes the
operation, circuit function and circuit var-
iations of vertical and horizontal sweep
systems common to most TV receivers.

ells how to analyze circuits; trouble-
shoots for you. 212 pages; 515 x 814”;
illuatrated. .. .............. ... $2.75

IE]
| .
|
| o
|
| o

D Electronic Metal Locators. Explains opera-
tion, describes basic types available, shows
how to construct home-built units, de-
scribes applications. Coverainteresting uses
in industry as well as applications in pros-
pecting and mine location. Complete and

| authoritative. 124

I illustrated....................... $

... .HOWARD W. SAMS & CO., INC........... 0

Order from your Parts Jobber today, or -

mail to Howard W, Sams & Co., Inc., Dept. 1-D7
2201 East 46th St., Indianapolis 5, Indiana,

Send books checked above. My (check) (money order)

for$............ is enclosed.

{outside U.S.A. priced slightly higher)

ke /| _“AUTO RADIO REMOVAL”

This time-saving new book gives you step-by-step instrue-
tions for the easy removal of radio, power supply and
speaker units from all 1955 standard and sports model
automobiles. The following information is provided for
each car covered: tools required for removal; phantom
view of dash panel with radio in place (quickly locates
chassis mounting nuts, bolts, cables, antenna and speaker
leads); photo showing actual removal of radio. Rear-deck
speaker data is given for each model; shows if cutout is
provided, speaker size required, and whether speaker con-

USE THIS ORDER FORM

or must be added. Includes brief summary

of preliminary servicing procedures which should be per-
formed to determine whether radio removal is required

to effect repair. An invaluable book. 104 pages; 5295
";illustrated. Order today, postpaid only

D Key Checkpoints in TV Receivers. Prepared
by the Howard W. Sams engineering staff.
Provides many applications for general
TV service work, including time-saving
information on how to make quick tests
at key gointa to determine where trouble
lies, and how to check overall performance
of the receiver after repair, to insure
against callbacks. 182 pages; 51 x 814”;
ilfustrated ....................... $2.00

] Yope Recorders—How They Work. Explains
recording theory, tape characteristics,
motorboard mechanisms, drive motors,
amplifiers, magnetic heads, volume indi-
cators, equalization circuits—covers
everything you want to know about
recorders. 176 pages; 514 x 814”. $2.75

D Servicing AGC Systems. Describes the oper-
ation and circuit variations of the various
types of AGC systems and explains the
servicing techniques that can be applied.
Illustrated by actual case histories and
photographs of symptoms. 132 pages; 5 14
x 8%4”; illustrated $1.75

D Servicing & Calibrating Test Equipment. I
Shows you how to keep your test instru-
ments In reliable working order, how to
determine proper operation and avoid
erroneous indications. Explains calibration
procedures; gives method for performance
record-keeping; shows simple ways to
check instrument accuracy; describes
proper maintenance and servicing of in-
struments. 192 pages, 5% x 814", . $2.75

There is an authoritative
Sams book on virtually any
Electronic subject in which
you're interested. Check be-
fow for FREE Book List describ-
ing all Sams books.

[] Send Book List

I“ XX}
Look
for ;
SAMS BOOKS
on
............... the “"Book Tree"”
at your

Parts Distributor
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WHERE THE
PRICE IS
ALWAYS RIGHT

AIREX

HI-FIDELITY
1"‘s’h»snm:ﬂuﬁif

RECORD CHANGER BARGAIN

LATEST WEBSTER AUTOMATIC CHANGER: Inter-
mixes 10"—12" records. Automatic shut-off.
GERPXO050A dual sapphire reluctance cart. Heavy
duty 4. pole motor. With line cord $29 95
and plugs. . v v uv n v e oran . 0 . L]

Base for ‘above—$§3.95; Automatic 45 spindle

NATIONALLY FAMOUS
CASED RELUCTANCE
CARTRIDGE TYPE RPX

.0(‘)13

NATIONALLY FAMOUS
RELUCTANCE CART TYPE
0SOA. Triple play sap-

Triple pla, phire needles for all rec

24
mill sapphire & ,001 mill

gltull:&nd.ugll_z-m Stylus. :::; \frlémn atylus, stylus
6-§ zrnpy:m.... 311195 6-8 grams..... 36'95

NEW TECH-MASTER 60 WATT
AMPLIFIER—PRE-AMPLIFIER KIT

Only unit of its kind on the market. Full 80 watts
output, 120 watt peak. Frequency 20-20,000 cycles
+ .1db at 80 watts. Intermodulation distortion less
than 1% at 60 watts and less than 4% at listen-
lr{,z level. Output 4, 8, 16 OHMS, RIAA, AES, NAB,
LP & 78 Input for auxiliary,
tuner, TV & tape. Tape output from buiit-in cathode
follower jark, Uses direct interstage coupling, special
ultra linear output transformer, variable cart load
con! Uses 12AX7, 12AU7, 8ANS8. S5U4GB. & 2—
6550. Bags & treble control. Separate seienlum for

bias supply. Full easy instructions,
Size 1014” D x 14" x 3%" H....... s19'95
COVER FOR ABOVE. ... .. oreeransnssnanns $7.50

% Grommes Hi-Fi Amplifier Kits

10 Watts. 18 watts peak, Resp. 20-
* 20,000 cps 1 db. Preamp., 4 in-

=" step by step instruction manual. all
il resistors, condensers. tubes, wire &
solder. Easy to make, 2—12AX7, 2—-6V6, & sza 95
5Y3. Bass & Treble boost. Limited quantity. ]

New 20 watt Grommes amplifier
ts peak.

solder «:sccevenann

FM-AM TUNER KIT

Easy to assemble. Pruhnlonf:

quality ;er(ormlm:e. 0
tuned IF stages, Foster-Seeley
discriminator, = _sutomatic  fre-

quency control & defeat. 7 tubes
Distortion less than 19%. Hum level
8 DB qujetin

plus rectifier.
70DB. Sensitivity 6 microvolts for

on FM & 20 microvolts on AM. FM selectivity 200K
band width 8 DB down; AM S8KC band width 5 DB
down. 514” high x 914" wide x 87 deep. szs 95
Complete with step-by-step instructions... "

FM TUNER ONLY—$23.95 ® COVER—$3.95
These units are ideal in combination with any of the
Hi-Fi Amplifier kits listed above.

MULLARD HI-FIDELITY TUBES

Type Replaces Price | Type ﬁtxlacen Price

EL34 6CA7 $4.38 | ECC82 12AU7 $2.20

EL37 6L6; Sa81; ECCB3 12AX $2.50
KT66 $3.50 | EF86 Z729;

EL24 6BQS $2.40 6267 $2.75

ECC81 12AT7 $2.60 | GZ32 s5v4; SU4 $2.95

Nationally Known Utah Speakers
12" 1al built.-in network as-
sures a frequency response from 3% to 17,3500 cps,
12 watt cap, 8 OHMS 9
impedance. Reg. $824.85......ccc00ee.n 0
15" woofer—response 30 to 8.000 cycles, 21.5 oz.
magnet, 25 watt capacity. 114" voice coil, 819 95
8 OHMS impedance. ReR. $34.95....... &
5" super tweeter—response 3000 to 19,300 cps, 25
watt capacity, 34" voice coil, 8 OHMS im- s" 95
pedance, with built-in crossover network. ... Q

FAMOUS NORELCO SPEAKER

Mode] B762M—12" twin cone coaxial type, full res-
onance speaker. Frequency range 35 to 18,000 with-
out baffle. Flux density 11,000 GAUSS. 30 watt
capacity. Im ance OHMS., One Of the finest
quality speakers on the market today. 3

Reg., list 899.50. ... .00 v ourvaeaass Q

Complete TV Set—Designed & Engineered by
Tech-Master with Sylvania Aluminized ,1,'ube

« Designed for fringe area operation 21

e 8 microvoit sensitivity « Automatic ]36 95

gaip contro! e« Auto-transformer high .

voltndne system. o 3 stage stagger- 24"

tuned IF o Heavy duty power trans- 4

former « 2 stage video amplifier sweel s] 47 95
.

circuit « ng(h gain Standard Coil tun-
er e 7 V " high voltage output 27"
-lAtuto&:'t'lc briglsneub col;(tl'&l 'Afoim.

e moun! .bra . Aln:

3 l;eaker and“lm;‘b's. cke 0 sl 77-95
Standard Coil Cascode TV Tuner
Replacement for any type TV set. 41 MC. ss 95

.

IF. Shaft len; R IR Sy
Knobs to mltgl"‘nisge.. in lots of 3, $8.95 ea.

Building Your Owr. Hi-Fi System? SEND US YOUR
LIST OF COMPONENTS. We will give you a PACK-
AGE QUOTATION ON THEM.

Al merchandise is brand new, factory fresh & guaran-
teed. Mail & phone orders filled on receipt of certified
Check or_ MO of 20% of items as a deposit. Balance
€.0.D., F.0.B, factory N, Prices & specifications
subject to chan%e without notice. Hi-Fi Yearbook—
$1.95 rRefundable with purchase from yearbook).

AIREX. RADIO CORP.

L64 Cortlandt St. N.Y. 7, N.Y. CO 7-2137
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The Functional Work Bench
(Continued from page 51)

power on the two outlet strips. This
makes it possible to turn off the over-
head light when conditions call for it,
as when looking for arcing or check-
ing for the presence of a dim raster.

Three shallow drawers provide ade-
quate space for tools and the more
commonly-used small parts and hard-
ware items. Under the drawers is a
closed storage space, while under the
bench is a long shelf of many uses.
Additional shelves or storage com-
partments can be built under here to
suit the individual.

Construction

Accompanying sketches (Fig. 1)
show how the side pieces, shelves, and
bench top can be cut from sheets of
plywood.

The bench illustrated in the sketches
is 7 feet high—which, -in some in-
stances, might not fit in a shop or
basement. The 4-foot, 3-inch height
of the upper section of the bench can
be reduced if desired or necessary.
This dimension should be determined
before construction begins.

While the hard-rubber top on the
colorful. display model puts this dressy
version in the class of fine furniture, a
more practical work surface is one-
eighth-inch hardboard. This pressed
material wears well, resists soldering
iron burns, and is inexpensive. It
should be cut out to fit so that it can
be replaced at a future date.

The framing of the bench should be

solidly put together with wood screws.
Liberal use of screws in attaching the
sides and back will make for maxi-
mum sturdiness. Drawers can be in-
dividually made, or can be purchased
from lumber supply houses. Another
alternative would be to use one of the
standard metal parts and tool cab-
inets here. The test equipment shelf
should have a metal angle brace at
the center to prevent eventual sag-
ging.

A strip of hardboard or plywood
from four to six inches wide can be
used as a valance to shade the over-
head lighting fixture in lieu of the
translucent green Fibreglas illus-
trated in the color picture. Inexpen-
sive door mirrors can be purchased
together with mounting hardware.

The bench can be left natural wood
color by applying three coats of clear
varnish, lightly sandpapering between
the first two coats—or it can be paint-
ed any color that fits the surround-
ings. The inside of the overhead can-

opy and the space above the upper

shelf should be painted white to re-
flect light. However, the underside of
the upper shelf, the speaker enclosure
panel, and the woodwork around the
mirror should be painted black to ab-
sorb light and prevent unwanted re-
flection on the glass face of the pic-
ture tube in the TV set under re-
pair.
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NATIONAL COMMUNICATIONS RECEIVER
RBI-5 15-600 KC. Bands. Operates

[
from 115V. 60 Cy. Gov’t. Cost $600. $59
Brand New ...coeviiriiiennsinrneinnns °

COLLINS TRANSCEIVER MBF
19.95

60-80 Mc. Operates from 115V, AC-DC.
27 Tubes, Fair Cond. Use on 6 Meters..

TEST SET TS-182/UP

This is a Signal Generator with calibrated
freq. dial and attenuator using a 2" Cath-

ode Ray tube as indicator, Operates from

é15:. 60 Cy. 150-240 Mc. 30 Ibs. Falr
ond.

124.95

CAPACITOR ANALYZER & RESISTANCE BRIDGE
10 Mmfd. —100 Mfd. 1 Ohm-10 Megs.
e e v e T i nbetor 12 s,

es from o Cy. 12x10x10. 3
(I}o:d Shape s $22-50
CATHODE RAY TUBE SUB-ASSEMBLY
Consists of a 2AP1A, Shield, Sliding hood 54 95
and calibrated scale on face of tube. Exc. °

ARC-5 Xmtrs 3-4 Mc. Exc. .

ARC-5 Receiver 3-6 Me. | Cond. ss 95
with autotune SG 95 w/tubes ...... b
head wtubes. .. D019 D | ARC:3 xmirs 5.3- 64 89

1% Mirror Scale Meter 0-1 Mil. 434" sa.
Roller Smith. Brand New............... 39'95

807W /5933 —Ruggedized Version of 807. @ 9 B()

Regular Net ......oinneercncrcannene
Brand Ind. Box.
S;I‘:anl:e‘.". n ..... e:. s l '59 Doz.... s l 5'00

Fila. Xform. 12V, Input Xformer — Collins

Shielded, ratio 75-125..
000 Ohms CT. .....1.29
5 for 5.00

JAN TUBES

> .4 for 1.00
3 for 1.00

JUST ARRIVED Subminiature Transistor Transformers
Brand new types. Worth over $3.00 3 s1 00
each, Production Quantities, SPECIAL. . ¥ for D

3 . $5.00

SSB XFORMERS
(QST article) .
REX RADIO SUPPLY CO.
88 Cortlandt St., New York, N. Y.

FIX OLD
RADIOS
IN A
JIFFY!

Fix ’em
good as new . . »
without lost time

or
neediess testing

Often it takes more time than it’s worth to fix old radios
but NOT when you own this 3% pound, 744-page

Ghirardi RADIO TROUBLESHOOTER'S HANDBOOK!
The only service guide of its kind still in print! Gives

trouble sy and remedies for over 4,800 old-

time receiver models made by 202 manufacturers prior lo
1942—also auto radios. Even beginners can use it to repair
old sets that might otherwise be thrown away because serv-
ice data is lacking or because testing takes too long.

CUTS SERVICE TIME IN HALF
This famous T1andbook more than Pays for itself the first

time you use it. Covers 85% of the things that are apt to
go wrong., Shows exactly where the trouble is likely to be.
Explains step by step how to fix it without lost time or
useless testing.

Gives full service details on old sets made by Alirline,

Apex, Arvin, Atwater Kent, Beimont, Bosch, Brunswick,
Clarion, Crosley, Emerson, Fada, G-E, Kolster, Majestic,

Motorola,

Philco, Pilot, RCA, Siivertone, Sparton,

Stromberg and dozens more.

10 DAY FREE EXAMINATION

Dept. RN-47, RINEHART & CO., Inc.

232 Madison Avenue, New York 16, N. Y, 1
Send RADIO TROUBLESHOOTERS' HANDROOK for
10-day examination, If I decide to keep book, 1 will I
then send $6.95 plus postage. Otherwise, I will re-
turn book promptly and owe you nothing. )
(SAVE! Send 88.95 with order and we pay stage.
Same 10-day return privilege with money refunded.) I

NAME . .ivnerronanansensarssonsanassaassnsonans I
AdAress . .....iiosserartstsaasrsasansasasnn I
City. Zone, State.......c.oceeorannsraransnrsen

OUTSIDE U.S.A.—Price $7.50 cash with order oniy. |

Money back if you return book in 10 days. |

RADIO & TV NEWS


www.americanradiohistory.com

Color Test Equipment
(Continued from page 47)

TV service or even from radio service.
In many cases, however, the advent of
color imposes more stringent require-
ments on these standbys.

The oscilloscope, for example, should
have a vertical-amplifier bandwidth of
at least 4.2 mc. and a stable hori-
zontal sweep range of better than 30
ke. Most older scopes will lack either
the stability or gain or bandwidth to
be useful in the more accurate mea-
surements required in color service
work; in many cases the failure to
come up to present need may be in
more than one of these departments.
This is worth considering if the owner
of an old scope is contemplating the
alteration of his instrument to mod-
ernize it. Building a separate high-
gain, wide-band amplifier for direct
connection to the scope deflection
plates will effect considerable im-
provement, for example, but how
much good is achieved if the sync-
sweep circuits in the instrument do
not exhibit stable operation at the
frequencies at which it is convenient
to view certain phenomena in the
color circuits? It is often more eco-
nomical, in the long run, to replace an
obsolete instrument than to attempt
to bring it up to date.

In many ways, the performance of
the oscilloscope depends on its auxil-
iary probes. These have also increased
in number and type with the growing
complexity of the equipment subject
to service. At least one detector probe
will be desired for use with the scope,
and very likely more than one will be
useful. There is a variety of low-im-
pedance, high-impedance, half-wave,
and full-wave demodulator probes of
varying degrees of insertion loss to
match the variety of uses for such
probes. Sometimes a demodulator
probe is needed to check for the
presence of signal in an if. or r.f.
circuit. A more familiar application
would be to observe circuit response
on the scope in conjunction with a
sweep generator. Still another use
for one type of detector probe is
to provide low-frequency (video)
sweep output for examining response
in the low-frequency chroma circuits
of a color receiver. This is achieved
by beating a fixed frequency from a
standard signal or marker generator
against one of the standard r.f. or if.
sweep bands provided by the sweep
generator. The probe then detects the
heterodyned band, beat down to a
lower (video) range of frequencies,
for application to the circuit under
test.

Also useful with a scope to avoid
or minimize detuning of circuits un-
der test, or to avoid other forms of
loading, is the low-capacity isolating
probe. These are often made with a
trimmer capacitor externally avail-
able so that the probe may be ad-
justed to suit the partlcular input
characteristics of a given scope. In
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| ANY

| $1 ITEM

| FREE WITH
I$l0 ORDER! |

THIS OFFER |
L__UNLIMITED _ |

D 20 PRINTED CIRCUITS,

sstd. top makes, for
trnnslatnr. radin. hobby sl
circuitry. Reg.

"FREE! |
|
|
|

125 RESISTORS,
! lgw 40 \nluqes 5 ol
0 me 5%, too!
Reg, 31 g‘ ° 51

3 AC-DC CHOKES 800 3 LBS HARDWARE.
o Ber ety ofer ), Jodopc, Wl s
frame mtg. Wt $1 ?&rlnzs wnsl\ers. ete. s
Reg. 81 each. &

G-E PREAMP KIT for
magnetic cartridges,

D S ROLLS TAPE, elec- D
trical, plastic. friction, Chassis., pnrts diagram, Less

or lab. Reg, 82. 8SC7 (88¢ extra), Wt.
MINI-METER BUY! 135~ 1 Jb. Reg. $4.50. s1
round, chromed. 0 to 6 175-FT, HOOKUP WIRE
lm]:ls. AC. For mofel rail- 0 in 25;“. dl;nlls. iAsstd
roads. power supplies, colors, stranding. nsula-
mobile, 83. $1 tion. #18 to 24, Wwt.
60 XFMRS & CQILS, IF, 2 ibs. Reg. $3.753.
100 CERAMIC CON-

sglts, chok "'25 frug'suned O
s, c Ol e'
1, Shok 25 typest g

D WORLD'S SMALLEST
3,

DENSERS. Asstd. tvpes,
top makers. 30 \nlues col-
or-coded. Discs.

Reg, 815.

Permeahlllty tuner,

diode, pre-drilled case. All 4 CRYSTAL DIODES,
garts instructions. Reg. sl lelé'JPlln:agtype!s—ll\ssol
85

D 8 TRANSISTOR SOCK-

ETS, for subminjature D $ SILICON DIODES,
tubes. too. Mica filled, sl IN21, two 1N22, 1N23,
Reg. 83, IN105,

10 FP ELECTROLYTICS, Reg. $15,

Asstd, twist-lock units; so JuBULAR CONDENS-
singles, duals, tri Iel Wide 30 types, .0005
\ar ety vnlues 2¢] to mf to " T500V. $1

wt, 2 Ihs. Reg. 12

70 RESISTORS.

D 10 TUBULAR ELECTRO- D
lated IRC. A-B, eu:. 5

LYTICS, \‘arletv of plg-
tail units, Radio, TV and
hohhy must! Wt. 1 1, sl
Reg. 88.

30 DISC CAPACITORS.

Most.used ceramics; [] 7
standoffs, wn' Asstd, hobby
values to mt; to
. Wt, l/z II) Rel $8,
2 TRANSISTOR LOOP- D

107 5%,
“t Ve lh Reg. 310, 85 sl
70 TERMINAL STRIPS
nd board 15 type:. 1
llv Reg. 8'5 sl
60 STANDARD KNOSS,

STICKS. Tlpped hl Q Asstd. colors, bhakelite
ferrite adj. & plastic. Wt. 2 1bs.
lecﬂvlty & sensltlvity sl Z. -$6.

t. 12 lb. Reg. 70 MICA CONDENSERS.,

APRIL SHOWER of

BUCK BARGAINS! :

FAMOUS «zx> DOLLAR BUYS
ONE DOLLAR EACH!

FREE!
NEW SPRING

[
|
FLYER!!
|
|
|

Hundreds of Bargains!
Subminiature e Audio
| Transistor @ Solar
Househeld ® Tools
Phono Eqpt. e Motors
' Parts e Opties 0
40 MINIATURE CON.
DENSERS. Asstd. minia-
ture, subminiature, printed
circuit types; Centralab, sl
Sprague.
D 40 MINIATURE RESIS.

D60 MIN. PHO TO

TIMER, ‘‘Minute Mizer'"
by Rhodes. Leas dial &
hardware. Built-in 135A
microswiteh, co;trols applis

ances, too! Wt sl

TORS in poly box. 14~ eg. $

long. 20 vaiues: 15 ohml D R/C CONTROL SCOOP!

to 0 megs, 1/5 51 Chassis inciudes 115 to
68.3-1.53A il xfmr; 3,000

ohm minl control relay, re-

sistors, co;d pot, sock-

Reg.
D 40 MOLDED CONDENS.
ERS, .0001 to 0.1 mf

up 1000V. Brown, blnck ets. Wt.
ceramlc clsed t. 1 4 HO!BY ‘TIMERS. 3.
b. Reg, 88, second limit, Multls

30 POWER RESISTORS, eared, handwound. Wt.

W, candohm, sand. § Reg. §

coated vitreous. 15 values, 3 P- P ‘OUTPUT XFMRS.
S to 50w, 35 to 11000 Match pushgull 508
ohms. Wt. 2 1bs. Reg. sl 5016, 35L6 3.4
88, chms. Open frame. Wt s
D TORS. WW & carbofitm, 2 Ibs, Reg.

30 PRECISION RESIS. 3 DUTY CHOKES.

20 values. 56 ohms to 1 200 mils, 60 gh{ns. 2H.

meg: 14, 2w. 19%; Open frlme wt,

tol. Wt l/ﬁ lb. Reg. sl RER 3 sl

$21. S0 PLUGS & RECEPTA-
35 TUBE SOCKETS. 4 D CLES, Fine asst. of pop.
to 14 pronz Tlnnﬂstor, chassis, anel, Speaker,

printed circuit, & power plugl & recegtncles.

octlla. Celamlc & mica, sl connectors, Wt. 2 lbs, sl

too, Wt. 1 1b. R 8. Reg. 88,

eg.
D 1S PRINTED CIRCUIT 18,000-0HM MINI RE-
SOCKETS Cinch mica- LAY, DPDT cont. for
7-pin mini __ tubes, late & control clrculu. sl
Etched clrcui:l. too wt. sl t. 1/ 1h. Reg., $3.5

1/ 1b. R%g 4 4 PRTD IRCUIT ‘REC-
is RIMMERS, asstd. TIFIERS, lh-wave,
values, mint types in.  herm. sealed. 78 X 34" w/

axial leads. For transistor
circuitry. too, Reg. sl

5,50,
2 ASTATIC XFMRS, hi-

cluded, Air. ceramic: some
Reg. $10.

Wt
D 1.5 VOLUME CONTROLS.

Singles, concentric, TV, type. 500/15 ohm

some w switch, Stg. shafts. Prll ‘t‘n \‘\"lt Ir5| P ‘I‘g t‘; rm,
me; ome gealed s, Wor

8&’ 50 each. L 1 83 e sl

1S ROTARY SWITCHES, “VEEDER-ROOT COUN-

ceramlc & bakelite; 1, TER, 000 Lo 999, reset

Std. shafts,
Shop musts w3 108, sj_
Reg. 810

20 AC/DC LINE CORDS
for clocks, motors, etc,

type. For all counting jobs,
Motor. coils. recorder. 51

R
=¥ TD CIRCUIT

. 86,
D 10 PR
PARTS.

2 AC HOBBY MOTORS 30 values: .00001 to 2.cond. w/moided Incl, "dlmé-alze' 10K pot,
Scoop! 115 VAC. 60 .01 mf to 1000V. Silver, plugs. wc 1 1. heg 85, $1 switeh, rectifier sock-
cycles. 3,000 rPm for fans.  5e7 inctuded. Wt. 1 51 “POLY' = BOXES. ets & realstnra Reg. s
hleoc“eison‘&etd s, $1 b Reg. 85, ti MAB;g b:u” c/l“r P B tor ““OUNCER"’
D R - c hinj Xes w/snap rangistor 0
2 SUB-MINI ’rranllstor :l?;?ﬂn"g“ rlegls':.:rs?-sco‘l‘l locks. Reg 32 50, sl XFMRS. lnteumge 1x
Couplers for coupling g, 0 0 08 T80 #80 Ctrols, O 8.PC., NUTDRIVER SET. x 84%. Wt 1 0z. Im-
gn::?torlogﬁm‘%‘sp anotte)ls forma. Wi, 2"“;. Reg. 51 7/32Plal7uc5/rl|3ndle. al:lyg. eflancedr:tllosdunkrl\{)wn 5
- s Va, + color-coded leads eg.
DC ohms. TaxTs”. Rez. sl 0. POPULAR BULBS, .1/18” steel socket Wrenchel . s
10. o 40 POPY hay. in plastic case, Wt. 1 g9 D 100 COIL FORMS. Wide
SUN BATTERY/PHOTO 1.1 to 6V, screw & bay. p, 83 value, variety sizes. _ insula-
CELL., 115" dia, un. Onet types. miniature. @9 15-PC. TWIST DRILL tion. Wt 1 Ib. Reg. ¢
mounted. Better than ¢f Wt, 14 1b. Reg. $3.20. SET. '1/16 thru 14" $10.
B2M! Reg. . EMERSON TUNER, Hi. 64ths, in grld\lntea sl D [ J!WELER'S SCREW-
SUB-MINI CRYSTAL Q. permeablllt‘ tuned llltlc holders Re; DRIV A must for
KE. Postage smmJ) ANT & OSC coils, w/pads NEL ITCHES. tunslstor ultm-mlm habhy
size, 34" 8q.! Styrene case ders, on 2x4” plate; w/vari. Scoop' Push. toggtle, work! Swivel top. chrom:
High imp,, clear crlap sl able tuning mech .- 54 sl micrg, thermal, power 51 brass construction. Reg. $
resp=mse. Reuz. to 1600 kes. Rep Wt. 2 tbs. Worth $3.50.
— TTUBE | [ m,:".,';f:ufg::';.w.;s@m RECRtieE:
POCKET/- WEARS OUT! 215x13x14" molded
case  w/plastic window, anana
PERSONAL ?lu’l"'thror all sun-powered Radgets. TRANSISTOR
n leather case.
SURPAE:;:,ET Ref. 810 ..uceessssencs $2.98 RADIO KIT

ONLY $12.99 0O

D Attractive 514x314x114” ehony/

tvory case. Real big set perform- Reg. 85 .

WORLD'S SMALLEST SPEAKER
For transistor radios.
1 oz, Alnico V magn
ohm V.C. available.

1
{ MINUTES COMPLETE—

A “Kit King’® kit. Dual-pow-
114" sq D ered. pocket size! Sensitive, am-
et. 3.2 or 10 ple volume. Sun Battery for davlile

or electric light: Mercury Cell for

1-99 r  batteries 3

ance w/huilt-in hearing-aid ‘Fhone
and directional antenna, NO EXTE!

CONNECTIONS. Plays anywhere.
Vol. & tuning controls, A sensitive.
selective. fac! nrv-hullt un(t sold else-
where from $20 to $2

0 Batteries, 82 extrn

Hearin

Check items wanted. Return entire

ad w/check or money order, includ-
HOwW

ing sufficient postage; excess re-
TO turned. €.0,D. orders, 259, down,

ORDER Rated. net 30 days. Print name, ad-
dress and t of money
in margin.

SUPER. POWIR DVNAMIC PHONE

g-aid type

worth 810! Sensltive Hi l-‘l Super
ed; K¢ ak aigl jacks, wire. hardwar

P o §3.,99 | 22 ., $6.88

ALL PARTS MOUNTED! Pre-drilled
styrene cabinet, step-by-step instrue-
ions, hi-gain transistor. diode, latest

loopstick permelblllty tuner, posts.

— SPECIALTIES

131-133 Everet Ave.

Chelsea 50, Mass.

SCHEMATICS—CONVERSIONS
FOR SURPLUS GEAR

NEW LIST DI MANY ADDITIONSI
Send
List D,
nomenclature.

R. E.
GOODHEART

elf
Add 2s¢ 'or chart nxphmmg AN
DO IT TODAY!

BOX 1220

BEVERLY HILLS, CAL.

"Tﬁﬁ.’ﬁitilﬂllﬁf]z’f@
1

Be a ‘‘key’”” man, Learn how to send and
receive messages in International Morse
code. Communicate with operators around
the globe, Learn at home quickly through
famous Candler System. Us: by best
operators. Qualify for Amateur or Com-
mercial License. Write for FREE BOOK.
CANDLER SYSTEM CoO.
Dept. 2-D, Box 928, Denver 1, Colo., U.S.A.
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IQ‘

Prepare for

ENGINEERING &

B.S. DEGREE
portunitieso iy 27 MONTHS

ic Age! Earn your B.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 engineering, Mod-
em lahornmrles. Low rate. B.8. DEGREE IN 27 MONTHS

. Chem., Civil, Elec., and Mech. Engineering: in
36 \IO in Math.. Chem.. Physics. Also preparatory courses.
G. 1. appr. Enter June. Sept., Dec., March. Earn part
of your expenses in Fort Wayné while studying., Catalog.

INDIANA TECHNICAL COLLEGE

947 E. Washington Bivd., Fort Wayne 2. Indiana
Please send me free information on B.S. ENGINEERING
DEGREE IN 27 MONTHS as checked.
O Electronics 0 Chemical
Q Civit O Mechanical

0O Aeronautical
O Electrical

Name,
Address
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BUILD THE BEST—
BUILD Al.l.lED’s OWN

knight=kit HI-Fl VALUE
25-WATT LINEAR-DELUXE AMPLIFIER KIT

Luxury quality at modest cost! Williamson-
type circuit delivers 25 watts of virtually
flawless response. Can be used with an
tuner or preamp with a full set of contro
(for volume, tone and equalization). Printed
circuit wiring board for simplified assembly;
balance control for Yrecise matching of
output tubes; variable damping control.
Response: + 0.5 db, 10-120,000 cps at 20
watts. Harmonic Distortion: 0.159, at 30
watts. Intermodulation: 0.4, at 20 watts,
Output Impedances: 4, 8 and 16 ohms. 634
x 14 x 9” deep. Chrome-plated chassis. With
all parts, tu and easy-to-follow instruc-
tions. Shpg. wt., 25 lbs.

Mode! Y-755. Net, F.O.B. Chicago .. .. . 4450

Y-759. Metal top cover for above..... $4.25

OTHER knight=kit HI-FI VALUES

FM Hi-Ft TUNER KIT
Model Y-751

53775

20-WATT HI-FI
AMPLIFIER KIT

v-750 $3575

10-WATT HI-Fi
AMPLIFIER KIT

Y753 $9350

See our Supplement No. 165 for other
knight=kit Hi-Fi values

SUPPLEMENT
featuring knight=-kits

Send for our FREE
Supplement No. 165
featuring 45 great
Knight-Klts, including Test
Instruments, Hi-Fi, Hobbyist
and Amateur Kits. Write
for your copy today.

ORDER FROM

-ALLIED RADIO

Dept. 01-D7, 100 N. Western Ave., Chicago 80, lIl.
=
160
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some cases, the probe may be peaked
so that its bandpass characteristic
complements that of a scope whose
response is limited. The improvement
that can be obtained in this way, how-
ever, is also limited. The isolating
probe, which reduces input signal by
a factor of 10 or 15, can also be used
as an attenuator probe.

The v.t.v.m. that has been used suc-
cessfully in monochrome service Iis
equally acceptable for color work. The
high-voltage probe used in conjunc-
tion with it, however, must be capable
of measuring the higher order of
second-anode voltages found in color
receivers. A probe that extends the
meter's range to 20 kv., quite ade-
quate for most black-and-white re-
ceivers, is out of date for color sets
that use 25 kv. or more of ultor volt-
age.

Other items of test equipment can
have their utility extended into color
with minor additions. In the case of
sweep and marker generators, as es-
sential for color as for black and
white, the color subcarrier i.f. must
now be shown too. Many late types
of crystal-controlled marker units in-
clude 3.579-mec. crystals; the addition
of this accessory crystal is all that is
necessary in the case of most good
older generators. The extension of the
low-frequency range of the sweep gen-
erator by means of the probe and by
heterodyning with a fixed-frequency
generator has already been noted. This
lowered sweep range is useful in
checking and aligning bandpass in the
chroma stages.

After we have finished with the core
of instruments generally conceded to
be indispensable, a number of instru-
ments appear in our typical set-up
that are likely to evoke some con-
troversy over their value and inclu-
sion. It is equally likely that many a
technician will note the absence of a
favored, specialized piece of gear in
this assembly that he personally con-
siders to be outstandingly useful. The
differences in the type of equipment
usually serviced or the individual
troubleshooting techniques will ac-
count for most of this latitude. Other
variations will occur because some
types of equipment, particularly the
more specialized ones, are relatively
new and only just beginning to win
popularity. In any case, justification
for some of the items shown is offered.

Capacitor checkers, especially of the
in-circuit variety, are winning in-
creased acceptance because of the time
they save. The electronic switch, which
can display two traces from different
circuits at the same time in conjunc-
tion with a conventional oscilloscope,
is useful in localizing malfunction to
one of the many stages that exist in
today’'s complex equipment. It can
do this because it can simultaneously
show the input and output signals for
a single stage or circuit at the same
time. Trouble is often indicated by
changes that have occurred in the
output.

A conveniently adjustable bias sup-
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SAVE 13 — PAY PART-BY-FART — HAVE FUN

Assembling the Schober

ELECTRONIC
ORGAN in KIT form_

o -

o

! 2
Now you can afford a real, full concert organ, just
like those made by the foremost organ manufac-
turers. Because over 12 the cost is saved when you
assemble it yourself. And it's REALLY EASY: only
24 separate units, all with printed circuits, and
detailed-to-the-smallest-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 pullmg out the stops for Strings, Trumpets,
iapasons, Flutes, etc.

Clarinets,

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
glonous pipe organ tone of the Schober Electronic
rgan, 3 10” long playing recording by Dr. C. A. J
Parmentier, renowned organist, is available for $2.
This is refundable when you order. Write today and
see what a2 fine instrument you can get at such a
great saving.

The SCHOBER ORGAN CORPORATION

2248-N Broadway, New York 24, N.Y.
* Designed by Richard H. Dorf.

ELECTRIC BRAIN KIT

Can you think faster than this machine?

c.ontrol Panel of GENIAC set up to do a problem in
check valve research.

Be careful before you answer. GENIAC the first electrical
brain eonstruction kit is eq d to play ti , cipher
and encipher codes, convert from binary to decimal. reason
On sylloglsmsl as well as add. subtract, multiply and
divide, Specific prohlems in a varjety of fields—actuarial.
policy claim settlement. physics. etc., can be set up and
solved with the components. Connections are sotlderless and
i 1w 5

re w e 5
This covers 3'?3 circuits and shows how new ones can be
designed.

You will find huilding and using GENIACS a wonderful

algebraic _solutions transformed directly into circuit dia-
grams. You create from over 400 specially desigmed and
manufactured components a machine that solves problems
faster than you can express them.

Schools and colleges. teachers of sclence or math. en-
gineering. philosophy or psychology will find these excel-
lent demonstrators of circuitry, solutions in symbolic logic,
theory of numbers. cvhernetics. and automation.

SEND for your GENTAC kit now, Only $18.93 with over
four hundred components and parts. fully illustrated man-
ual and wiring diarrams. We guarantee that If you do not
want to keep GENTAC afier one week you can return it for
full refund plus shipping costs. Add 81 west of the Mise.
$21.95 outside U.S.A.

Dept. RT-47, Oliver Gorfield Co.
126 Lexington Ave., N. Y. 16, N. Y.
RADIO & TV NEWS
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ply with a good range of voltage be-
comes increasingly useful, as the serv-
ice and alignment instructions by most
manufacturers of color receivers call
for fixed, externally supplied negative
voltage of various values to be ap-
plied to the bandpass amplifier and
other chroma stages during align-
ment and checking.

A variable-voltage transformer (or
some other variable-voltage source) is
convenient for checking critical opera-
tion of a receiver under low line-volt-
age conditions, in simulation of a
condition in the set owner’'s home.
Somewhat higher-than-normal line
voltages may be applied to hasten the
breakdown of intermittent compo-
nents. With the increase in manufac-
ture of receivers that do not use power
transformers, and in which parts of
the chassis may therefore be at ground
potential, an isolation transformer is a
wiser precaution than ever. On the
bench shown, the isolation transformer
and variable-voltage source have been
combined in one instrument.

Although there will always be argu-
ment as to its merit, the tube tester
continues to be a popular item. The
individual’s approach to service tech-
niques will decide whether a tube
tester fits into the picture and, if so,
which of the available types is called
for.

The presence of a calibration unit
on the bench may elicit some ques-
tion. However, the bench must be as-
sured of some safeguards against
errors in frequency settings, voltage
readings, and the like, for certain
critical circuits and applications, and
inclusion of this instrument drama-
tizes that need. Depending on the
other equipment available, the sepa-
rate calibrator may not be needed.
Where crystal-controlled accuracy is
obtainable for important frequencies
without the calibrator, and where reli-
able standard voltages and resistances
are available for setting and checking
other instruments accurately, a sepa-
rate ‘unit can be eliminated.

The appearance of both the v.t.v.m.
and the v.o.m. on a single bench is
common enough not to arouse a great
deal of conflict these days. The latter
will be called upon for its facility for
measuring current and general ease
of use; the former will permit meas-
urement of low-voltage, high-imped-
ance circuits, such as in a.g.c. lines,
with less circuit loading and greater
accuracy. Often both will be used
at the same time, as when various
parts of a set are being monitored
simultaneously to track down an in-
termittent.

Conclusion

The complex nature of color TV
requires increasingly elaborate test
equipment. However, the higher re-
pair prices this calls for are also war-
ranted by the greater entertainment
value and initial cost of these sets.
Both customer and dealer must recog-
nize this fact. The prices the latter
is now entitled to, as well as greater
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SCR-522 VHF Transcelver—100-156 Mc. 4
channels, crystal controlled, complete with tubes
New ......... $39.50Used ........ $29.50

AN/APRSA—Airborne superhet radar search rec.
Freq. range 1000 to 6100 MC. Rec has a 10
MC IF band width operating from 80/115V AC,
single phase 60 to 2600 cps, and one amp. at
26V D complete with tubes. ....... $149.50

COMMAND ARC-5 TRANSMITTER

T-20...4 0 5.3 MC  New
T-21...53 to 7 MC  $895

Used .......o0iviiinnnn $3.95

Excellent tid

RECEIVERS
190.-350 KC $9.95
1.5-3.0 MC 7.95

RCA MOBILE RECEIVER

30-41 mc. AM. $14.95 each.
DYNAMOTOR FOR ABOVE

8V DC Input-250 V DC Output. $6.95 each.

RCA MOBILE TRANSMITTER
30-41 mc. AM Crystal Controlled. $14.95

ach.

¢ DYNAMOTOR FOR ABOVE

8V DC Input-375 Volts 250 ma Output.
$9.95 each.

ALL 4 ABOVE USED UNITS $39.50
FM WOBULATOR CAPACITOR

Freguency modulation unit with a permanent magnetic
fleld and a moving coil mechanism driving a metal
diaphragm supported at the rim, This diaphragm sets
as a moving plate of the (requency modulator ca.
pacitor. W/instructions. Build TV sweep sz ',5
sig. gen. BRAND NEW. ... ... c.000vuunne Ll

2 £OF OUIY. .ttt vnnnnnnveoonscosnnsannes $4.93

o
Sweet Oscilloscope Deals
INDICATOR UNIT. For conversion to tesi scope,
panadapter, analyzer, etc, Double deck chassis,
5CP1 mounted in tube shield. Less small tubes

and crystal, but complete with 3CP1.

Exc. Cond. .ccccececacnnnnannn each [
ASB-7 Radar Indicator Unit: For conversion to
test scope or for use as modulation monitor. Has
standard tesi-scope CR tube, H Cent, V Cent,
Bril, Foc, Gain, and range selection switch.
External power source was used. Tubes: ss 95
4-6AC7, 3-6H6, Less 1-3BP1. New. ,, .

BC929 RADAR, $9.95

BC-929 A Radar Indicator Scoop, This unit could
be rebuilt into a hne test scope. IL is an ideal
size, 8x0x14 priced with tubes 2—6SN7, 2—6H6,
6G5. 6X5 and 2X2. This is a red hot buy. Scoop
Price. New w/schematic and Conversion $9 95
DAA ot vveenneennnnnennnnoecnnnens [

LORAN APN-4
FINE QUALITY NAVIGATIONAL
EQUIPMENT

Determine exact geographic position of your boat
or plane! Complete, BRAND NEW installation
consists of: 1D-6B/APN-4 Indicator; R-9B/APN-4
Receiver; PE-206 Iaverter; Set of Plugs; Visor
for Indicator; Operation manual; $|29 50
Brand New, Export packed....... (]

ID6B INDICATOR, R98 RECEIVER, $69 50
Excellent...........co0veenn,. L]

UHF TRANSCEIVER, APG-5
2500 Mc complete with 2C43, 2C40, SE29,
1B27, VR105, 5Y3, 6ALS5, 2 each 9
2X2 and 8 each BAKS............ L

PE109 INVERTER
12VDC input, 115 VAC, 1Y, amp, single phase,
400 cycle output.
Brand New............ 0600000000 1
Exc. uged. . ... ..iii ittt $27.50

WRITE FOR NEW BULLETIN
ALL ITEMS F.0.B. CHICAGO
25% Deposlt required with orders

R W ELECTRONICS

2430 S. Michigan Ave., Chicaga 16, Il
Dept. N, PHONE: CAlumet 5-1281-2-3

$45.00 Hi-Fi Headset

Uses annular grooved plastic fibre cones with
voice coils as in speakers, and chamois ear pads
to obtain sgacmz for correct acoustical load.
GIVES FINEST MUSIC REPRODUCTIONS! Imp.:
300 Ohms per unit or 600 Ohms when wire series.

USED. EXC. COND.. .. ....... ceuae $4l95
WITII BRAND NEW CHAMOIS $6 | 9
CUSHIONS . .................... .

APG 5 or 15 CAVITY
10 Cm. 2C43 osc Xmitter, 2C40 Loc. Ose. Rec.
1B27 TR; tunes 2400 to 3000 MCS, less tubes.
Price ........ 0600000000000 6000000 $4.95

Radlo Recelver 11-tube UHF tunable 234-258 MC
receiver with schematic.

Complete with tubes. 3 ea. of 8AKS, $6 95
7 ea. of 9001, 1 ea. of 1248, Like new .
Less Tubes. ... .............. 0. .... $2.98

SCOPE TUBES

Jepi 95
3hp1 $ ea. 4 for $700

5AP1
5CP1
DYNAMOTORS

Type Input Output Excellent New
BD-77 12 VDC 1000 VDC 350 MA $14.95
8D-83 12 VDC 375-150 MA. . ... 1.95
DM-37 24 VDC 625 VDC 225 MA 2.95
DM-34 12 VDC 220 V8O MA.... 2.95 4.9%

DM-65 12 VDC 440 VDC 400 MA. 14.95 19.95
DA-1A 24 VDC 230 VDC 100 MA. 4.95
DM-28 24 VDC 230 VDC 100 MA. 4.9S5
DM-32A2 12 VDC 250 VDC 60 MA 4.95

MOBILE HEAVY DUTY DYNAMOTOR: 14 V. IN-
PUT-output: 1030 VDC 260 MA. Tapped 515 V.
215 MA. use or 86 V DC INPUT-500 V. 175 MA.
While they last—DM-42-Excel. Condition. $4.95
Brand New. ... ovvivniinnnnrnnananss $9.95

MG-149F Inverter, 24 VDC input, 115AC,
400 cycles, 500 VA single phase. $ | 5
1

|2 586550006600 000 60000

Used . e v ov ittt iieieiienennnns $9.95
RS-38 Navy Carbon Hand Mike.

L *HSH 556000000080 0000 00000 $2.45 ea.

I-ISSA SIgn:I Genoratbolr 10(])(-166 Mc, com-
plete w/cords and cables, like

new . ./ .................... $69l o
RAX Navy Alrcraft Recelver 200-

1500 Kc. Used exe..cvvunnnn $ | 7l95

MN-.26.C—Remote Control Navigational Direction
finder and communication receiver. Manual DF in
any one of three freq. bands, 150 to 1500 KC.
24V. Self contained dynamotor supply. Complete
installation, including receiver, control box, loop,
azimuth control, Left-Right Indicator, plugs, loop

transmission line and flex. shafts, oper. main.
manual. Ideal for use in boats, etc.

BRAND NEW .. ........ 000000000 .. +$39.50
MN-20-E LoOP. ¢t vt vvvtvnnennnsses 498
MN-52-CRANK Drive. New. ........... 2.50
MN-28-C .............. Ceieeaee New 4.95
MN-26-C Revr.,, New. ... covevennnens 19.95
MN-40-E Azimuth Indicator, New....... 9.95

DYNAMOTORS for above, 12VDC, MN-268 9.95

METER—38"-0-5 Ma. 270° Indication—By Pass
Shunt and add scale. Excellent Condition. . .$1.25
Five for . ... ... it $5.00

NAVY RANGE BEAM FILTER
Chop off QRM by turning knob'to pass only 1,020
cycles with enough wigth for code, or speech,
rejects all else; with phone plug and jack.
gRAdND NEW
e

CHAMOIS CUSHIONS
Ear cushions for HS type headphones.
BRAND NEW—PER PAFR ........... ... 951,19

TAPE RECORDERS

Tapes—Accessories ]
Nationally Advertised Brands MERITAPE I
UNUSUAL VALUES Low Cost, High
Send for Free Catalog Quality Re-
DRESSNER cording Tapo—

§9-02 RA-174 St. in boxes or
Flushing 65, N. Y. oans.

RESISTORS—NON INDUCTIVE
AT VHF 50 OHM CARBON

4 for $1.00 p.p.
10 for $1.00 p.p.
5 Watt are Ceramic Insulated
Ideal for series-parallel combinations for Dummy

Loads, R. F. Watt meters, etc.
Write for quantity prices.

VACRI CO., Connersville, Ind.
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sy T1op Pay Jobs in
ik v-ELECTRONICS-RaDIo

High pay, opportunity, prestige,
security . . . all yours, as a qualified Electronics
Technician! Get your training NOW in the big,
recognized shops, Labs, and TV-Radio Studios
:at National Schools in Los Angeles, foremost
since 1905. Here you work with latest Elec-
tronics i t — prof. lly 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 job
while you learn. Mail coupon NOW, TODAY .., .
‘for full information,

J National Schools Dept. RXH-47 '
4000 So. Figueroa Los Angeles 37, Calif. |
Send Free Electronics Opportunity Book Todny,

' Name Age
1 Address
A city State

- aEp - D e D D D D R D D S S D
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Low-Cost

Power
ransistors

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 . . . ideal for mobile use.

il

i POWER

TRANSISTORS

2‘(2/3 »!Né?);
77

2N256...$3.35 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
CcCBS-HYTRON

Semiconductor Operations, Lowell, Mass.

A Division of
Columbia Broadcasting System, Inc.

162

work efficiency made possible by addi-
tional equipment, are factors to be
taken seriously.

Consider some possibilities with the
array of Fig. 3: One color set can be
completely aligned with sweep and
marker generators and scope, while
another is checked for color converg-
ence and correct adjustment of chroma

- circuitry, through its display of the

output from the color-bar generator.
The variable-voltage source can be
operating another receiver at high line
voltage to expose an intermittent con-
dition, while this other work is being
done.

Perhaps the advantages of having
proper equipment can best be under-
stood by technicians who have, at one
time or another, had to do with make-
shifts. The increasing sale of test
instruments is proof that most serv-
ice technicians realize that they are
no better than their tools permit. 30—

PICKUP FOR "ELECTRO-TACH"

By HARRY B. CORDES

OME time after the appearance of

“The Electro-Tach” in the November,
1956 issue of this magazine, the author
started experimenting with various con-
figurations of pickup devices which
would simplify installation and improve
performance. As a result, a new pickup
which eliminates the necessity for elab-
orate shielding and sparkplug wires
has been developed and, in addition,
provides signal level control which can
be adjusted for optimum performance.
The circuit reduces troubles due to spu-
rious pickup from other plugs (kickups
on the meter) and skipping of weak
signals (kickdowns on the meter).

Essentially, this pickup is an RC cir-
cuit which couples the sparkplug voltage
pulse into the thyratron circuit at a
greatly attenuated level. The coupling
capacitors are 100 pufd., 7500 volt
Sprague disc capacitors (#75GA-T1).
The signal level control is a 1000 or
2500 ohm pot. The input wire to the RC
circuit is sparkplug cable covered with
shielding braid to within one or two
inches of the sparkplug terminal.

The RC circuit is mounted in a metal
can and located under the hood. Care
should be taken to mount the capacitors,
especially the first two units at the left
of the circuit diagram, so that the bare
leads and capacitor bodies are at least
1% inch from the nearest grounded metal
part. A generous coating of Krylon will
be helpful.

The signal level control is adjusted
with the engine idling. Gradually in-
crease the resistance of the pot until
spurious kickups are noted on the meter.
Then decrease the resistance to just be-
low this point.

This pickup modification in no way
changes the remainder of the tachometer
circuit, as originally described.

Modification of original pickup circuit.

wid.  wle. 3o
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ONE DOLLAR

As much as $I5 worth — Everything Brand New
and sold to you with a money back guaranfae

n<Cw

100 — ASSORTED 2 WATT RESISTORS. .. 81
70 — ASSORTED 1 WATT RESISTORS........ $1
35 — ASSORTED 2 WATT RESISTORS........ $1
1 = BEST 4" PM SPK. 1 oz. alnico #5 magnet. .. .$1
100’ = TWIN LEAD-IN WR. 3009, heavy duty ...$1
50 ~ ASST. TUBULAR CONDENSERS 85°..... $1

ONE THOUSAND AMAZING
VALUES—HUNDREDS MORE
"DOLLAR BUYS" IN OUR NEW
COMPLETE CATALOGUE—FREE

CAPITAL ELECTRONICS

218 FULTON ST., N. Y. 7. N. Y. CO-7-7842

More Guaranteed New Unused Surplus

Not specially coded salvage but standard
first grade catalog items, Isolantite standoff
Lugs, Inverted mounting hermetically sealed
cans also means fully shielded!
Audio input trans, 500 ohm_or carbon mike to
10,000 ohm or single grid. Fine for that mobile
... merit part #A3245 | . 1%x1%x1%.... 140
Modulation trans, 100 watt ces. 21,000 prim. CT
to 9.000 ohm sec. 3500 WV ins. 15 lbs. net.
Merit part #A3247 _ ., dx4¥xT. ... 14.95
Filament trans 5 volt 10 amp. 6300 WV ins 7%

Ibs. Merit Dart BP0V A o s A 4.95
Power Resistors 223 watt. About 12 in long x

1% diam. 3500 3600, 10000. 80000, and

150,000 high temp. . . ..... ......cowciiis .9
Power Rheostats-——750 ohm 0.45 amps Ohmite, new 3.25

Limited Quantit
Check with Order und I Will Pay the Freight in USA!

ELECTRIC CITY RADIO SUPPLY
522 So. Washington Ave. Scranton 5, Pa.

werey MOST . FASTEST ..

AIRCRAFT ELECTRONICS INSTRUMENTS
Transmitters Receivers ir Speeds
ADF Altimeters Altimeters
Indicators Antennas Compasses
Dynamotors Inverters

NATCO AVIATION ELECTRONICS

3012-8 West Burbank Blvd. Burbank, Caif.

WE DON’T NEED ENGINEERS

+ « « but they write to us daily to order our

GENIAC Electric Brain Construction Kits.
So d ACHERS SCIEN‘I‘IPIC AMATEURS INDUS-
TRIA IRMS a (See list belo
TNOUSA DS OF SATISFIED CUSTOMERS have bought
GENIACS on a 7 DAY REFUND guarantee
We are proud to offer our 1957 Model, w(th up to the

lor the

who can use them.

GENIAC?

glctme of the 1957 Model GENIAC in the dis-
plav rack 13 00 separately) which comes with every kit.
C stands for Genius Semi-Automatic Computer. A
klt of spec:lally designed switch decks and racks which

WHAT 15
Here is a

permit the user to construct more than thirty different
machines (following directions and wiring diagrams) and
as many more as he is able to design himself. These ma-
chines demonstrate the applications of electric circuitry.
APPLICATIONS OF GENIAC
SIMPLE COMPUTER CIRCUITS for binary. decimal adding,
subtracting, dividing. multiplying machines, PROBLE S
in symbolic logic. reasoning. complrlns PSYCHOLOGICAL
TE EXPERIM L.

STING and ENT GAME AYING CIRCUITS
for tit-tat-toe and nim. ACTUAR
OME OF OUR CUSTOMERS
Allis-Chal s d o international Business

Machines o Mlnuel Missionary College o Barnard College
o Westinghouse Electric o Pmlllps Laboratories ¢ General
Insurance Co. of Amer Lafayette Radio s Rohr Rir-
craft Co. « Albert Emltem Medical College ¢ Naval Re-
search Laboratories o Board of Education, Tecumseh,
Nehulka « Los Angeles Public Schools e Jefferson Union

gh School ¢ Okiahoma A & M o Courtland Jr. High

ool ¢ Bell Telephone Laboratories.

WHAT COMES WITH THE KIT?
OKS—1, SIMPLE ELECTRIC BRAINS, AND HOW_TO
[:] nﬁ:lze experiment manual.—NEW!

2. MINDS AND MACH S 200 page text on com-
gutera automation and _evbernetics.— WIRING
TAGRAMS lor basic GENTAC circuits. —N‘E\V' 4 " Beginners
Manual for the person who has little or no famlilarity
with electric eircuits.—NEW GENIAC study guide
the equivalent of a full couru in computer I‘undamentnll
lists_additional readings.
PARTS_PANELS. DISCS. RACK (for easy assembly and
display), Hardware, wire. tools. battery, holder etc. for
more than thirty machines.
SEND for your GENTAC now. At only $19.05. a bargain,
comes complete with over 400 parts and components. 3
books and manuals. We guarantee that if you do not want
to keep GENIAC after one week you can return it for full

refund.
$2 outside U. S. Mail Name and

Add 80¢ west of Miss.
Dept. RT47A

Address with check or Money Order
NEW YORK 16, N. Y.

OLIVER GARFIELD CO.
RADIO & TV NEWS

126 LEXINGTON AVE.
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B-A 1957 CATALOGUE

Burstein-Applebee Company, 1012-14
McGee St., Kansas City 6, Mo., is now
offering copies of its new 1957 cata-
logue of radio, electronic, and TV
equipment.

The 172-page publication lists hun-
dreds of new items for the first time.
The catalogue will be forwarded with-
out charge on request.

NEW NAM BOOKLET

The Education Department of the
National Association of Manufactur-
ers, 2 E. 48th St, New York 17, N. Y.,
has issued a new booklet which
stresses the key role of the skilled
craftsman as the “anchor man” on in-
dustry’s technological team.

Entitled “Your Opportunities in In-
dustry as a Skilled Craftsman,” the
pocket-sized 32-page booklet covers
the scope, content, and importance of
apprentice training and cites the im-
mediate values of vocational-industrial
and industrial arts training in helping
a youngster get a head start on skill
development.

The illustrated booklet covers six
vital craft specialties in detail, in-
cluding that of maintenance elec-
trician. Opportunities open to the
skilled craftsman in metal working,
electronics, automation, and atomic
energy are related. The second book in
this series, entitled “Your Opportuni-
ties in Industry as a Technician,” will
be off the press soon.

Both books, which have been pub-
lished expressly for junior and senior
high school students, guidance coun-
selors, and libraries, may be obtained
by writing the NAM direct.

BENDIX COMPUTER BULLETIN

A six-page illustrated bulletin de-
scribing its Model G-15D general pur-
pose digital computer and its digital
differential analyzer accessory is now
available from the Bendix Computer
Division, 5630 Arbor Vitae St., Los
Angeles 45, Cal.

New programming techniques and a
complete new line of input and output
equipment are also described in this
publication. Write the manufacturer
for a copy.

"“BUILDING BLOCKS"

Servo Corporation of America, New
Hyde Park, N. Y, has issued a new
4-page “pop-up” folder showing a com-
Plete system-simulating laboratory de-
signed around the company’s “Servo-
mation Building Blocks.” These
“building blocks” cut project time and
costs, reduce testing and debugging
time, and enable engineers to under-
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MARINE RADIOMEN

e o o BRAND NEW IMPEDANCE BRIDGE de-
sigried not only to measure reactance and re-
sistance of components, but also to measure an-
tenna resistance and reactance at marine frequen-
cies. Range is 25 to 5 mc. Complete with
accessory box of plug-in standards and educa-
tional instruction book with a special section
devoted to marine antenna measurements. No
power is required for the bridge. Carry it any-
where you carry your signal generator. This is
what you have always needed to load and trim
antennas to get all the power of your customers'
transmitters into the air. Here is accurate lab-
oratory equipment, made for the U. S. Navy to
duplicate a commercial bridge presently being
sold for $590.00! Please order by our Cat. No.
123-611BRIRN. Shpg. wt.

60 Ibs. Only

AMATEURS!

The absolutely hottest yet ready-to-go, factory

wired mobile transmitter receiver!
Ask the southern W6's and K6’s about the BLACK
WIDOW! Now introduced nationally for the first time!
Heaters wired for quick changeover 6 or 12
your car-radio speaker to reduce size and cOSt,
quires external power supply 300 V. 00 ma, not
included. Only 9” wide, 5" high, 6 deep Hang it
under the dash. Built-in tune-up meter also serves as
S-meter. Crystal plugs in to front panel for quick,
easy, frequency change. NVFO plug-ins now in the
works, will be ready soon.) 8 Walls output! Very
sensitive and selective band-spread superhet xecelver
with vernier tunlng and large calibrated
BLACK wIiDO

We have a limited supply of 12 V., dynamotors to sup
ply this unjt. Sold only with the BLACK WIDOW,
Special $6.9:

WHISTLE HIGH OR WHISTLE LOwW . . .
and make a motor turn or stop to change your TV
channels or open garage door. Or switch to contact A
or B to kill commercials, switch your model rallroad,
or water your lawns! We sell you the polarized, sen-
sitive relay for $2.95: we supply a %xuchme with
bridge design equations. You furnish the brains and
tuned Circuits.

MORE FUN: Send for our new RELAY BULLETIN!
You’ll learn about the relay without a coil and the
tricks it can do!

420 MC SPECIALS

RECEIVER: 46ACJ has double-conversion. Uses 13
tubes, Three 446-A Lighthouse Tubes tune 450-600
mc. and you re-tune only the osclliator. We give
schematic and instructions. First 1F of 55 mc is am-
plitied In 2 stages., Second IF of 16 me has 4 stages.
Detector {s followed by 1wo stages, Brand new. In-
(c)ludes 8—8AC7, 3—446A, 1—6AG7, 1—6H6.

nly

TRANSMITTER 30 Watt TV transmitter.
—8025, 2 as 250-385 mec P-P osc, driving the other
l.\\o as PA. The PA is grid modulated by a 3-tube
video ampl., and plate-mwd by a 3-tube svic apmi.
New with all tubes, schemanc and instructions_for
easy conversion to 420, Only .%15.75
COMB. DEAL: Recvr & Xmter, new, with Lubegs, Dolh

for_only

MOBILE HASH EATER
L-C Network Line Filter up to 25 amperes, eats up
line-carried ignition and static noises, Hi-Fi Boys,
Attention: This unit has two 4 MFD, 50 v. oil bath-
tubs & hi-Q choke. Use parts for Freq. Divider -'9
network. Ship. wt. 7 lbs. Cat. 180LF1RN. Only (4

THE BEST, HANDIEST CARBON MIKE

RS-38. Used In CAA towers. Fits in the palm of
yow hand! Has press-to-talk button on top. and a
springy curled cord only 1 ft. long which slretches
to 415 ft. With slandmd PL-68 3-circuit plug at
other end. Like new and guaranteed.

Terrific buy at only

NEW—With hanger

6 VOLT COMMAND POWER
v. dynamotor with exact base t0 snap on to any BC,
ARC or ARA Command Recelver. Same efficiency as
the 24 V. unit, same output.
Fully guaranteed! ONI¥.......ceocoveses .

DON'T STEAL THE HANDSET FROM A PHONE BOOTH!
STEAL IT FROM US FOR ONLY $1.79!

WESTERN ELECTRIC'S E1 HANDSET, guaranteed con-
dition, with 3-cond cord, F1 button, top-quality re-
ceiver unit. |ewdv to use for Radiotelephone, Intercom,
or ta start your own Telephone Company. With in-
struetion shcev. telling you how to make a telephone

intercom system. Shpg. wt. 2 1bs.
cat. 1280TL7RN. Only
Ask for

Cat. 1906TL7X6RN. Six for only.

AHOY, THAR! The following Marine Bargains
are described more fully in our new Marine-

Radio Bargain Bulletin. Send for it! It's free!

1) MARINE RADIOTELEPHONES: Three types starting
at $279.50. Sharpest buys on land or sea!

2 ek leSTALLAsTION Complete, brand new.

$169.00

1_

3 . BENDIX REMOYE READING COMPASS:
Complele new. with book and cables. Puts vour
binnacle on a little corner of the desk in your
cabin: with automatic compensation for azimuth
and heeling errors! 50
All_for only .

4) E:‘FTEREMEI';V CLE\éER SCIENTIFIC LIFE BOAT OR

RAFY DEVICE that could save your $4 95

life.
5 RADIO DIRECTION FINDER: Without front-or-hack
amhiguity. Brand new. -’ 0
L]

Only
Many other Recéivers and Direction finders at similar
fahulously low prices. Example: 6-tube Superhet Re-
ceiver. 195 kc—9.05 mc, conununus. ex- $19 95
cellent condition, with tubes. Only.

Wide-Pass Test Scope & 455 KC Panadaptor
Both in one compact unit! Brand new with schematic.
Also 5.25 and 30 mec. inputs. The only modification
required is to replace only one power transformer
with 60 cy. units we show you how to find in your
hell box and how to connect 1D-60/APA-10.

A gem that cost Zovt. §1,000 9 50

Cat. 14061SC1RN. Oniv. . ..

MATCHED
,-. MINIATURE
i ‘) METERS

Gorgeous new line—

Only

A 112"

Handsome black callbration on white face.

2% accurncy D*Arsonval movements. Guarabteed!

DC Mlcroamperes 0-50 . $5.95. 0-100 or

100-0-100 $5.50. 0-200 . . . $4.95. 0-500

8 5 m .50, DC Mnllwmperes 0-i, 0-100, 0-200,

0-300. 0-500. any one $3. 50. DC amps:

0-10 $3.95. RF amps 03 .. . $5.95, AC
Volts: 0-15 or 0-150, either one ., . $3.9

FREQUENCY
METER BARGAIN!

80908 ls '\lso a wonderful
Grid i eter and Relative
Field Strcngth Meter! Frequency
144-225 mc, covers VHF com
munications and upper TV ch'm-
nels. You tune a silver-plated
cavity to resonance with a large
National Velvet Vernler dial. A
probe in the cavity feeds the dlode plate of a 185 and
the rectified negative voliage applied to the grid of the
same tube dips the plate current as shown on a 0-500
de microammeter. The dial is individually calibrated
with a curve showing 100 kc per dial division. The
entire umt is in a compact carrying case only 1215 X
83, x 616" with a leather handle. Schematic is
pasted inside. Includes plug-in_antenna. Spees in-
side for one ea, 1.5 V and 45 V batteries. This
precision laboratory device is in excellent

condition

FREQUENCY METER AND TEST OSCILLATOR!
115 V.. 50-800 cy. power supply. In freq.
meter section. crystal osciliator heats VFO. Osc.
section puts out sine or pulse modulated RF.
With tubes, headset. cox%so adapters, radiators,
K.

. 465-498.5 MC Cat. 2006TYIRN. ...$19.95

Lu-1, 470 493.5 MC Cat. 2BOSTY2RN. ... 17.95

ONE-WAY STREET FOR ELECTRONS!
Operate Transistors, DC Relays, Meters, etc. From
Your AC Line . . . Or Detect Radio Signals . . . New
extra-high peak-inverse JAN Germanhlm Diode xN7o
stands 100 v peak and gives you up to 30 ma average
current! A terrific buy gives (II?m to you new and

aranteed at the bargain rate of
Sy T ¥ 8. 52.98

VHF CHECKER WITH SCOPE DISPLAY
150-240 me¢

Brand new unit made for Air Forces, so0 you know
that it §s made right. Signal generator feeds pulsed
RF to your receiver. Output of ycur receiver is dis-
played ‘and measured accurately. Built in AC powei
supply 115 V, any frequency from 50 to 1200 cy.
Alsu use the scope to analyze Hi-Fi amplifiers by puls-
ing its sweep from yvour square-wave generator. Each
sweep will present one complete pu]se from your am-
plifier’, sh;)énvl\}mt Shpg. wt. 50 lbs, 'A $1200 set,
» with all tubes and mstruc ion
hook for only $42-50

F R E E Blg Bargain Catalog!
Send for your copy.
All shpts. FOB whse. Send 259 dep. with all COD

orders, ltem sub. to prior sale & change of price
without notice. Min. order $2.50.

ARROW SALES, INC. “jgi st i
Central Mailing Address & Sales- Shuwroom 2441 S. Mich. Av., Dept. R., CHICAGO 16, ILL.

California Distributors’ Stores
G. L. Electronics, Inc., 1632 Venice, Los Angeles; P.A.R.T.S., Inc., 8305 San Fernande Rd., Sun Valley

MUST MOVE OUR WAREHOUSE

Sef Builders—Experimenters

GIANT SURPRISE KIT $4%

25-30 1bs. of brand new RADIO PARTS
. .. no junk . Transformers, Filter
and Bypass Condensexs ReSlstOlS.
Wirewound, Carbon., Volume Controls,
Sockets. Wire, Variables, Chassis and
Gang Switches. Parts that every Serv-
ice Man, Experimenter or Ham needs.
Express or Freight Shipments Only.
No C.0.D.

NEWARK SURPLUS MATERIALS CO.
324 PLANE ST., Newark, N. J.

www.americanradiohistorv.com

college grads get
@ahead faster!

. have higher incomes . . . advance more rapidly.
Grasp your chance for a better life. Share rewards
awaiting college-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-
tronics). Also Mech., Civil, Elec., Chem., Aero., Eng.
36-months in Bus. Adm. (Gen. Bus., Acctg., Motor
Transport Mgt.). Superior students faster. More pro-
fessional class hours. Small classes. Enrollment lim-
ited to 1550. Beautiful campus. Well-equipped labs.
Prep courses. Enter June, Sept., Jan., March. Earnest,
capable students (whose time and budget
require accelerated courses and modest
costs) are invited to write Jean McCarthy,
Dir. Adm., for Catalog and *“Your Career in
Engi ing and C ce.”

TRI-STATE COLLEGE

1647 College Avenue Angola, Indiana
163
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STAN-BURN

_ N
G-PA-RHKH
SPECIAL COMBINATION!

GARRARD-RC 121
4 SPEED HI-F1 UNIT

Includes: GE RPXOSOA magnetic cartridge,
RR510C AM-FM-RECEIVER (tuner & ampl lifier on a

. 10 watt amph! flat freaq.
P ist. Autom Freq. Contro} for precise
tumng inctudes volume, tumng bass tone, treblp
tone, and function plu;
tape recorder). SP12B ELECTRO—VOICE 12~ sPEAKEn
(40-50_ cps, 20 watts. Resp. 30-13,000 cps. 16 ohm
imp. Sens. rtg. 46 db. Crossover 4500 cps. 1 Ib.
Atnico V magnet 1214” dia.). BASE REFLEX CABINET
(Modern design, completely insulated, heavy plywood
construction) and RECORD CHANGER BASE.

A $250.00 VALUE— 519995

YOURS FOR ONLY.........

Specify BLONDE OR MAMHOGANY FINISH desired
You may choose other components in place of above.
Send us your list for lowest package price.

CATHODE RAY TUBE SPECIALS

ONE YEAR GUARANTEE

| ak Type STAN | G.E. Type stan

I $15.80...10BP4 $10.00 | $30.75...17CP4.. 520 50

I 19.10...12LP4A 13.95 33.90...17GP4..... 21.50

12QP4 10.50 24.75...17LP4..... 18.00

I 18.75...12UP4 15.00 37.00...19AP4A... 24.00

20.75...14CP4. ..., 13.75 28.35. P4A... 18.95

I 15DP4. 14.50 32.10...20CP4B*.. 21.95

33.75...16AP4. 18.50 36.00...21AP4. ... 25.00

I 32.20...16DP4A 15.25 29.75...21EP4A, .. 20.15

l 23.50...16KP4, 15.75 33.50...21EP48B*, ., 23.25

27.20...16KP4A* . 18.75 30.90...21FP4..... 21.15

I 33.75...16GP4. ..., 8.75 37.00...21MP4.... 26.25

31.50...16LP4A 15.25 29.75...21YP4 . 22.00

I 31.:8. lS:lPl. }g.zg 100.09. ZIAP4 . 58.0(}

23.50...17BP4._ ... 7 08, gUar..

* 46. Gﬂ...ZlcPlA‘ 38.00

I 27.50...178P4B*.. 18.75 45,20 34DPaAs. 39.00

l #Alyminized=—INQUIRE FOR ANY TUBE TYPE NOT LIS ED

I STAN-BURN CRY TUBES RCA LICENSED—MFD. BY LINCOLN

PRICES SUBJECT TO CHANGE WITHOUT NDTICE
I $20 WORTH OF ELECTRONIC PARTS IN GRAB-BAG
consisting of: Porcelain sockets, coils, speaker, trans.
resis, cond. Y $1. o8 (plus 505 pnstage)
TAPE RECORDERS—Famous Brand

SPECIA
I List Pr. $249.95 5169 00 List Pr, 8129 95 579 95
List Pr, 199.95 128.00 List Pr. 59.9
I Write lor com plete illunrlted dehuls

L L e
DELUXE AMPLIF. KIT--Model SBFL30—An ultra fine
30 watt Hi-Fi Ampl. Kit with transistorized pre-amp.

assures Mgh gam lcw noise front end. Freq. Response:

Comnlde with all parts, tubes,
chassis, diagrams and manual of instruction,
solder and Wir. ... eoueeieoososeacssos e 344.95

HI-FI AM.FM TUNER KIT—Model SIHFT7—A choice

Model sBFMs Far FM reception only.
Cover for above models

ame

F R E E 0§ ELECTRONIC PHONO FACTS
L] (Worth $1) by Maximliilan

Well. Handy reference gulde jam-packed with

vaiuable Info. Write to Dept. RN-4 today.

—-—_—

VM 4 SPEED HI-FI CHANGER—Model 1210 with
Ronette. Sonotone or Astatic flip.aver cartridue, $22.95

RC 456 4-speed Collaro, BHAND NEW, Specnnl 33 8

45 RPM SPINOLE for lbo
4 SPEED PORTABLE RECDRD PLAYER with MONARCH
| CNANGER—RnneHe cartridge—Two Tone Case..$33.95
4 SPEED portable changer ampl with 2 tube
imnliﬁl .................. $39.9%
iR T
I WEBSTER 4-speed '‘Magic Mind automatic Roneue
Sonotone or Au-hc flip-over cartridge . . %$24.95
MONARCH Modcl UAGU 4 SPEED AUTO. INTER IR
CHANGER with crystal cartridge,......... $22.95
| same with GoLp RING 4500 S.S oo

Same with G.E. RFXO50A. ... ...... 26.98

| Same with G.E. nwxoszA Diam. sapph. 38.95

45 RPM SPINDLE ...................... 1.88
TU-8 MONARCH Speed MOTOR

TABLE UNIT (le!l Irm) NEW LOW PRICE 3.98

I HI-FI DIAMOND NEEDLES—I yr. guar.
| SINGLE DIAMOND NEEDLES $949
|

DIA/SAPPH (Dual Needles)......... I‘o49
Shipped PPD, (Specify cartridge make)

HI-FI COMPONENTS ¢ KITS
WHY o RECORD PLAYERS e TAPE
pAY RECORDERS ¢ TUNERS o
AMPLIFIERS ¢ SPEAKERS s
MORE° ELECTRONIC PARTS &

TUBES e Etc.
Top brand nationally adv. equipment in this and
other Radio & TV mags. is_yours at low, low

prices. Send us your list. Give Mir name and
modecl No. Domestic mders shipped PPD on KITS
only. Write for '57 catalogs to Dept. RN-4 now.

Export inquiries and offers invited,

Balance C.0.D. All prices
F.0.B. NEW YORK Warehouse, Minimum order $5.00.
Write for our latest price list and Hi-Fi Catalog RN-4,
] All Prices Subject to Change Without Notice

STAN-BURN

Terms: 2°°/o with order.

RADIO and
ELECTROMICS CO.

558 COMEY ISLAND AVE, = BKLYN 18, N Y.
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stand servo system parameters and
their influence on the functioning of
even the most complex servo loops.

A copy of Catalogue SSB-9904, com-
plete with coupon for obtaining addi-
tional information, is available on re-
quest.

ALLIED SUPPLEMENT

Allied Radio Corporation, 100 N.
Western Ave., Chicago 80, Ill, has is-
sued a 72-page supplement which is
currently available on request.

Designed to be used in conjunction
with the firm’s 1957 all-product cata-
logue, the new publication pictures and
describes a variety of high-fidelity
equipment, “Knight” Kits, tools, TV
antennas and accessories, tubes, ama-
teur gear, test equipment, etc.

When writing for a copy of this sup-
plement, please specify No. 163.

BATTERIES FOR TRANSISTORS

Ray-0-Vac Company, 212 E. Wash-
ington Ave., Madison 10, Wis., has just
issued a new ‘‘Engineering Handbook”
section covering batteries for transis-
tor and electronic applications.

Individual specification sheets on the
physical dimensions of the batteries
and charts showing discharge charac-
teristics and potentials are included.
These details are of particular interest
to design, development, and research
personnel as well as the advanced elec-
tronie technician in the radlo and elec-
tronic industry.

Please specify “Batterles for Tran-
sistor Radio and Electronic Applica-
tions” when writing for this material.

SIX RETMA STANDARDS

The Engineering Department of
RETMA, 11 W. 42nd St., New York 36,
N. Y, has just issued six new stand-
ards of interest to the industry.

RS-171 covers high-voltage ceramic
dielectric capacitors (class 2) and sells
for 25 cents a copy; RS-172 deals with
fixed composition resistors and is avail-
able at $1.20. The other standards are
RS-173 (emergency standby power
generators and accessories for micro-
wave systems) at 40 cents; RS-174
(audio transformers for electronic
equipment) at 90 cents; RS-175 (audio
inductors) at 50 cents; and RS-176
(pulse transformers for radar equip-
ment) priced at 60 cents.

Any or all of these standards are
available from the Engineering De-
partment. Payment must accompany
orders except in cases where formal
company purchase orders are submit-
ted.

SSB BIBLIOGRAPHY

The Office of Technical Services,
U. S. Department of Commerce, Wash-
ington 25, D. C.,, has compiled a 105-
page bibliography of material pub-
lished between 1921 and July, 1956 on
the single-sideband method of trans-
mission in communication systems.

The bibliography contains 492 refer-
ences to unclassified books, articles,
and research reports on the method.
Some articles on high-frequency crys-
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tal units and crystal lattice filters are
also noted, since developments in sin-
gle-sideband tuning has depended on
advances in quartz crystal manufac-
turing.

The book is priced at $2.75. Specify
PB 111837 when placing your order.
Payment must accompany all orders.

RESISTOR SPEC CHART

The latest MIL-R-93A, MIL-R-9444.
and commercial specifications for 24
types of encapsulated wirewound re-
sistors are compared in a handy new
cross reference chart being offered
free by Shallcross Manufacturing Co.,
Collingdale, Pa.

The reverse side contains helpful ap-
plication notes to aid in interpreting
the various ratings and characteristics
according to the requirements of each
job.

When writing for a copy of the
chart, please specify “Supplement to
Bulletin L-30.”

DESIGNERS' DATA

A new 12-page booklet which in-
cludes information on permanent mag-
nets, thermistors, and thyrite varistors
is now being offered by the Metallurgi-
cal Products Department of General
Electric Company, Detroit 32, Mich.

Entitled “Trends and Developments
for Electrical Design Engineers,” the
new publication is divided into four
sections and discusses the subject mat-
ter in relation to a designer's prob-
lems. It points out new approaches,
possibilities, and methods for using the
products.

""SPEEDIER SERVICING"

Telematic Industries, Inc., 16 How-
ard Ave., Brooklyn 21, N. Y., is offering
a 16-page booklet of interest to service
technicians.

Entitled “Hints for Speedier Serv-
icing,” the booklet goes into full detail
on the common faults found in CRT
and sync circuits, how to recognize
them, and how to fix them quickly and
economically.

The booklet
charge.

is available without

POWER SUPPLIES

Opad Electric Company, 69 Murray
St., New York 7, N. Y., has just issued
a new 16-page catalogue covering its
line of standard low-voltage rectifier
power supply equipment.

A “Power Equipment Questionnaire”
form is also included for requesting in-
formation and quotations on special
and custom-built power supplies.

CONDENSED CATALOGUE

General Radio Company, 275 Massa-
chusetts Ave., Cambridge 39, Mass.,
has issued an 8-page, two-color con-
densed catalogue covering its entire
line.

Included in this compact brochure
are details on precision fixed and vari-
able units, decade units and boxes,
“Variacs,” test equipment of various
types, bridges, broadcast monitoring
equipment, and laboratory-type test

RADIO & TV NEWS
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gear. One page is devoted to a listing
and specifications on a variety of small
parts.

Copies of this bulletin will be for-
warded without charge on request.

RETMA STANDARDS LISTING

The Engineering Office of the Radio-
Electronics-Television Manufacturers
Association, 11 W, 42nd St., New York
36, N. Y., has issued a 10-page listing
of bulletins and publications which are
currently available for distribution.

The material included in the listing
covers a variety of subjects and some
of the standards still available date
back as far as 1947. Those whose work
involves reference to various industry
standards will undoubtedly want a
copy of this master list.

FEDERATED PURCHASER CATALOGUE

Federated Purchaser, Inc., of Moun-
tainside, N. J., has issued a 196-page
general catalogue, its first in many
years.

The publication consists of a concise
compilation of pertinent data on thou-
sands of electronic components. Copies
of this new catalogue can be obtained
from any of the company’s branches
in New York, N. Y.; Newark, N. J.;
Easton and Allentown, Pa.; or Los An-
geles, Calif.

SILICON RECTIFIER DATA

Sarkes Tarzian Inc’s Rectifier Divi-
sion, 415 N. College Ave., Bloomington,
Ind., has available a series of “Design

We Have OVER 1000
USED TV SETS

At All Times In Our Huge Warehouse

Buy one or mare of these WORKING

TVs to sell or use as your own second

st All Sets In GOOD WORKING con-
on!

Your Choice—Console or
Table Model

.. $58.00
. .$64.00
.$72.00
.$99.00

When ordering TV's, state whether
tuble model or console is desired.
Also preference on make of set. All
TV's sent railway express F.0.B.
Newark. On any quantity WIRE or
CALL today!

FREE BONUS ANTENNA
GIVEN WITH ANY TV SET
ORDER!!

FREE RCA "CHEATER' CORD
GIVEN WITH ANY TUBE OR-
DER OF $7.00 OR MORE!!

FREE POSTAGE in U.S.A. and
Territories on orders over $5.00.
25¢ handling charge on orders
under $5.00. 25% deposit re-
quired on C.0.D.’s. Please send
approximate postage or freight
on Canadian and foreign or-
ders.  Subject to prior sale.

SEND for our FREE com-
plete TUBE & PARTS LIST
and order blank.

April, 1957

Notes” covering its silicon rectifiers
for various applications.

The types covered and the number
of the corresponding data sheet are as
follows: Type N1 (#3), Type N2 (#4),
Type N3 (#5), Type N4 (#6), Type
Pl (#7), Type P2 (#8), Type P3
(#9), Type P4 (#10), Type Q4 (#11),
Type M (#12), Type L (#13), and
Type LF (#14).

Write the company direct for any of
the data sheets required.

HICKOK GENERATOR

The Hickok FElectrical Instrument
Company, 10524 Dupont Ave., Cleve-
land 8, Ohio, has issued a data sheet on
its Model 660 white-dot-bar-color dis-
play generator which lists special de-
sign features and specifications.

The unit is small sized and portable.
It is designed to be used for on-loca-
tion color TV checks even in the ab-
sence of a station signal. Copies of
Form 660 describing this piece of
equipment are available from the
manutfacturer without charge.

ELECTRONIC WIRE

The Wire and Cable Department of
General Electric Company, Bridgeport
2, Conn., has just issued a four-page
folder on high-temperature electronic
wire that meets all the requirements

for Specification MIL-W-16878B.
These wires, designed for the inter-
nal wiring of electrical and electronic
equipment, meters, and panels, are

(Continued on page 166)
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TELLS HOW TO
ANSWER RADIO

RADIO T.V.QUESTIONS
SERVE LIBRARY

AND STUDENTS

AUDELS T.V. RADIO S8ERVICE
LIBRARY —Over 1300 Pages—
1085 Ilustrations & Diagrams.
1001 Important Facts & Pig-
ures on Modern TV, Radio,
Electronic Devices at your fin-
gers' ends Highly Endorsed.

INCLUDES TRANSISTORS
and Trensistor Circuits, Recti-
flers, Record Changers, P. A.
8ystems, Tape Recorders, Pho-
nograph Pick-ups, ¥.M., Auto
Radio; Rad!o Compass, Short
Weave, Radar, etc.

ASK TO SEE IT}

IT WILL PAY TO KNOW—
The Baslc Principles—Con-
struction — Installation — Op-
eration — Repairs — Trouble
Shooting. Shows How to get
8harp, Clear, T.V. Pictures. In~
stall Aerials—How to Test. Ex.
plains Color Systems, Methods
of Conversion,
Terms, etc. Includes
TUltra High Fre-
quency — Valuable

s [
8 COMPLETE
2 VOLUMES

Get this Information

for Yourself {‘o r dQ uRl’ crk'
eady Ref-

HDAYTEST= erence and
PAY ONLY $2MO.  Home Study.

—-=—=——=—=—-MAIL ORDER-—— —— =~
AUDEL, Publishers, 49 W. 23 St., New York 10, N. Y.
Mail AUDELS T. V. RADIO SERVICE LIBRARY (2
Volumes) $8 on 7 days free trial. If O. K. | will
remit $2 in 7 days and $2 monthly until $8, plus
shipping charge, is paid. Otherwise ! will return
them.
Name

Address
Occupation
Employed By .. smae s f fmmad baeo e b iams g s &

D SAVE SHIPPING CHARGE: Enclose Full
With Coupon and We Pay Shipping Charges.

Payment

Apology to Readers of Radio & TV News
Due to the tremendous response to our wonderful values
in tubes, our huge staff at Video Electric Co. was unable
to adhere to our Same Day Shipment policy. For this
feason, some orders were delayed a number of days.
We at Video wish to offer our profound apologies for
any inconvenience caused our customers. We are at-
tempting to remedy the situation at ence.

PROMPT SHIPMENT ON ALL ORDERS

DON'T PAY MORE FOR SET
TESTED LONG LIFE DEPEND-
ABLE RADIO & TV TUBES e
Per BUY VIDEO INDIVIDUALLY
HundredgoXED e ALL GUARANTEED
FOR ONE YEAR OR YOUR MONEY BACK

Some Standard Brand—Others With Famous VIDEO Brand
B6H6GT

12AT7

INTON PL.

NEWARK, N. J.

Phone HUmboldt 4-9848
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BUILD THE BEST—
BUILD A.LLI ED,S oWH

knight-kit HOBBYIST VALUE
2.TRANSISTOR POCKET RADIO

i Model
Nenr Y-262

Tedi S'|465

It's fun to build this efficient pocket-size
broadcast band radio. Entirely self-con-
tained, complete with built-in antenna (no
external antenna required), battery ‘and
earphone, Features reﬂex-tyre 2-transistor
circuit. Printed circuit panel simplifies as-
sembly, Has high-gain ferrite-core antenna;
super-sensitive miniature dynamic earphone
for excellent tone quality; variable capacitor
for accurate tuning; months of dependable
operation from single long-life alkaline cell
battery supplied. Two simple controls—
On-Off-Volume and Tuning. Handsomely
styled leatherette carrying case. Fits coat
pocket or may be worn from belt; only
4 x 3% x 13". Complete, with step-by-step
instructions, Shpg. wt., 134 1bs. 1465
Model Y-262. Net, F.O.B. Chicago.. 314

VALUES

*10-IN-1" LAB KIT
Y.265 $]263

Y-770 $795

“OCEAN HOPPER"
RADIO KIT SW RECEIVER KIT

v.730 $]9%5 y-120 S]Y3

See our Supplement No. 165 for 12
other knight=kit hobbyist values

3-WAY PORTABLE

SUPPLEMENT
featuring knight-kits

Send for our FREE
Supplement No. 165
featuring 45 great
Knight-Kits, including Test
Instruments, Hi-Fi, Hobbyist
and Amateur Kits. Write
for your copy today.

ORDER FROM
ALLIED RADIO

Dept. 01-D7, 100 N. Western Ave., Chicago 80, Il

| available with three types of insula-
tion: thermoplastie, nylon, and silicone
for various voltages.

Complete specifications and applica-
tion data are given in the folder which
has been designated as Publication No.
19-586.

MICROTRAN CATALOGUE

Microtran Company, Inc., 145 E.
Mineola Ave., Valley Stream, N. Y., is
now offering free copies of its new
1957 transformer catalogue to those
who request it.

This 20-page booklet lists a stock
line of miniaturized transistor driver
and output transformers designed for
typical servo, missile, or airborne ap-
plications in MIL-T-27 hermetic, mold-
ed, or open constructions.

GENERAL RADIO "VARIACS"

General Radio Company, 275 Massa-
chusetts Ave., Cambridge 39, Mass,,
has just issued a new 24-page bulletin
covering its complete line of “Variac”
adjustable autotransformers.

Dimension drawings, in addition to
photographs, are included for all mod-
els, and complete specifications and
prices are tabulated.

The company will supply copies of
“Bulletin O’ without charge on re-
quest.

TRANSISTOR MANUAL

The Semiconductor Products Depart-
ment of General Electric Co., 1224 W.
Genesee St., Syracuse, N. Y., has re-
cently issued a compact 64-page booklet
covering transistor applications, cir-
cuits, and specifications.

Entitled “Transistor Manual” and
priced at 50 cents a copy, the booklet
covers basic semiconductor theory, con-
struction techniques, transistor appli-
cations, an explanation of parameter
symbols, specifications of G-E transis-
tor types, a list of registered RETMA
transistor types, circuit diagrams, tran-
sistor radio cross reference chart, and
a bibliography. The diagrams cover
simple and elaborate circuits.

VARIABLE CAPACITOR DATA
Hammarlund Manufacturing Com-
pany, Inc., 460 W. 34th St., New York
1, N. Y., is offering a new catalogue
covering its line of variable capacitors.
The new publication lists all stand-
ard variables the company makes and
provides complete electrical and me-
chanical information on each. -~
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BE QUALITY WISE . . BUY QUAL-KITS!

HI-FI AMP. KIT
Complete 6 tube-10 watt
amplifier. Push-pull
beam power output,
buitt-in pre-amp.5 posi-
tion sel2ctor switch, 3
position record equaliza-
tion, LP, RIAA, Eur. Re-
sponse ¥, db. 20-20,000
cps. Output 10 watts at
less than 2% IM. Low
noise level and harmonic

distortion. $28.50

Every kit complete with
28 page fully illustrated
instruction and assembly
manual. Cover and legs
optional.

HI-FI AM-FM TUNER KIT
Advanced 7 tube circuit
plus Rectifier for full
sensitivity and selectiv-
ity. Distortion less than
1%. Sensitivity is 5 uv
for 30 db quieting on
FM, 25 uv AM. Armstrong
FM Circuit with limiter.
Foster-Seeley Discrimi-
nator. 20-20,000 cps re-
sponse. Full AFC control
— no drift. Easy assem-
bly. $28.95
Add 1094 Fed. Tax
Write for FREE catalog
and npame of nearest
dealer carrying these
remarkable units.

QUALITY-ELECTRONICS

319 Church 5. Dept [EANew York 13, M. Y.

EASY TO LEARN CODE

It is easy to learn or increass speed
with an Instructograph Code Teacher.
Affords the quickest and most prac-
tical method yet developed. For be-

or
able tapes from begfinner’s alphabet
to typlcal

Avail-

on all
Bpeed range 5 to 40 WPM. Alwaya

ready—no QRM.

ENDORSED BY THOUSANDS!

The Instructograph Code Teacher lit- &

erally takes the Place of an operator-
instructor and enables anyons to
learn and master code without

tur-

ther T
“‘acquired the code'’ with

Write today for convenisnt rental and

of have
the Instructograph System.
purchase plans.

INSTRUCTOGRAPH COMPANY

4711 SHERIDAN ROAD. CHICAGO 40, ILLINOIS

PREPARE FOR A GOOD JOB!
BROADCAST ENGINEER
RADIO SERVICING

AUTOMATION

TELEVISION SERVICING
BLACK & WHITE—COLOR

APPROYED FOR YETERANS AND SURVIVORS
OF YETERANS
BUILDING AIR CONDITIONED
SEND FOR FREE LITERATURE

BALTIMORE TECHNICAL INSTITUTE
1425 EUTAW PLACE, BALTIMORE 17, MD.

ZVTFON "QUALITY BRAND"

RADIO & TY RECEI¥YING

BRAND New

INDIVIDUALLY BOXED

Terrifically LOW PRICED!

Send YODAY for Complete Catalog

ZYTRON TUBE COMPANY

220 West 42nd Street - New York 38, N Y.

TO GET MOST DOUGH—
SELL TO HARJO!

WE'RE BUYING: BC-224 & BC-348 RECEIVERS.
ARC-3 ART-13 BC-788 RS/ARN-7

Cash or trade. Quick action. Top moneyl

HARJO SALES CO.
503 N. Victory Blvd.

Burbank, Calif.
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June lIssue
closes April 10th, Send order and remittance to:
RADIOC& TELEVISION NEWS, 366 Madison Ave.,
N. Y. C. 17,

RATE: 50¢ per word. Minimum 10 words.

RADIO ENGINEERING

COMPLETE radio, electronics theory & practice;
television ; broadcasting; servicing; aviation, ma-
rine, police radio. 18 or 21 months. Catalog. Val-
pa;also Technical Institute, Dept. N, Valparaiso,
Ind.

DESIGN—Construction Service or Consultation
on any type of Electronic Device. Electronic Serv-
ice Engineers, Poteau, Oklahoma.

FOR SALE

DIAGRAMS—Radios, Amplifiers, Changers, $1.00
Each. Television Service Data $2.00. Unknown
Models, (iive Tube Layout and Part Numbers.
Kramer’s Radio Service, Dept. 656, 36 Columbus
Ave., New York 23, N. Y.

USED Kay Mega Sweep Model 111-A $300. Used
Sylvania 7 Inch Laboratory Oscilloscope Type 404
$195. New Sylvania 7 Inch Laboratory Oscilloscope
Type 403 $175. Used Community Engineering Corp.
Sweep Generator Model 100-S $100. Used Equip-
ment In Good Condition. Telco Dept. R-1, 16 South
Dorcas St., Lewistown, Pa.

BUY Government Surplus—Walkie-Talkie; Radio-
TV Electronics ; Transceivers; Test Equipment ; Os-
cilloscopes ; Radar; Voltmeters—Fraction of Army
costs—Buy direct from U. 8. Government Depots—
List & Procedure $1.00—Brody, Box 8-RTB, Sun-
nystde 4, New York.

PLATINUM Electronic Scrap. Highest prices.
Estimates by mail. Satisfied customers from coast
to coast. Ship with perfect confldence. Cash sent
by return mail. Noble Metals Co., Box 1113, Santa
Monica, California.

CYLINDER and old disc phonographs. Edison
Conqueror, Idelia, and Oratorio models. Berliner
Gramophones and Zono-o-phones, Columbia cylin-
der Graphophones, and coin-operated cylinder
phonos. Want old catalogues and literature on early
phonos prior to 1915. Will pay cash or trade late
hi-fi components. Box 30 % RADIO & TELE-
VISION NEWS.

WANTED: Recelver R5/ARN-7, MN-62A Trans-
ceivers, RT18/ARC-1, AN/ARC-3, BC-788C, 1-152C,
Collins, Bendix equipment, Test Sets, Dynamotors,
Inverters. We pay highest prices. Advise gquantity,
condition, price first letter. Alrcraft Radio Indus-
tries, Inc., 15 East 40th St., New York City, tele-
phone LExington 2-6254.

WANTED — Radio Transcriptions-Thesaurus By
Rhythmakers, Also Associated, World, Etc. Ken
Crawford, 215 Steuben, Crafton, Pa.

CASH Paid! Sell your surplus electronic tubes.
Want unused, clean transmitting, special purpose,
receiving, TV types, magnetrons, Klystrons, broad-
cast, etc. Also want military & commercial lab
test and commmunications gear. We swap too, for
tubes or choice equipment. Send specific details
in first letter. For a fair deal write, wire or tele-
phone: Barry, 512 Broadway, New York 12, N. Y.
WAlker 5-7000.

OLD band FM receiver, 44-48-MC, state price and
condition. A, M. Nohe, 246 W. '6th Ave. ., Hunt-
ington, W. Va.

REPAIRS AND SERVICING

HIGH Fidelity Speakers Repaired. Amprite Speaker
Service, 70 Vesey St., N. Y. 7, N. Y. Ba. 7-2380.

TELEVISION Antenna Towers. The finest self-sup-
porting Antenna Towers available at reasonable
prices. Heights to 200 feet, $39.95 up. Allied Elec-
tronics, 111 North 41st, Omaha, Nebraska.

MONITCRADIO, Police-Alarm Receivers Model
PR-9 factory guaranteed, sealed cartons, $15.00
and your used Communications Receiver such as
8-38, $-20, 8-22, 8-53, SW-54; $5.00 cash and your
used Communications Receiver such as 8-40, NC-57,

RME-84, VHF-152A. If you desire MR-10 or MR- 33
instead of PR-9 add $15.00 to cash payment. Trade-
in Receivers must be in good saleable condition.
Ship Express properly packed. We will forward
your Monitoradio COD if you wish. Offer ends June
1st. Allied Electronics, 111 North 41st, Omaha,
Nebraska.

ELECTRONIC Kits and components wired and as-
sembled. F. Yarnall, Myerstown, Pa.

TAPE RECORDERS

RECORDERS, Tape, Hi-Fi. Wholesale Prices.
Catalogue. Klarston, 215 E. 88th St., N. Y. C. 28,

HQ for the 5 TOP QUALITY brands of\

‘'TUBES

AT SENSIBLE PRICES!
® 90-Day RETMA guarantee @ Brand New
® Individually boxed e First quality only

WRITE FOR LATEST REcllVING AND TV TUBE
PRICE LIST, FREE!
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* (SURPLUS)
and many others. over 1000 typel in stock! WRI'TE!

2 COLOR TUBE CARTONS

Keeps your tube stock neat. New
safety partition prevents tube

breakage. Distinctively 1litho-
aphed in glo and biack,
% mon dnlt tube carton
tod. Mi quantity:

TAPE Recorders, Tape. Unusual Values. Free
cNatgvlog. Dressner 69-02 R, 174 St., Flushing 65,

RECORDERS Wholesale ! Tapes: 1200’ $1.39; 1800’
$1.85. Towers—15335, Philadelphia 5.

DIAGRAMS for repairing radios $1.00. Television
$2.00. Give make, model., Diagram Service, Box
672-RN, Hartford 1, Conn.

TUBES—TYV, Radio, Transmitting And Industrial
Types At Senslbly Low Prices. New, Guaranteed,
1st 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.

NEW—Limpander model 100, the Consonant Am-
plifier-Limiter with high speed noise squelch. Elec-
tronic Systems Engineering Company, 903 Cravens
Building, Oklahoma City, Oklahoma.

COMPLETE Television Sets $11.95.

Jones TV,
1115 Rambler, Pottstown, Pa.

ATTENTION Canadian Hams: New Bendix TA-12
transmitters and RA10-DB receivers with control
box at 29.50 each. Those units are hermetically
sealed, packed in individual wooden cases. Good
serviceable AT1 transmitters at 17.50 each and
AR2 receivers at 37.50 each. AT1/AR2 built for
12 volt input. Jas. Slater, Kingston, Nova Scotia.

$1.00 BUYS 50 resistors 100 ohm to 2.2 megohm.
WIVTZ, Haunfelder, 900 West Glendale Avenue,
Milwaukee 9, Wisconsin.

WANTED

SELL Your Way To Wealth! Wanted Surplus mil-
itary and commercial aircraft electronics: ARN-7,
ARC-3, 51R-3, APN-9, RC-348, RTA-1B, BC-788,
1-152, L-5, MN-53, 18S-4, BC- 610, C\\-3 test
equipment and All Vacuum Tubes. Top prices paid.
For fattest checks—sell to Rex! Bob Sanett,
W6Rex, 1524 S. Edris Drive, Los Angeles 3.),
California. Phone: REpublic 5-0215.

AN/APR-4, AN/APR-9, other ‘‘APR-,” ‘“ARR-,”"
“TS-,”" ARC- 1, ARC-3, ART- 13, everythlng sur-
plus, Tubes, Manuals, Laboratory equipment.
Describe, prlce in first letter. Engineering Asso-
ciates, 434 Patterson Rd., Dayton 9. Ohio.

April, 1957

HIGH FIDELITY

DISGUSTED of "*Hi’* Hi-Fi Prices? Unusual Dis-
counts on all your High Fidelity requirements.
Write now. Key Electronics Co., 120 Liberty St.,

New York 6, N. Y.

CORRESPONDENCE COURSES

USED Correspondence Courses and Books sold and
rented. Money back guarantee. Catalog free.
(Courses bought.) Lee Mountain, Pisgah, Ala.

100 of any one size. Write for
case Iot pr-:es

SI1Z OR TUBE P!R 100
Mmuturn . ¢.. . . .$1.00

2.0

HITE GLOSSV BOX!S
complctel blank, No printing or

color. Otherwise nmc u a
Same high qual me
prices. Sp!c"y --wm‘rl:" when
ordering. When color is not stated,
color carton; will be shipped.

UBE STACKERS
White |ouy only. M
holds lO Mini tube c
stacker holds 10 “GT" cartons.
1 PER El‘;:’:

INVISIBLE INFRA-RED
CL-2 LAMP $10.00

'l‘he device that makes license free transmission

reality! 2 way voice or MCW can be transmit-
'.ed over concentrated invisible infra-red rays.
Informatjon on how to construct a 2 way trans.
mit-receive station available. s1o oo
CL-2 LAMP, w/info (worth 850).....

ELECTRONIC EQUIPMENT SPECIALS

INSTRUCTION

ENGINEERING Degrees earned by home study.
(Residential courses also available). Pacific Inter-
national University, (American College of Engi-
neering), Box 27724-C, Hollywood 27, Calif.

DO you want to be a writer? No engineering back-
ground or writing experience required tc be a tech-
nical writer. Our students earning over $600.00 per
month before completing course. Write Technical
Publications Institute, 9022-1, Melrose, Los An-
geles 46, California.

MISCELLANEOUS

TRADE-in TV sets. Ship anywhere. 10”-$8, 12”-
$12, 167-$18, 177-$20. Packing $3 extra. Send
money order for immediate shipment. Justis Bros.
Newport, Del.

T S” 0SCILLC €. Model 274A. at less than
1 reg. price! EXc, €ONde .o eusvnnanes 5,00
RCA 5" OSCILLOSCOPE Model WO-88A. A real good
Clean. vy [ L P $85.00
RCA TV SWEEP 8 NERATOR Model! WR-59A. In exc.
nd. A bargain at only. . .....ciaieonn $75.00
WALKIE TAI.KIE' BC Sfl Exc cond. In pairs onlv
with batteries. A good buy! ...... ...... $119.00
DYNAMOTOR. Vy compact. 12 VDC in. 420 VDC
L;? ;‘3'"' out. (160 ma. cont.). ... .o, $9 gs
FREQUENCY MET!R Lavoie Model 105S8SM (TS-1274U)
373 to 725 Mcs. Covers cmzens band, col
ND ok 3

good

Measureme:
86-110 Mcs. 30 Kc. de

condition

EXTRA! JUST ARRIVED!

25 TONS of the most heautiful Ham. Industrial, Radio
station, and Service tech. transformers in existence.
Much too many to list here. and all at the lowest
rices vou ever saw, Write for special transformer
isting. It’s FREE!

WRITE FOR '"BARRY'S GREEN SHEET."" FREE!

TERMS: 259 deposit with order. bllll\l:. c 0 D.
All merchandise guaranteed. F.0.B.

Subject to Price Vcrlahon &

DECALS—Trademarks, Service, Sales, etc. Write
Allied Decals, Inc., 8378 Hough, Cleveland, Ohio.

BUSINESS cards for TV servicemen. Raised print-
ing. Free cuts. Polart Company, 20115 Goulburn,
Detroit 3, Michigan.

www.americanradiohistorv.com
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ELECTRONICS

BARRY =z

512 Broadway, Dept. RN, N.Y. 12, N.Y
Call Day or Night—24 Hour Phone Sepsis-—"

Phone: WAIlker 5-77"
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ELECTRONIC FLASH! LUCKY PURCHASE
$59 SHAWLITE 4001l SPECIAL $20

Assembled & ready to work! Not a j
Kit. Latest features SUPER CIRCUIT
—Low cost flash less than 34¢, inbllt
AC & Batteries® all in one case, gow- "
erful. compact. Guide # Color

B&W 200+. Recycles 2 secds. Lim-
ited Qty, Specml $20.

""DUMONT"’ TV-Hi-Fi-LAB

Hi-Lo-V Power Supply—uses ‘‘Sola'’

\Constanv. Voltage Regulated Power

Transformer: Delivers 20 to 30000

—!volts for 30"TV&3¢, Regulated

420VDC @ 350ma Brute force filtered. Filament 6.3V
@ BA. Included 3 Sensitive Relays for fil. Hor&Vert
Delay&protect ckts. Tubes 2/5U4, 2/68N7. 2/6ALS5,
2/6BGG 2/1B3, DA3, G\VG 68J7 & Diagram. Wgt.
.SPECIAL $39, 3 for $100

NEW 60 Watt Hi-Fi Amp & Pre

SR -
i r

U-Build-It Preamp & Amplifier Tech- '

lt\;laster Model 19; 20 to 40000 cycles at

watts with minimum distortion, Bass

& Treble Tone Controls, 5 point Record Selector,
Phono-Pickup Selector. Signal Selector, Tape Recorder
input, 10 1b. Hi-Fi Output Transformer feeds 4, 8 or
16 ohm speakers & electrostatic units also. 2 power
outlets. The Newest, Latest & Finest deslgn easily
built. Techmaster Model 19 Kit $79.95
Cover Grill Cabinet. .
Model 19 Assembled . .51
DYNA-KIT 6 to 100, 000 cycles/so watt ampllﬂer kh
Simplest. best & finést amplifier kit. ... . .... $69.5
DYNA-KIT professional wired. .. .. .SPECIAL 579

New T14 “TABPHONIC™ 14 watt/Hi-Fi Amplifier (20
to 25,000 cps) ﬂnest components, factory wired, com-
lete ready to o] ate. Tubes (6) 12AD7, 12AU7,
C4, P.P, 6V6/6 MG & 6BW4. Contains Phono Equal-
izer Selector, Vulume. Bass Treble, Rumble Filter &
Contour 1 Con Gold satin finish
escutcheon. Amp snze G"xG "x12”...SPECIAL $42.95

NEW IMPROVED "'TAB"' HI-FI SPEAKERS

With Inbuilt Network Ticonal Alnico 5 Plus
', Magnet, 4 to 8 Ohms V.

£15" TR1AX, 25 watt/20- 20 000 Cycles.
wMODEL F15
/ TRIAX, 20 Watt/40.20,000 Cycies.
MODEL F12H3 27
" 12” COAX, 20 Watt/35-18,000 Cycles.
MODEL F12H2X . .....c 0civiuaenns $22

FAMOUS GE PHONO CARTRIDGES
Original Boxed, Money Back Gfd
RPX0S0A 001 & .003 (S 6.7
RPX052A Golden Treasure (DS) .
RPXO53A Golden Treasure
Replacement Needles ' TETRAD" Dlomondf
RPJO13A—Dual(D&S).001&.003(D) ‘Tetrad’”” @ $10.98
RPJO1D. RPJO3D. RPJOO3, RPJO04 1/(D)

L ¥ L L L L T
M.G./LPor 78 Diamond any Phono .
M.G./LPor 78 Sapphire any Phonuo .. .
M.G./LP&78 Sapphire Dual ..............

FINEST HI-FI RECORDING TAPE
1200 F$.—7" Reel 1 45 Lots
Money Back Gtd. [] of 12

Highest quality controlled plastic base .

tape made new Ferro-Sheen process.

Precision coated & Slit. Gtd. Constant

output. Splice Free. Freq. Tl4a IPS

40-151\0 O\ide wnd In. 3 FOR $1.50

@ $1.59 EA.

Ncw lst Quahty SMYLAR' 2400 ft.—7” Reel Fervo-

Sheen processed Recording Tape.. ... ..... $4.49

*TAB'™ Special @ /$12; 12/%45

Write F¢;'r Hi.Fi & Bonus Catalog € “TAB" BAU Buy

i-Fi. We Buy! Seil & Swap as We
TTTAB
OA2 .80 | SLP7 _ 2.00 | 6BQ6 1.19 | 7Q7 .79
0B2 72| 2c22 20/%1 | 68Q7 .99 | 12AT6 .59
0B3 82 | 7193 20/%1 | 6C 49 | 12AT7 79
oc3 84 1.98 ' 6CB6 .69 | 12AU7 .69
oD3 80 | 1N34A 2/$1 | 6CD6 1.49 | 12AVE 59
6H6 .59 | 12A6 59
1AX2 .98 | SU4 9 | 645 .59 [ 12aX8 .79
s5va 89 | 6J6 .59 | 12aX7 .79
L4 82 59 | 6K6 .59 | 12BH7 .89
1R4 88 6AB4 59 | 6K7 79 | 12BY7 89
1RS5 78  6AC7 79  6L6 1.19 | 125A7 69
1s4 78 6AG7 97 | 654 59 | 125K7 69
1SS 68 6AH4 89 | 6SA7 .79 | 125N7 69
1T4 69  6AH6 95 | 65H7 .69 | 128Q7 69
1us 59 | 6AKS 69 | 6547 .69 | 14A7 69
1x2 6 | 6ALS 59 | 65K7 .69 | 19BG6 1.69
2D21 .68  6AQ5 66 | 65L7 .69 | 25BQ6 1.29
2 8 | 6ASS 75 | 6SN7 .69 | 25Z6 79
2v3 48 6AT6 49 | 65Q7 .59 | 35C5 59
69  6AU4 89 | 6T4 1.19 35L6 59
954 10/31  6AU6 s9 | 6T8 98 | 35Wa 54
95 3 6AX4 79 | 6UB 98 | 35Z5 ss
9 O | 6BA6 59 | 6V6 59 | S0AS 69
1619 4/%1 | 6BCS 59 | 6W6 79 | 5085 79
1625 9  6BE6 s9 | 6X4 39 | 50CS 69
1626 5/31 | 6BFS 79 | 7A8 79 | SOL6 69
1629 4/31  6BG6 1.49 | 7C5 79 | 75 1.00
807 1.15 | 6BKS .89 | 7F7 .79 76 5/%1
808 .89 | 6BL7 .99 | 7F8 .79 5/%1
58P1 1.49 ' 6BNG .89 | 7N7 .79 117L7 1.75

KITS! KITS! KITS!

All Kits Contain Most Popular Values & Sizes
- ONE FREE KIT WITH
[ EXTRA: ORE "85 oaben

25 Precision Resistors 25 Power Resistors
10 Switches 65 Mica Cond’s

25 Knobs S Crystal Diodes
75 Carbon Resistors* 250 ft. Hookup Wire
36 Panel Lamps 100 Fuses

10 Electrolytic Cond’s 35 Ceramic Cond
15 Volume Controls 10 Rotary Switches
25 Tube Sockets 6 Crystals

50 Tubular Cond’s 60 Inductors & Coils
500 Lugs & Eyelets® 5 Microswitches
10 Bathtub Oil Cond’s 10 Wheat Lamps

S Ibs. Surprise Kit 40 Insulators

10 Xmit Mica Cond’s #In Plastic Box
ONE KIT EACH. . 99¢

INFRARED SNOOPERSCOPE
See In Dark Tube

Selected, GTD & Tested for resolutlon.
1st class image converter viewing tube.
i-sensitivity, simplified design 2" dia.
“lemite screen. Hi Re«)lutlon Tube &
.Special @ $4.75; 2/%9

~arscope Power Supp y
'\Cahmel ........ 1.95

min order

(,l “ney Back Gtd (cost
shpg charges

“ap. Tubes
Prices
- |

00,,__

the possibility of an dccasional change or omission in the preparation of this index.

While every preccution is taken to insure accuracy, we cannot guarantee aqainst}}
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]
SETTINGS STYLED BY S *
MR. and MRS. J. SMITH, U.S, A. ]

TAPE COMPONENTS BY
VIKING OF MINNEAPOLIS

Deck prices from. ... ... ... .. $66.00
Playback Preamplifier ... .. . . $29.50
Record/Playback Preamplifier $77.50

Mr. and Mrs. Smith arrived at a common accord after
only minor discussion.

Mrs. Smith wants a living room that is not a laboratory.
+++ Mr. Smith wants performance — without apologies.”

Mrs. Smith wants music equipment simple enough that
she, too, can operate it... Mr. Smith believes in specifi-
cations. He likes honest highs and clean lows.

Mrs. Smith likes the simplicity and compactness of
VIKING; the unobtrusive styling that blends tastefully
with built-in or cabinet settings.

Mr. Smith read the specifications — skeptically to be
sure — then he bought VIKING for its demonstrated per-
formance; for its full-fidelity reproduction of music tapes,

. monaural or stereo; for its full-fidelity, extended range
recording.

There is always a valid reason for sustained leadership
-« + VIKING of Minneapolis builds, and sells, more tape
system components (decks and preamplifiers) then any
other manufacturer of high fidelity equipment.

ING oF MINNEAPOLIS

9600 Aldrich Avenue South, Minneapolis 20, Minnesota

EXPORT DIVISION: 23 Warren Street, New York City 7, New York
Cable: SIMONTRICE, NEW YORK (AIl Codes)
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MATLORY

~ ...the “batteryv line

‘designed for you

in performance

profit

promotion

Tl;is year’s news in batteries is the
Mallory Battery Program!

It’s more than “just another battery
line.”” It’s a brand new concept, of
battery performance, battery value
and battery promotion—all rolled up
in a program that produces growing
sales for you all year 'round.

Get into the fast-growing transistor
radio market for mercury batteries—
pioneered by Mallory. They end your
problems with shelf life . . . give your
customers new standards of long life,
constant power, economy. And for tube
type portables, you can depend on
the new full line of Mallory zinc-
carbon batteries.

See your Mallory distributor today . . .
and get full facts on the Mallory
Battery Program!

ORY & CO. Inc. |}
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\ P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA
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