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has set the most spectacular record in receiving tube history

Way back in 1937, the Raytheon Manufac-
turing Company intreduced and produced the
Raytheon OZ4 — a gas-filled rectifier tube de-
signed specifically for car radios. So nearly per-
fect is this tube in design, construction and op-
erating ability, that it has never been equalled.
For more than 21 years it has withstood per-
formance challenges from many prototypes,
but, one by one, all have fallen by the wayside
and the Raytheon designed OZ4 remains the
ideal tube for the job it was designed to do.

We point with pride to the 0Z4 triumph be-
cause it is engineering and design know-how
like this, teamed with production skill and
craftsmanship, that goes into the design and
manufacture of the complete line of Raytheon
TV and Radio Tubes. That’s why you ¢an use
Raytheon Tubes for replacement work with
complete confidence that you are giving your
customers tubes that are second to none in de-
sign, in quality, in performance — tubes that
are truly RIGHT. ..for SOUND and SIGHT!

And Now From Raytheon, The ‘““Voice’’ of The Satellites

Today, as yesterday, Raytheon leads the way. Raytheon Transistors help send
coded messages from America’s Satellites to receiving stations on earth. 14 of
America’s major guided missiles use Raytheon Tubes and Semiconductors —
further proof of the superior performance, dependability and manufacturing

excellence of Raytheon products.
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Raytheon makes
all these

RAYTHEON MANUFACTURING COMPANY

DISTRIBUTOR PRODUCTS DIVISION
CHICAGOD. ILL.

Mable Subminialure a
, Metinmmic Tubas,
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| Best foi
Conversios
or Replacement

OLUMBIA CD

' ...Dy design the
most linear Stereo Cartridge

RESPONSE OFf COLUMBIA CD EARTRIDGE

0 1600
FREQUENCY IN CYCLES PER SECOND

RELATIVE RESPONSE IN db

10000 20000

FiadL
;

COLUMBIA CD Linkage -/

2 In Columbia Constant Displacement
cartridges, motion of the stylus is trans-
mitted directly to the two wafers that
generate the output voltages. This is
accomplished by a simple lever, frictionless and featherweight,
The drecise mechanical design assures that, regardless of fra-
quency, the output voltage is essentially constant for a given
displacement of the stylus.

Ask to hear the CD. Discover for yourself that Columbia
Constant Displacement cartridges are designed to reproduce cl!
the exciting breadth, depth and realism of stereo records. Re-
memboer, the Columbia CD was designed by CBS-Hytron’s
sister division Columbia Records drawing on its over 60 years
of recording experience. Get the best. Insist on Columbia
Constant Displacement cartridges.

AN Y

CERAMICS o

-

Now is the time to profit from
stereo. And for stereo conversion
or replacement, Columbia CD
cartridges are designad to be your
best cnoice. Note the advantages
of their constant displacement
design. Check specifications.

Ask your CBS-Hytron distribu-
or or write us for helpful free
bulletins: An Introduction to
Stereophonic Sound, E-305; Hints
on Using the Columbia CD Stereo
Cartridge, E-306; Instruction
Sheet for the CD, E-289. Order
these bulletins and your Columbia
CD cartridges . . . today.
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SPECIFICATIONS

Diamond stylus................. 0.0008 inch radius
Recommended needle force........... 5to 7 grams
High compliance. superior tracking and reproduction
Open-circuit voltage. .. .................. 0.5 volts
Extended stereo range, £2.5 db....20 to 16,000 ¢cps
Channel separation. ..........., in excess of 20 db
Complete compatibility........ stereo and monaural
dspeeds.......coevivnninn, 33y, 45, 78 and 1624

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

COLUMBIA CD REPLACEMENT STYLI TOO
. Ask your CBS-Hxytron distributor

B =
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NOW...ceT
EVERYTHING
YOU NEED TO

PREPARE TO EARN

i

A

Today’'s _—
BRIGHTEST

[lI’ Opportunity Fields!

' Yoday's great Electronics field offers you a chance of a

lifetime to prepare for highly interesting work and a
wonderfully promising future! With so many new
developments coming up in Electronics, opportunities
for trained men were never brighter. Send coupon
for details.

Right in your own home you may now get one of
todoy’s most interesting . . . PRACTICAL WAYS +to
prepare for o good job or your own business in Elec-
tronics. No previous technical experience or advanced
education are needed ! DeVry Tech brings you a unique
3.WAY COMBINATION of texts, home movies and real
equipment—the same type of basic equipment as found
in our well-equipped Chicago and Toronto Laboratories.

EMPLOYMENT SERVICE  EARN WHILE YOU LEARN

. helps you get started
toward a good job, or to-
ward advancement jin the

DeVry Tech’s practical pro-
gram helps you to earn EX.

300 EXPERIMENTS

Build over 300 proctical projects from
maony shipments of Rodic-Electronic
parts. You huild and operate TV-Redio
circuits . . . wireless microphone . . .
and mony other major projects—all
designed to provide ovutstonding prac-
tical experience at home.

HOME MOVIES

Thanks to this exclusive home training
aid, many important
quickly become “movie clear.” Now
you can actuclly see electrons on the
march and other “hidden actions”—a
wonderful advantage that is almost
like having a teacher at your side.

fundamentals

BUILD YOUR OWN
TEST EQUIPMENTY

As part of your home laboretory proj-
ects, you BUILD and KEEP a fine quality

9

DeVRY TECH INSTITUTE

company you now work for.

FREE to all graduates. sets.

“One of North Americo's
Foremost Electronics
Training Centers’’

opporfunities as:

TV-Radio Broadcast Technician

Color Television Specialist
Radar Operator =
Airline Radio Man

Quality Controf Manager

Your Own Sales & Service Shop
. PLUS MANY OTHERS

Accredited Member of

: Ei_
, mﬁ ;e

TRA MONEY in your spare
time, servicing Radio and TV

Your Guide

to PROFITABLE JOB OPPORTUNITIES

See how YOU may get ready for such

Laboratory Technicion
Computer Specialist

5-inch COLOR OSCILLOSCOPE and a
Jewel Bearing YACUUM TUBE VOLT-
METER. You will find this equipment
ideal for helping you earn in your spare
time while a student —and later when
working full time in the field.

— Yy RETT——

BUILD AND KEEP A
BIG 21-INCH TV SET

For added practical experience, you
can alse build and keep this quality
21-inch TY SET that provides TV re-
ception at its finest (DeVry Toch also
offers another home training without
the TV set).

SEND FOR FACTS TODAY!

DeVRY TECHNICAL INSTITUTE
4141 Belmont Avenue, Chicogo 41, 1l

National Home
_Study Council

RN-10-0

Please give me your FREE booklet, “Electronics and YOU,” and
|  tell me how | may prepore to enter one or more branches of Electronics.

., Dept.

Nome Age
PLEASE PRINT

Street e — Apt.
ity = Zone State
Fo rmerly DeForest’s Trulmng, inc. Canadian residents address DeVry Tech of Canada, Lid.
CHICAGO 41, ILLINOIS 2046 626 Roselawn Ave., Torente 12, Oni.

October, 1958
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For all your hi-fi listening. . . Je“ aen presents these new Stereo

Director* Systems with challenging performance ... in high
fashion furniture ... at prices that set new standards for

loudspeaker values,

ensen

STEREO DIRECTOR*

W

% The DS-100 dual stereo unit, in the popular lowboy, is the
answer to the buyer’s demand for a complete stereo repro-

N, ducer in one cabinet. This handsomely styled loudspeaker
{ system provides two completely independent 3-way speaker sys-
tems with 127 Flexair woofers (1otal of 6 speakers) which can be
used together for superior spread source monophoenic sound, as welt
as stereo. The two Sterco Directors, each having an 8 inch mid-
channel and compressionidriver h-f unit, allow flexibility in cabinet
placement with maximum ¢ffectiveness in aiming the sound to the
favored listening area. Crossover frequencies 600 and 4000 cycles.
327-H., 52* W., 18%” D. Available in Walnut, Tawny Ash and
Mahogany Net Price........369.50

Jensen STEREO DIRECTOR leis
you place the speakers whers
ever decor dictates, square to
% the wall for best appearance.
O You send the sound to you, in-
stantly adjust for best stereo lis-

ing without moving cabiner.

"

A pair of these Director assemblies ar= used in the D5.100 Dual
3-way System (illustrated above), asingle assembly in the 55-100,
mounted inside on the shelf above the Flexair wooter enclosure,
Chassis aosily rotated without moving cabinet, has an 8” m-f unit,
compression-driver tweeater, network and control. All frequencies
above 600 cycles are reproduced by the Sterea Director assem-
bly. Complete system is also available in kit form,

ABOUT JENSEN'S NEW FLEXAIR WOOFER

The new Jenszn Flexair Woofers are designed ‘to extend bass response down to very low frequencies.
They have highly-damped superlow resonance at the very bottom of the audio range—16 to 20 cycles.
They have an exceptional degree of lmnearity and are capable of a total movement of 1”. In even a rela-
tively small Bass-Supertlex enclosure, they deliver their extreme low-frequency performance with a new
low in distortien.

Space apeakers. mult docor
- ..always pertec: ateres.

JENSEN S5-10C 3-WAY SYSTEM

WITH THE NEW Jense"

STEREO DIRECTOR

Equivalent in performance to one section of the DS-100
Dual Stereo system, this elegant model includes Stereo
Director Chassis and 12 Flexair woofer in the Jensen
Bass-Supcrflex enclosure for smooth coverage of the
range from 20 to 15,000 c¢ycles. Adequately driven to
normal room levels with a 10 watt amplifier. Two SS-100's
are ideal for stereo in the difficult-to-arrange living room,
assuring perfect sound in the favorad listening area. 32"
H., 217 W. 18Y4~ D. Available in Walnut, Tawny Ash
and. Mahogany. Net Price........ 179.95

Purlact stervo
wherever you lialan, even
with adimcent wall Isyoul.

=ai

e.. BUILDING YOUR OWN STEREO SYSTEM?

Use these new kits for superb sound ... finest stereo performance.
KT-33 BASIC 3-WAY SYSTEM KIT

DC-3 STEREO DIRECTOR CHASSIS
Mounts m-f and h-f units of KT-33 to make
Stereo Director assembly as used in SS-100
reproducers. Includes panel, base, assembly
hardware, and complete instructions.

Send for
Bulletin JH=1

*Trademark, Palenls nending.

ensen

Division of The Muter Company

Includes Flexair 12-inch woofer, £ Y
special 8 inch m-f unit, and RP-103
compression h-f unit. Complete with control,
crossover network, wiring ¢able, and full
instructions, Impedance 16 ohms;

power rating 30 watts.

eV
e

MANUFACTURING COMPANY
6601 S. Laramie Ave., Chicago 38, Mllinois

In Conado: J. R, Longstaffe Co., lid., Taronto
In Mexico: Radios Y Television, S.A., Mexico D.F.

RADIO & TV NEWS
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F.C.C. LICENSE —THE KEY TO BETTER JOBS

An F.C.C. conunercial (not amateur) license is your ticket to
higher pay and more interesting employment. This license is Federal
Government evidence of your qualifications in clectronics. Em-
ployers are eager to hire licensed technicians.

WHICH LICENSE FOR WHICH JOB?

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

The SECOND CLASS radictelephone license qualifies you to
install, mzintain and operate most all radiotelephone equipment
except commercial broadcaust station equipment.

The FIRST CLASS radiotelephone license gualifies you to
install, maintain and operate every type of radiotelephone equipment
(except amateur) including all radio and television stations in the
United States, its territories and possessions. This is the highest ciass
of radiotelephone license available.

GRANTHAM TRAINING PREPARES YOU

The Grantham Communications Electronics Course prepares you
for a FIRST CLASS F.C.C. license, and it does this by TEACH-
ING you electronics. Each point is covered simply and in detail,
with emphasis on making the subject casy to understand. The
organization of the subject matter is such that you progress, step-
by-step, 1o your specific objective —a first class F.C.C. license.

CORRESPONDENCE OR RESIDENCE CLASSES

Grantham training is available by correspondence or in resident
classes. Either way (residence or correspondence), we train you
quickly and well — NO previous truining required. A beginner may
qualify for his first class license in us little as 12 weeks.

HERE'S PROOF ...

that Grantham students prepare for F.C.C. examinations in a
minimum of time. Here is a list of a few of our recent graduates,
the class of license they got, and how long it took them:

License Weeks

Henry M. Best, 1003 Vermont St., Fremont, N.C. ... .. . ... st 11
Harold V. Jones, P.0. Box 705, Alamogordo, N. Mex. ... ... .. 2 1st 13
Michael F. Aperio, 916 Townsend St., Chester, Pa. . ... ... .. 1st 12
Norman R. Cook, 130 Olive St., Neodeska, Kan. YA —.——— 1st 12
Antone Mello, 68 Union Street, Nantucket, Mass. . I E I (]
John Ward 407 E. Cowden Ave., Midland, Texas I1st 10
F. T. Verga, 538 - 7th Street, Buffalo, N.Y, Lo Isto12
Philip ). Hooks, 4825 N. Capital, N.W., Washington, D. C .. 1st 12
Anthony G aquinta, 404 Dale Or., Silver Springs, Md. L st 12
1. Mitton Condit, 1312 N. 78th Street, Seattle, Wash. 1st 8
James W. Reichard, 707 Arlingten Street, Tamagua, Pa. ’ 1st 8
G. Carl Patschke, 3220 Conn. Ave., NW, Washington, D.C.. e st 12

THREE COMPLETE SCHOOLS: To Detter serve owr many siudenis
throughowt the eniire country, Grantham School of Electronics
maimains three complete schools —one in Washingion, D.C., one
in Hollywood, Culif., and one in Seatile, Wash. All schools offer
the saine rapid courses in IF.C.C. license preparution, either home
study or resident clusses.

Get your First Class Commercial F.C.C. License in 12 weeks
by training at

GRANTHAM
SCHOOL OF ELECTRONICS

Hollywood Division

1505 N. Western Ave.
Hollywood 27, Calif.

(Phone: HO 7-7727 )

Washington Division Seattle Division

821-19th Street, N, W. 408 Marion Street
Washington 6, 0.C. Seattle 4, Wash.

(Phone: ST 3.3614.) (Phone: MA 2-7227)

October, 1958

GET YOUR

First Class
Commercial

F.C.C
LICENSE
IN 12
WEEKS!

Learn by Mzil or in Residert Classes
Grantham Schcol of Electronics specializes in
F.C.C. license preparation, teaching you either
by correspondence or in residen: classes. Cor-
respondence trzining is conducted from Wash-
ington, Hollyw>od, and Seattle; also, resident
DAY and EVENING classes are held in all
three cities. Regardless of whether you enroll
by correspondence cor in a resident class, we
train you quizkly and well—INO previous
training required. A beginner may qualify
for his first clzss F.C.C. license in as little as
twelve weeks.

Our FREE bo>klet, Careers ir Electronics,
gives complete details of our tratning — either
home. study or resident classes. This booklet
‘tells how we prepare you, qu ckly, to pass
F.C.C. examimations. For youn free copy of
this booklet, cBp the coupon below and mail it
to the Grantham School nearest you.

WAsmNGTm Grantham Schoel of Electronics

821-19th Street, N.W.
D c Washington 6, 3.C.

Erantham Schoof of Electronies
1505 N. Westem Avenue
Hollywood 27, California

HOLLYWOOD
CALIF.

Grantham Schao! of Electronics

SEATTLE 408 Marion Steeet

WASH Seattle 4, Wasaington

MAIL TO SCHOOL NEAREST YOU

[Mail i1 envelore or mme on po.tal cord]| I
[ = W — =i = i -—
I To: GRANTEAM SCHUUL OF ELECTRONICS |
: Desk 86-R - Washington « Follywood « Seattle |
] Geatlemen: 4
Please send me your frer bookict telBng how ! can get my ]
|
commerciol F.CZ. licende auickly. | understond shere is no 1
| obligatlon end ro salesman will <al |
|
I Name - Age ]
]
: Addresy — S ]
1 City S - Stat S :
i I am interested in: ] Fome Studv. [ esident Classes
- - . . WA G R G R e o M
7

www americanradiohistorvy com


www.americanradiohistory.com
www.americanradiohistory.com

NEW...

midget pliers
added to

KLEIN line

Hardly larger than a package of your
favorite cigarettes, these new Klein
Midget Pliers will simplify many of
those small jobs where space is
confined.

Midgets in size but giants in perform-
ance, they solve major problems when
wiring up electronic assemblies; mak-
ing model trains, airplanes, automo-
biles, or in any extremely small or
confined work.

These new midgets are additions to
the famous Klein line of high-quality
pliersthat are backed by over a century
of manufacturing experience. See your
dealer.

Ne. 257-4 Oblique Cutting Plier Size 4 in.

321-4%2 Long Nose Plier 4% in.
322-4% (Without Knurl) 4% in.
224-4% End Cuiting Plier 4% in.

Free Bulletin on Klein Pliers

- Bulletin 758 lists the many
vorious pliers in the Klein
line. A copy is yours for the
asking, Write for it todoy,

& Sons

e KLEIN

1300 MeCORWICK READ « CHICARD &5,

==

LLINDIS

By W. STOCKLIN

Editor

STEREO TAPE

O “stereo discs will take over the
tape recorder market and all tape
recorders in the hands of the public to-
day will become obsolete.” This is the
rumor but there is no basis for it.
Actually, stereo discs and tape will not
be competitive but will augment each
other.
The stereo disc is, without a doubt,
one of the biggest things to hit the hi-fi

field. It will appeal to the mass market .

but for those who want top-quality re-
production and for those who want to
do their own home recording, tape will
be the answer. The problem with the
stereo disc is not in the playback equip-
ment. Cartridges, amplifiers, and
speakers are designed today to repro-
duce quality far beyond anything
presently available on the stereo disc.
Manufacturers of the discs are the
ones who are confronted with the head-
aches of obtaining comparable quality
to that which we are accustomed to on
the standard monaural LP record. The
Westrex cutter, for example, limits the
high-frequency output to near 8000
cps. Recording levels are down at least
3 db (some say 6) from the standard
LP and therefore the signal-to-noise
ratio must be lower. These are just
some of the factors that must be coped
with. However, there is no doubt that,
in time, these problems will be solved.
In fact we know that most disc man-
ufacturers who are using the Westrex
cutter have or are making design im-
provements. Since all companies are
working independently in making
modifications one will find quite a
variation in quality from one label to
another—at least for the present.

These factors should in no way de-
tract from the ultimate advantages of
stereo. The psychological effect itself,
even under lower quality conditions,
far surpasses the best monaural LP.

There will be a relatively large num-
ber of music lovers who will swing over
to stereo. They will be novices in the
field of hi-fi and, as a result, we will
have to bear with them. They will
start where we left off several years
ago with railroad trains *“passing
through” the living room and ‘“ping-
pong” effects. This is showmanship in
that it trains the uninitiated in the ef-
fects of stereo. Not many of the new-
comers will understand stereo at the
beginning. In fact, they will not even
realize the difference between stereo
and dual-speaker monaural reproduc-
tion. The ‘'sound effects” will help the
stereo newcomer.

The tape industry is in a somewhat
different situation for the time being.
The 4-track head and the tape car-

www americanradiohistorv com
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tridge announced recently and covered
in our August, 1958 issue is causing
deep concern among the tape and re-
corder manufacturers. Most of them
for the moment are sitting back trying
to analyze what the future holds for
them. The 4-track head itself is not
too much of a problem. Conversion
kits are available for many machines
in the hands of the public today and it
is not too difficult a procedure to con-
vert machines to this mode of opera-
tion. The question is whether or not
the recorded tape manufacturers will
produce sufficient stereo tapes and at
what speeds—3.75 ips, 7.5 ips, or both
—to satisfy consumer demand.

The tape cartridge is another prob-
lem. We know that Pentron, Philco,
Motorola, and RCA have displayed
tape machines for use with the tape
cartridge. With the exception of RCA,
we are not too sure as to the future
plans of these companies for market-
ing this machine. RCA announces
that its unit should be in production
by October 1. However, rumor has it
that, because of mechanical and elec-
tronic problems yet unsolved, it may

" not be in production as was originally

planned. It seems more likely that
it will be some time early next year
before all the bugs can be taken out.
Since the designs from the other com-
panies are based on the original RCA
idea, at least so we have heard, it
seems unlikely that any tape machine
employing a cartridge will be made
available to the public this year.
Again, the recorded tape companies
are deeply concerned—when will it
be ready for marketing and how will
the consumer take to it? -

From what we have heard to date the
4-track head at 3.75 ips speed certainly
falls below what we would consider
hi-fi performance. In response tests re-
cently made, the high end starts drop-
ping off seriously after 8000 to 10,000
cps and the output level is below that
obtained with 2-track tape at 7.5 ips.
Although several companies have
claimed that performance of their 4-
track, 3.75 ips machines is equal to
what we had in 2-track, 7.5 ips, it is a
fact that at higher speeds better per-
formance can be obtained.

We believe that the tape cartridge
principle is a sound one but will be
more suitable for the mass consumer
market than the real hi-fi fan. The 4-
track head will also find its place in the
industry and we believe that it would
be particularly advantageous to those
who do a lot of home recording. Its
main asset, of course, is not so much

(Continued on page 150)
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ALLIED’S 1959

value-packed 452-page
O ELECTRONIC SUPPLY CATALOG

the only COMPLETE guide
to everything in electronics
WORLD’S LARGEST STOCKS

e Latest Stereo Hi-Fi Systems—
Everything in Hi-Fi Compenents

¢ Money-Saving, Build-Your-Own
KNIGHT-KITS—Latest Models

s Values in Recorders and Supplies

e Latest Public Address Systems,
Paging and Intercom Equipment

o Amateur Receivers, Transmitters
and Station Gear

o Test & Laboratory Instruments

¢ Specialized Electronic Equipment
for Industrial Application

o TV Tubes, Antennas, Accessories

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

Send for ALLIED’s 1959 Catalog—it’s the
leading supply guide—452 pages packed with the
world’s largast selection of quality electronic
equipment at lowest, money-saving prices.

Get every buying advantage at ALLIED: fastest
shipment, expert personal help, lowest prices,
guaranteed satisfaction...

-"Q;\
f .,
X

featuring:

MONEY-SAVING knight-kits: Finest electronic
equipment in money-saving kit forrn. Complete selection of
latest Hi-IFi amplifier, tuner and speaker Lits (new Sterzo
units); Hobbyist kits; Test Instruments and Amateur kits.
KNIGHT-EITS are an exclusiv? ALLIED produc:.

HI-FI! STEREO! See the world’s largest selseticn of quality send for the leading
Hi-Fi music systems and famous name compenents. First 1 B
with the latest in STEREQ! Save on ALLIED-r2commendad electronic supply guide

complete systems. Own the best in Hi-Fi for less!

ALLIED RADIO CORP., Dept. 1-K8

[ ]

L ]

L]

e 100 N. Western Ave., Chicage BO, Iil, :

L ] L]

EASY PAY TERMS: Only 109, down; available on * []Send FREE 452 Page 1959 ALLIED Catalog .
orders of $20 or more. Fast handling—no red tape. A .
L] L]

¢ Name :

ALLIED RADIO : :
L] ®

gy T Address i
@.‘.M'IE\—; cur G ydan s .
L ] .

World’s Largest Electronic Supply House : City Zone State .

] -

®8 8 0gsc0sscssse0c0s000000RsCRRRRRSOEBSBOSN

Qctober, 1958
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SYLVAN) L
SILVER SCREEN

85

This label is your signa! that a value-minded
customer has been sold up to Silver Screen 85.

New consumer booklet from Sylvania helps you

SELL UP TO SILVER SCREEN 85

¥Free hooklet tells the story of Silver Screen 85’s superior performance—
detachable sticker lets the consumer tell you he’s presold on Silver Screen 85

Leave a copy on every service call or
make a complete mailing to your cus-
tomers and prospects. Either way,
Sylvania’s new booklet, “There’'s A
Big Difference In Television Picture
Tubes,” can help you sell up to more
profits through more Silver Screen 85
sales.

In layman’s language, this booklet
details the difference between Silver
Scre=n 85 and cut-rate off-brand tubes.
It’s chock-full of facts as they were
ravealed in Sylvania’s recent test of a

¥ SYLVANIA

nationwide sample. What’s more,
there’s a handy sticker on the back
of each booklet for the customer to
attach to the back of his TV set. This
is your signal that he’s presold up to
Silver Screen 85.

Get on the bandwagon. Let Sylvania
help you sell up. Give each of your cus-
tomers and prospects a copy of this
new booklet. It’s available free, com-
plete with mailing envelope, from your
Sylvania Distributor. Or write for a
sample copy.

Bill Shipley’s your No. 1 Salesman in

the industry’s biggest consumer ad-
vertising campaign.

SyLvanrta EvLecTric ProDUCTS INC.
1740 Broadway, New York 19, N. Y.
In Canada: Sylvania Electric (Canada) Ltd.
University Tower Bldg., Montreal

UGHTING - TELEVISION - RADIO + ELECTRONICS + PHOTOGRAPHY « ATOMIC ENERGY + CHEMISTRY-METALLURGY
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MR. ELECTRONICS

.,
iy

I youre willing .~
to lose your job tomorrow™

to a technically-trained man,
turn the page, mister

Many of the men currently on the street are there
for a reason. ‘“As many as 8 out of 10 are dead-
wood,” estimates the chief engineer of a medium-
sized Philadelphia firm; the problem is to find the
live ones. —from ELECTRONICS MAGAZINE

If you're interested in an honest-to-goodness career in the
vigorous young clectronics industry, here's how you can step
ahead of job-competition, move up to a better job, earn more
money, AND BE SURE OF HOLDING YOUR TECHNICAL
JOB, EVEN WHEN THE “DEADWOOD" IS BEING
CLEANED OUT.

The *“how" is advanced, professional home study training in
Electronic Engineering Technology inciuding SERVIOMECH-
ANISMS; COMPUTERS; RADAR; AUTOMATION; AERO-
NAUTICAL ELECTRONICS; BROADCASTING; COMMU-
NICATIONS AND MANUFACTURING, and the ELEC-
TRONIC PRINCIPLES ASSOCIATED WITH GUIDED MIS
SILES, TELEMETERING, ASTRONAUTICS and INSTRU-
MENTATION You don't have to be a
college graduale. You do have to be willing
to study—at home. You can do it while
holding down a full-time job. Thousands

Look at this partial listing of organizations that recommend
CREI training for their own personnel: United Air Lines, Ca-
nadian Broadcasting Corp., T-ans-Canada Airlines, Douglas
Aircraft Co., The Mariin Ce.,, Columbia Broadcasting System,
All-American Cables and Radio Inc., Gates Radio Co., Canadair
Lid., Federal Electric Corp, and U.S. Information Agency
(Voice cf Americz),

What'’s the next step? Certe'nly get more information than
we can cram into one page. Fill out and mail the coupon
below todav, or write Capital Radio Engineering Institute, Dep:.
1110-E, 3224 16th St., NW., Washington 10, D. C.

CREI ALSO OFFERS RESIDENCE TRAINING at the same
high technical level in Washingten, D. C. Classes start at regular
intervals, Qualified residence school graduates earn degree,
“Associate in Applied Science.”™ You can qualify for CREI
home study training if you have had electronic education, or
experience in electronics — and realize the need of a high level
technical knowledge to make g:-od in the better electronic jobs.
(Electronics experierce is not equired for admission to CREI
Residence School.)

VETERANS: If eligible for training under the new G.I. Bill
of Rights, check the coupen for full information.

| MAIL THIS COUPON FOR FREE BOOKLET!

have. Since 1927 CREI has provided alert
young men with the technical knowledge that
leads to more responsibility, more job
security, more money. And CREI has con-
stantly kept pace with the rapid expansion
and progress in electronic achievement.

Remember this: CREI starts with funda-
mentals and takes you along at your own
speed. You are not held back by a class,
not pushed to keep up with others. You
set your own pace. CREI instructors guide
you through the lesson material and grade
your written work personally. You master
the fundamentals, then get into more ad-
vanced phases of electronics engineering
principles and practice. Finally you may
elect training in highly specialized principles
of electronic engineering technology as
applied to guided missiles, servomechanisms,
radar, computers, telemetering, automation,
instrumentation and other applications.

October, 1958

CAFPITOL RADIO ENGINEERING INSTITUTE

ECPD Accredited Technical Institute Curricvia @ Founded 1927
Dept. 1110-E, 3224 Sixteanth St., N.W., Washington 10, C. C

I
I
I
1
1
]
I Pleose send me your course outline ond FREE illusiroted
: Booklet “Your Future in the New World of Electronics™
| describing oppor-unities and CREl home study course: in
: Procticol Elec'ronic Engineering Technology.

[C Fadar, Servo ond Compute- Engineering
: CHECK l Technology ‘la
1 FIELD OF [0 Becironic zngineering Techno!ogy
1 GREATE3T [ Broadcost AM. FM, TV) Enginzering Technoloay
1 Televisicn Engineering Technology
]
1
]
3
]
I
I
i
I
]
I
L]

INTEREST [T #.eronautical Elecironic Engineering Technol og~
Name .. Sy Yo [ R—————
T I P RS S SN S P
City ... X o = T ~Zone. ... .Slote......_...
Check: 7] Home Srudyr [J Residence School [ Koreon \etaran
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To help us answer your re-
guest intelligently, pleose
give the following infor-
motion:

Employed By...ccccoocevcvvcveencn,

Type of Present Work.............

Education:
Yrs. High School........c...........
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ONLY
SOUNDCRAFT

dares prove its

superior quality!

HEAR IT FOR YOUR-

SELF...in “'SWEET

MOODS OF JAZZ IN
STEREOD”

featuring Coleman
Hawkins, ““Red””’
Allen, Marty Napo-
leon and other jazz
greats in interpreta-
tions of “Summer-
time,” “Tea for Two. "
“Stormy Weather"”
and other favorites.

YOURS FOR JUST $1.00 EXTRA...when you buy
two 7" reels of tape in

SOUNDCRAFT'S New PREMIUM PACK

containing two reels of Soundcraft tape with
“Sweet Moods of Jazz in Stereo” recorded
on one of the reels.

This is Soundcraft's way of demonstrating
the markedly superior quality of Soundcraft
Tape...the only tape Micropolished to pre-
serve your “highs”...and Uni-level coated
with plasticizer-free oxide formulation for
greater uniformity and stability! Insist on
Soundcraft Tape in the new PREMIUM PACK!

ask about these other
SOUNDCRAFT PROMOTIONAL RECORDINGS
“Sounds of Christmas"—traditional Christ-
mas melodies (monaural only)
“Dixieland Jamfest in Stereo”—a jazz classic

reeves SOUNDCRAFT cose.

Great Pasture Road, Danbury, Connecticut
West Coast: 342 N. LaBrea, Los Angeles 36, Calif.
Canada: 700 Weston Road, Toronto 9, Ont.  ass
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OUR MAY ISSUE
To the Editors:

Since coming to this side of the world
to live, I have found several American
technical magazines greatly to my lik-
ing, and of Rabro & TV NEws, I think
it is very well produced and its articles
always clearly written. This, no doubt,
bespeaks good technical editorship!

I was particularly interested in
Leonard Kaplan’'s article “A Low-Cost
Hi-Fi Amplifier” in the May issue. An-
other excellent article is Bob Eldridge’s
“A Day in the Shop.”

O. CHARLES SEWELL
Department of Radiotherapy
The Victoria General Hospital
Halifax, N. S., Canada

We will try to comntinue to merit
Reader Sewell’s approval.—Editors.
* %*

X-RAY HAZARDS IN TV
To the Editors:

Many TV viewers have expressed
concern over possible harmful effects
from exposure to the x-rays produced
by their picture tubes. If they have
something to worry about, what about
people like myself? As a technician, I
am constantly in the presence of one
or several receivers, all operating, and
I get pretty close. Just how serious is
the x-ray exposure hazard?

L. FLEMING
Los Angeles, Calif.

See “X-Rays from TV Sets: Are
They Harmful#”’ coming in November.
—Editors.

& * *

TRANSISTOR MOBILE MODULATOR
To the Editors:

Here are some suggestions for those
readers who are constructing the *“30-
Watt Mobile Modulator” described in
the January, 1958 issue. If the output
of this unit is distorted, check the
transformers for unbalance and incor-
rect lead coding. This symptom could
definitely be caused by a reversal of
the zero and two-ohm leads on the
driver transformer or the modulator
transformer (if the Merit unit is used).

Another item to examine is the pair
of mica insulators used to insulate the
transistors from the chassis. These
sometimes break in handling or are
punctured by burrs, allowing a tran-
sistor to short to the chassis. Also, the
combination of one high- and one low-
gain transistor would cause distortion.

A poor waveform when checking the
output with a scope, and a subsequent
failure of the transistor, may result
from operating them into an improp-
erly matched load. In a class B output
circuit, two 4-ohm resistors are not

www americanradiohistorv com

\ our Readers

i 3

o

equivalent to an 8-ohm center-tapped
transformer primary for several rea-
sons. First, when working into the
transformer, each transistor sees a
2-ohm load during its half-cycle of
conduction. This is easily seen when
one recalls the basic transformer im-
pedance matching relationship of
“twice the turns, four times the im-
pedance.” Second, since in a class B
circuit each transistor conducts on
alternate half-cycles, the transformer
primary, which is common to both, is
necessary to combine both half-cycles
into one composite output signal.
Under the above conditions of im-
proper resistance loading, the tran-
sistors would deliver only a small out-
put. Reducing bias resistor E; moves
the operating point toward class A
operation and improves the quality ob-
served on the scope, but this increases
the dissipation, and together with the
increased drive, frequently results in
transistor failure.
T. A. PREWITT
Kokomo, Indiana

We hope that readers who are build-
ing this unit observe Author Prewitt’s
precautions.—Editors.

* & &

LOW-COST HI-FI AMPLIFIER
To the Editors:

I am contemplating building the hi-fi
amplifier described by L. Kaplan in the
May issue of Rapio & TV News. I
would like to use it with a separate
preamp, which I have built from a kit.
Will T have any problems in doing this?
Will the power supply shown be ade-
quate for a preamp?

OLLr K. LAUREN
Kapuskasing, Ontario

If the preamp is self-powered, there
will be no problems. It is just a matter
of connecting the output of the preamp
to the input of the amplifier. With a
preamp that draws its power from the
power amplifier, however, the following
should be considered.

The amplifier will easily supply
“B+ " which in this case should be con-
nected to the “B+2” point shown in the
power-supply circuit. With the trans-
former specified, adequate heater cur-
rent is available for preamp tubes as
well, but note that the heater center
tap is connected to a source of positive
voltage (junction of R, and Rs). This
means that if the preamp has a
grounded heater supply or grounded
hum pot, you must lift this ground.

As an alternative, the ground con-
nection in the preamp may remain as
is, but the center tap of the heater
winding in the amplifier must be dis-

RADIO & TV NEWS
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Now here’s the actual proof: ownership of a complete and
currently maintained PHOTOFACT Service Data Library

SPELLS SUCCESS FOR SERVICE TECHNICIANS!

"We depend on PHOTOFACT for correct

time-saving information; without them

we’d have to go out of business!”

NEW! EASY-BUY PLAN

—the money-szving way to build your compiete

— Anthony Fernandez, Brooklyn, New York

(Operator of ''Roinbow TV —

CALIFORNIA

"It would be pretty tough
to operate a business like
mine without PHOTO-
FACT. They are a time-
saver. ..."

—James C. Jehnson
Biythe, California

in business fer over 10 years)

HERE’S MORE PROOF...FROM COAST-TO-COAST

TEXAS

“Qur service department
would not be where it is
today without the help of
Sams PHOTOFACT...
and | have thz best radio
and TV service in the
county. ..."

—A. C. Bowen
Beaumont, Texas

COLORADO

“PHOTOFACT helps me
make faster and better
repairs and that means a
lot in the service busi-
ness. ..."

—Warren G. Kuakle
Denver, Colorado

ILLINOIS

"I couldn't get along with-
out them—I depend on
Sams PHOTOFACT en-
tirely for ali shop repairs—
they're just what | need."

—Raymond D, Easiey
Chicago, Illinois

OHIO

"Life would be rugged
without PHOTOFACT.
Puts afl television facts at
ourfingertips—gives ys all
the information we need
to do a good job without
guesswork."”

—Albert F, Mirus
Cincinnati, Ohio

INDIANA

“"Without PHOTOFACT,
servicing is almostimpos-
sible. It's a great technical
help to have diagrams and
information for sets on
hand as needed.”

—J. S. Kleby
South Bend, Indiana

PENNSYLVANIA

"Gives us accurate infor-
mation on 99% of sets we
work on. We like to have
the format of data same
on all sets, Saves time and
consequently money."”

—dJohn H. Robbins
Westfield, Pa.

FLORIDA

"PHOTOFACT has made
it possible for me to give
same-day service on
pulled sets and delivery
the same evering...”

—David Issensky
Miami, Florida

(These are just a few of the hundreds of “'Success with PHOTOFACT" letters in our files)

MASSACHUSETTS

"PHOTOFACT makes
possible big savings in
time. Time saved is money

earned."”
—Austin Radio & TV
Quincy, Mass.

&

profit-making PHOTOFACT Library!
B0 INTEREST— NO ZARRYING CHARGE — AS LITTLE AS $10 pown

!‘..-‘s..,’- R{E! VALUABLE STEEL FILE

CABINETS FOR REGULAR
PHOTOFACT SUBSCRIBERS AND
PHOTOFACT LIBRARY PURCHASERS
GET THE FULL
DETAILS

WWW. alre

HOWARD W. SAMS & CO., INC. Qg
2203 E. 46th St.. Indianapolis 6, Ind.

[0 Send dstails on PHOTOFACT Easy-BuyPlat and FREE File Cabinet offer.
[Jrm a Service Technician: [] $ull-time; [] part time

My Distributor is:

Shop name

Attn

Address

City Zone State

anradiohistorv com
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up goes another
CHA IVNEL MASTER =LY7

On more /

fringe area
roof tops

than any other
TV antenna

Best Performance — highest gain and
front-to-back ratios of any VHF antennas

Strongest Construction — ruggedized
in every detail for more years of trouble-
free performance

'
. _pmm—t
" 4 = ‘E!l_-,:.;:
Greatest Consumer Preference— ’i : A N e o =
.| created by consistent major-league na- :_r_ == -

tional advertising . .. widest array of at- _ ¢ ]( . T =" \_\ et
tractive point-of-purchase material and S =— = = g — \( @r ,5
sales producing mats . . . and eye-appeal- <% e | B 7‘@ "t N,
ing packaging. ~J ] i —— = & oy b
- ~JpE— I R L o = 'ﬁ‘rﬁe':&

> i Oy

S NO", more than ever g

CHANNEIL
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connected from the junction of R, and Rs; and reconnected
to ground.-—Editors.

* * E

TV REMOTE CONTROL
To the Editors:

I have had some correspondence from readers who are
building “The Complete TV Remote Control,” which I de-
scribed in the April issue. The following should clear up
some of the questions asked.

The correct lamps for the a.f.c. circuit are NE-2's. T have
been calling these 1/10th-watt lamps for years, although
actually they are 1/25th-watt lamps.

No instabil:ity was noticed in the original circuit. How-
ever, a friend in trying to duplicate the unit ran into two
forms of instability. The first manifested itself as a high-
pitched note in the sound. We investigated and found this
due to the neon bulbs forming a relaxation oscillator with
C.. C. and the associated resistors. This can be remedied
either by reducing C. and C: to 10 #£fd. each, or by reducing
R and Ra.

The second instability appeared as a fluttering. This was
traced to the fact that C, and C: were not mounted adjacent
to PL. and PL.. C. and C- serve only as r.f. bypasses and, in
order to bhe etfective, must be mounted as close as possible
to PL. and PL.. The replacement brass plate is grounded.
It is mounted to hold PL. and PL: in contact with the re-
maining capacitor plate on the front of the tuner. That is
to say, there is no space hetween the tuner and bulbs, or
between the plate and bulbs.

DAMNIEL P. PETERS
Brooklyn, New York

We are sure this added information will help our readers
who are trying to duplicate Author Peters’ circuit.—Editors.

& & *

TEST BENCH PUZZLER
To the Editors:

This is in reference to the solution to Bench Puzzler No. 1,
which appeared in your July issue. The total resistance of
the three 39,000-ohm resistors in parallel would be 13,000
ohms, as vou have said. However, if one of the resistors
should increase in value to 2 megohms, the way I figure it,
the total resistance should then be 19,311 ohms rather than
the 26,000 ohms mentioned.

PAauL LONGENECKER
Perrysburg, Ohio
To the Editors:

Somebody goofed in Test Bench Puzzler No. 1. But thanks
for putting out the best mag in the business. Goofs like this
really point out how infrequently they occur.

Leo J. QUINN, Capt. USAF
APO 12, New York, N. Y.

Many readers pointed out the error in the calculations
shown. However, this takes nothing away from the validity
of the puzzler, since this amount of increase in resistunce
would certaiwly produce the effects described.

Also note the author is correct in reporting no voltage
change at poat 7. As the complete receiver schematic shoils,
this point connects to a regulated sowrce of 120 volts.—
Editors. —50-

Mc del No. 6506

& F¢nsistors,

1 #hermistor, 1 diode
53" long, 3" high,

: muaamg !

o unmmmmnummmumﬁ.!( 1*1:—‘)'!141{
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CHANNEL MASTER®

Transistor Radios

Behind every one of these tiny electronic mar-
vels stands Chaianne! Master’'s outstanding
reputation for quality and dependability.
These radios make swzet music for profit-
minded dealers.

DESIGNED for powerful, satisfying performance.
BUILT for rugged use, n unbreakable "“Impac” case.
STYLED to sell on sight

PRICED to give the coisumer today's greatest
value in radios.

€recial 4”7 Dual Farge Extension Speake: Available.

Extra: Free Feplacement Warranty. See your
Channe! Master distributor for full details.

Model No. "M
& tansistors. | diode

]
£5u" long, 2% high, 1147 deep i &,%\

the big news is coming from

MASTER

October, 1958
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SPEED REPAIRWORK
FIELD-TESTED TV SERVICE

Time saved is money saved when repairing television sets. Because of this, General
Electric has developed a whole series of original tools and devices to cut your servicing
time and costs. They’ve been exhaustively field-tested, field-proved. They add profit
hours to the work week of the television technician.

Read about these ingenious aids below! See them on your next visit to your G-E
tube distributor’s! Only General Electric makes available this group of special service
devices—each and every one a time and trouble saver. They’re easy to use . . . and
easy to obtain. Ask your G-E distributor how to get them! Distributor Sales, Electronic

Components Division, General Electric Company, Owensboro, Kentucky.

TWIN.X WRENCH SET (ETR-752)—
designed and built expressly for

NEW TUBE-FUSE-LAMP CHECKER (ETR-
981A). Only 34" by 23" by 174",

TV-radio repairwork. Replaces
eight hex-head socket wrenches
57  to 1", Sizes are clearly marked
for quick selection. Hollow shafts
permit wrench to grip the nut over
protruding end of bolt. Chrome-
plated case-hardened steel—will
stand up in long, hard service.

SAFETY-GLASS PULLER (ETR-1592),
Now you can remove the tele-
vision safety glass easily, without
risk of cracking or chipping. Han-
dle of this device controls a three-
inch rubber suction cup with
vacuum-release tip.

Can easily be carried in pocket,
Powered by 3 “C’ flashlight bat-
teries. Will check 7- and 9-pin
miniature tubes, also lock-in and
octal-base types . . . picture-tube
heaters ... all TV and radio
fuses . .. all filament-type pilot
lamps. A “must” for technictans.

All-Type Tube Puller (ETR-1094)
Service Drop Cloth (ETR-1021)
Adjustable Bench Mirror (ETR-1275)

New G-E Chassis-Jack (ETR-1470)
Picture-Tube Nek-Rest (ETR-1169)
/ Y & Picture-Tube Pillow (ETR-1469)

www americanradiohistorv com
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WITH G-E
AIDS!

SEE THEM
ON THIS PEG-BOARD
COUNTER DISPLAY!

Your G-E tube distributor features this
large peg-board display of TV-service
aids. Inspect them in detail! All are
safety-packaged in heavy transparent
plastic, which keeps them clean, pro-
tects them from scratches or other
injury. Be sure to look for this display at
your distributor’s—be sure to study the
useful service aids. You'll want them ali!

MAGNETIC

SWING-BEAM SERVICE

PIN-LOCATOR FOR MINIATURE TUBES
(ETR-1540). Use it to place minia-
tures in hard-to-reach sockets.
Centering plug positions the lo-
cator above pin holes. Magnets
then hold locator while tube is
turned till pins drop into socket.

Frogress Is Ouvr Most lmportant FProdect

LIGHT (ETR-1593).- Magnet holds
the light securely to :hassis of set,
so that both your hinds are free
for work. Swing-heam design
puts illumination just where you
need it. A time-saviag aid you'll
want on every job. Small, fits
easily in your service case. Strongly
made, durable . . . \ses standard
flashlight bulb and batte-ies.

TRI-PLEX EXTENSION LEAD (ETR-
" 527). New in design. Compact
for your service case, with only
onz lead plus adapter. Practical
zn.] easy to use. Like other G-E
service aids, the Tri-Plex Exten-
sion Lead comes in a protective,
r=usable polyethylenc container.

S ’-/_-‘\

OPERATION ‘
‘ Buy new
for cxtrd vriet
GENERAL a ELECTRIC

GENERAL ELECTRIC

wwWw americanradiohistorv com
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New
N-33H
Rondine
Hysteresis
Powered!

Only

569s:

why a Rondine turntable is a must for stereo!

“A broblem that often shows up on conversions from monaural to stereo
systems is that of turntable rumbie. Borderline turntable, meaning those
which are acceptable in a monaural system, may prove to have toc much

rumble for use in a stereo set-up. The reason for this is that stereo utilizes

both vertical and lateral groove etchings (unlike monaural recording
which uses only the lateral etching). Thus, a stereo cartridge must re-
spond to both motions and will respond to rumble both laterally and
vertically. .. This problem seems to be most severe with record changers.
Good turntables ara more apt to be free of excessive vertical rumble.”

-~ Reprinted from THE AMERICAN RECORD GUIDE

GEORGE NELSON, one of America’s great industrial designers,
created the new fashion-keyed Rondines.
The result: you can point out to the lady of the house that Rondine
" is not only the finest performer, but also the most beautiful!

Rondine Model N-33W (iliustrated
atove) — Single Speed (33 rpm),
Belt Drive with hysteresis syn-
chronous motor. Noise level:
—-53db.  Built-in strobe disc —
lathe-tufned cast aluminum turn-
table. $69.95 net.

A

New Rondine, Model B-126H —
Three speeds, powered by hystere-
sis synchronous motor. Built-in
strobe disc and retractable 45 rpm
hub. Pitot light for "on/off” indi-
catlon. $99.95 net.

. - 55w B g
- - -

www americanradiohistorvy com

FOR YOUR RONDINE.:.REK-0-KUT STEREQ-MONAURAL TONEARMS

Provide instant mounting . . . fasten with singie nut. Cor-
rect mounting position is pre-set on Rondine deckplates.
All leads fully shielded in special chamber, insures 100% hum-free pérformance! $27.95.

ENGINEERED FOR THE STUDIO

Why a Rondine is your best buy in a turntable! The self-lubricating Ron--
dine turntable shaft and shaft well are precision-machined as perfect
“‘mates” to assure smooth rotation. The shaft is ‘micromatically”

checked to be absolutely perpendicular to the table. .. eliminating “wow''
and “flutter” from this source.

All tables are cast of resonance-inhibiting a-luminum alloy. They are lathe-
turned for perfect concentricity and balance. No “pull’” is exerted on
magnetic cartridges. Tapered shape permits easy disc handling.

The new Rek-O-Kut hysteresis synchronous motor has an extremely small
external stray field—a unique advantage where magnetic recording heads
are in the vicinity of the motor. High efficiency and exclusive fan shape
rotor surface insure a cooler running motor. Extremely accurate dynamic
balancing for each motor, minimum stray field in the air gap and use of
large surface sinter-metal bearings assure smoother, quieter operation

year after year.

e

e

write for new Rek-0-Kut catalogs

REK-0-KUT

HIGH FIDELITY TURNTABLES « TONEARMS
38:19 108th Street, Corona 68, N.Y.

... DESIGNED FOR THE HOME

Export: Morhan Expocting, 458 B oadway, N. Y. 13 « Canada: Atlas Radio, 50 Wingold Ave., Toronte 10, Ont. rx20


www.americanradiohistory.com
www.americanradiohistory.com

Learn TELEVISION-RADIO

Servicing or Communications
by Practicing at Home in Spare Time

NRI gives you kits
to build these and
other equipment

NRI Has Trained Thousands for
Successful Careers in TV-Radio

Electronic Technicians
Have High Pay, Prestige Jobs

Peaple look up to and depend on the Technician, more than ever
before. His opportunities are great, and are increasing. Become
a Badio-Televisior -Electronie Technieian. At home, and in your
spere time, you can learn to do this interesting, satisfying work—
qualily for important pay. A stream of new Electronics produets
is mereasing the J(vb and promotion opportunities for Television-

'Ius AH the Wark He Can Da
‘Since finishing NRI

Studio Engr., Station KATY
“I am now Studio Engi-

Hus Good Part Time Business
“Quite early in my train-

Radio-Electronic Technieians. Right now, a solid, proven field of
opoortunity for good pay is servicing the millions of Television
and Radio sets now in use. The hundreds of Television and Radio
stetions on the air offer interesting jobs for Operators and Tech-
nicians. The military services reward qualified Technicians with
higher rank and pay. Police, Aviation, Mobile Two-Way Radio

neer at Teevision Sta-
tion KATV. Before en-
rolling for the NRI
Course, I was held back
by limitatior. of a sixth
grade education.” BiLLy
SaNncHEZ, Pine Bluff, Ark.

Course I have repaired
riore ttan 2,000 TV and
Radio sets a year. NRI
training certainly proved
to be a zood foundation.”
H’[[R CORDON, Milledge-
ville, Gz

ing 1 started servicing

sets. Now have com-
pletell&r 2quipped shop.
Rl training is the

backbone of my pro-
gress.’ A. BREDA,
Tacoma, Wash.

ar2expanding, To ambitious men everywhere: here isrich promise
of fascinating jobs, satisfaction and prestige, increasing persenal
prosperity.

Make Extra Money Soon, $10 to
$15 0 Week in Your Spare Time

NRI students find it practical and profitable to start fixinz sets

I SEE
1Sample Lesson an

OTHER

How Elecmcny
i$ Prodyceq

for érien%s and {wighbors a few months after enrolling. Picking OLDEST E{LARGESY BOME SWOY it RADIO-Tv SCHOOL
up $10, $15 and more a week gives substantial extra spending e ° °
money. Use the Tester built with parts NRI furnishes, to _ocate ﬂ"onﬂl ﬁldlo ns"'“'e

ard correct Radic-T'V receiver troubles. Many who start in spare
time, soon build full time Television-Radio sales and serviee busi-
nesses; others enjoy profitable spare time businesses and the
security of a source of income to fall back on ir case of layofs,

Dept.CD , Washington 16, D.C.

Please send me sample lesson of your Radio-Television
Training and Catalog FREE. (No salesman will call.)

hard times or other changes in regular job. Postage free ca-d will i
bring you complete facts about the NRI tested way to better pay. N AnTEE .. Sl s B— | Age. !\
ACT No FIND OUT WHAT Address ... reevesenanenaees
NRI OFFERS YOU Oy S e Zone. ... State
I ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL

www.americ%nradiohistorv.com
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NRi1 SUPPLIES LEARN-BY-DOING

Technical Know-How Pays Off in Interesting, Important Work

YOU BUILD AC-DC
Superhet Receiver

NRI Servicing Course includes all
needed parts. By introducing defects
you get actual servicing experience
practicing with this
modern receiver.
Learn-by-doing.

'i!,“i .
hi D STy

'ﬁ‘\“__
el
YOU BUILD

Broadcasting Transmitter

As part of NRI Communications Course
you build this low power Transmitter,
learn commercial broadcasting operators’
methods, procedures. Train for your FCC
Commercial Operator's License.

l.

KITS WITHOUT EXTRA CHARGE

YOU BUILD This 17 Inch
‘>~% Television Receiver

As part of your NRI course you can get all
components, tubzs, including 17" picture
tube, to build this latest style Television
receiver; get actual
practlce on
TV circuits.

4|
P

i

] . %; 1

YOU BUILD Vucuum Tube
Voltmeter

Use it to earn extra cash
fixing neighbors’ sets;
bring to life theory

you learn from

NRI's easy-to-
understand texts.

For ngher Pay, Better r Jobs
Be a TV-Radio-Electronic Technician

Servicing Need

portunities for

Broodcoshng Oﬂers
Satisfying Careers

4000 TV and Radio stations
offer interesting positions.
Govt. Radio, Aviation, Po-
lice, Two-Way Communica-
tions are growing fields.
Trained Radio-TV Opera-
tors have a bright future.

-——--———--—-———-1

spare time
earnings or a business of your

Train at Home the NRI Way

1 -
More Trained Men '~{% Famous for Over 40 Years
tPort;i_‘l‘)lfl‘TV, g‘l’Fl‘ ,’11:{13"5‘5' NRI is America’s oldest and largest home study
0<rk' pa10S; gor d ?re Television-Radio school. The more than 40 years’
{“‘1. mdgT “eh“ﬂ k emaa Sd o 4.E Smilh, experience training men for success, the outstanding
rainec. techmcians. xood 0p-  Feunder  on6rd and reputation of this school—benefits you

in many ways. NRI methods are tested, proven. Successful
graduates are everywhere, from coast to coast, in small towns
and big cities. You train in your own hore, keep your present
job while learning. Many successful NRI men did not finish
high school. Let us send you an actual lesson, judge for yourself
how easy it is to learn.

No Experience Necessary—NRI Sends

Many Kits for Practical Experience

You don’t have to know anything about electricity or Radio
to understand and succeed with N K I Course. Clearly written,
well-illustrated NRI lessons teach TV-Radio-Electronic prin-
ciples. You get NRI kits for actual experience. All equipment
is yours to keep. You learn-by-doing. Mailing the postage-free
card may be one of the most important acts of ycur life. Do it
now. Reasonable tuition. Low monthly paymer.ts available.
Address: NATIONAL RADIO INSTITUTE, Washington 16, D. C.

NRI qroducnes Do Importont Work

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

BUSINESS REPLY CARD

No Postage Stomp Necessary if Mailed in the United States

Works on Color-TV
“NRI changed my whole
life. If T had not taken
the course, probably

NRI Course Easy to
Understand
I opened my own shop
before receiving my di-

Now Quality Control Chief
“"Had no other training
in Radio before enroli-
ing, obtained job work-

POSTAGE WILL BE PAID BY
NATIONAL RADIO INSTITUTE
3939 Wisconsin Avenue
Washington 16, D.C.

www.americ

ing on TV amplifiers be- ploma I have had to would still be a fireman,
fore finishing course. |ire extra help. I am in- struggling along. Now
Now Quality Control gspendent in my own Control Supervisor at
Chief.”” T, Fava- uginess.” D. P. Cres- WRCA - TV gy IFg
LoRO, Norwich, N. Y. sev, Stockton. Cal. MELINE, New York, N.Y.

SAMPLE LESSON SEE
LECITHEN LI OTHER
both FREE SIDE

anradiohistorv. com
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Life of a Field Eng

zt, number 3 of 2 series

The Hughes Fiddd Engineer’s responsibilicies
includes liaison with such high-level Air Force
personnel as the squadron commander, the
base commander and ocher important Air
Force representatives.

The Field Engineer represents all the techni-
cal and scientific knowledge of the Hughes
Aircraft Co. He assures the Air Force nuxi-
mum field performance of the Hughes Elec-
tromcs Armanent Systcm and guicied nussiles,

This background in dealing with connnand
personnel and experience In working with
over-all systems provides the Hughes Field
Engineer an assured and unlimited future in
the field of clecrronics.

IF YOU ARE AN ENGINEER OR
PHYsIcIsT interested in this stinm].\mxg
and rewarding work, send a bricf outline of
your experience to the address below.,

The West's leader in advanced electronics

RESEARCH & DEVELOPMENT LABORATORIES Scderiific and Engineeriag Staff, Hughes Aireraft Co., Culver City 8, California

October, 1958

www americanradiohistorv.com
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Industry

BOZ A XL
one line
one quality
loudspeakers

arc designed and built
without compromise,
that they may produce

'Wr @é\ry -@e.x/ oo %(01(/
B-209

! Mid-Range
Speaker

B-207a Two-Way
Speaker System

N-10102
Crossover Network

0 Mount them in a suitable
infinite baftle;
Power them with the
finest amplifier of 20
Watts or more;
Feed them with wide-
range, low-distortion
discs, tape or FM ...
your Bozaks will make
no compromise
with natural sound.
Hear them
at your Franchised Bozak Dealer.

THE R. T. BOZAK SALES COMPANY
DARIEN CONNECTICUT
Exports:

Electronics Manufaciurers Export Company
Plainview, New York
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MATHIAS A. KLEIN, JR. has been elected
vice-president of Mathias Klein & Sons,
7200 McCormick
Road, Chicago 45,
Illinois. In addition,
t he announcement
was made by the
president and treas-
urer of the company
of the appointment
of Richard T. Klein b
as secretary of the tool organization.

The hand-tool manufacturing com-
pany is in its 101st year and is still un-
der family management.

The organization was founded in
1857 by Mathias Klein, grandfather of
the current president of the firm.

ABRAHAM SCHWARTZMAN has been
appointed executive secretary of the
Institute of High Fidelity Manufac-
turers, Inc. He succeeds Edwin Corn-
field, who resigned from this position.

Mr. Schwartzman has been in the
magazine publishing business as editor
and publisher for the past thirty years,
most recently as publisher-editor of
the “Brooklyn Queens Standard.”

C. R. (RUSS) ROBERTSON has been ap-
pointed sales manager of Weller Elec-
tric Corporation,
Easton, Pennsyl-
vania.

Associated with
the power tool man-
ufacturing company
for four years, Mr.
Robertson was re-
cently a regional 3
sales manager, a e —
position to which he was named in
January, 1957.

He has had wide sales experience in
the hardware, automotive, and indus-
trial fields, with fifteen years of ex-
perience as a manufacturers’ repre-
sentative. In addition, he had been a
manufacturer for more than ten years.

EMERSON RADIO AND PHONOGRAPH
CORP. has purchased the consumer
products division of Allen B. Du Mont
Laboratories, Inc. The purchase con-
sists of television receivers, phono-
graphs, and high-fidelity and stereo in-
struments, together with the trade-

mark “Du Mont” for use in connection
with home entertainment instruments.

After completion of production of
the 1959 line of TV receivers and high-
fidelity instruments, Emerson will ac-
quire all tools, dies, molds, and other
manufacturing equipment associated
with these consumer products. The
contract also provides for a royalty free
license under Du Mont patents.

It is intended that the line will be
merchandised separate and apart. This
wholly owned subsidiary will be known
as Du Mont Television and Radio Cor-
poration and Benjamin Abrams will
head it as president.

Mr. Abrams has announced the new
orgamzation will service present Du
Mont distributors and dealers and will
continue that firm’s past policies.

REED VAIL BONTECOU has been ap-
pointed vice-president, marketing, for
CBS-Hytron, the
electron tube and
semiconductor divi-
sion of Columbia
Broadcasting Sy s-
tem, Inc.

He comes to the
firm from General
Electric Company
where he was man- =
ager of marketing for the receiving
tube department. During the fifteen
years he was with the firm he rose
from manager of standardizing, engi-
neering department, to his recent po-
sition. He served in the sales depart-
ment as market analyst, staff assist-
ant to the manager, manager of
market research, and manager of
marketing research and product plan-
ning.

In 1953 he was made product man-
ager and was elevated to manager of
marketing a year later.

# * #

DAYSTROM INCORPORATED announces
the formation of DAYSTROM LIMITED
OF ENGLAND, a division of Daystrom
International. The new subsidiary will
manufacture a complete linc of “Heath-
kits” in a new 10,000-square-foot build-
ing to be constructed in the general
vicinity of London. The line will be
adapted to British requirements and all
of the parts will be manufactured in

JOHN H. CASHMAN, founder and
former president of The Radio
Craftsmen, Inc., died recently after
a heart seizure.

Mr. Cashman, past chairman of
the Association of Electronic Parts
& Equipment Manufacturers and

past director of the Electronic Parts

Show Corp, was one of the early
manufacturers of short-wave and
high-fidelity products, kits and com-
ponents, and was active in industry
trade circles for many years.

He formerly had been associated
with The Hallicrafters Company in
Chicago.

www americanradiohistorv.com
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WE'RE MAKING IT EASIER THAN EVER TO BECOME A WELL PAID
RADIO-TELEVISION SERVICE TECHNICIAN

R/

RADIO-TELEVISION

SPRAYBERRY

2 BIG, COMPLETE KITS
of PARTS & EQUIPMENT
the practical sice

To help you learn éuvt
of io-Television, we

sexd you expertly engi-
| ¥ reered training kite $o
L test and assemble for
37 interestinz,
e valuah e

. shop-teach
L) praci.c=!

e Thenew Sprayberrs
Tra.ning Television Re
ceiver, built snd tesied
in § gections.

® Now offered . .. this frm
mocera oscilloacope.

® Ysu build this powerfi 1
twa-band superheterc-
dype radio receiver.

&)

new Sprey-
berry tes:er

October, 1958

% % * « This great industry is begging
for trained men . .. to step into good paying jobs
or a profitable business of their own! OQur new
plan opens the doors of Radio-Television wide to
every ambitious man who is ready to act at once!

Men by the thousands...trained Radio-Television Service Techni-
cians...are needed at once! Perhaps you’ve thought about entering
this interesting, top paying field, but lack of ready money held you
back. Now—just 86 enrolls you for America’s finest, most up to
date home study training in Radio-Television! Unbelievable? No,
the explanation is simple! We believe Radio-Television must have
the additional men it needs as quicxly as possible. We are willing to
do our part by making Sprayberry Training available for less money
down and on easier terms than ever before. This is your big oppor-
tunity to get the training you need...to step into a fine job or your
own Radio-Television Service Business.

Complete Facts Free—Act Now; Offer Limited

Only a limited number of students may be accepted on <his liberal
and unusual basis. We urge you to act at once.. .mail the coupon be-
low and get complete detais plus cur big new catalog and an actual
sample lesson—uall free. No obligation...no salesman will bother you.

HOME STUDY TRAINING IN SPARE TIME

Under world-famous 27-year old Sgrayberry Plan, you learn entirely
at home inspare time. You keep on with your present job and income.
You train as fast or as slowly as you wish. You get valuable kits of
parts and equipment for priceless shop-bench practice. And every-
thing you receive, lessons and equipment alike, is all yours to keep.

LET US PROVE HOW EASILY YOU CAN LEARN!

Radio-Television needs YOU! And Sprayberry is ready to
train you on better, easier terms, chat any ambiticus man can
afford. Just $6 starts you! IMail coupon today ... et the facts
speak for themselvzs. You have everything to gain. Let us
prove the kind of opportunity that’s in store for you!

SPRAYBERRY Academy of Radio-Television

1512 Jarvis Avenue, Dept. 25-M, Chicago 26, Illinois

Mail This Coupon Now-—No Salesman Will Call

Sprayberry Academy of Radio-Television
Dept.25-M, 1512 W, Jarvis Ave., Chicago 26, NI.
Please rush all information on your ALL-NEW Radio-Tele-
visicn Training Plan. [ understand this does not obligate me

and that no salesman will call upon me. Include N -
alog and Sample Lesson FREE. e

shlal [
By

NAME_...._. Age

ADDRESS.

H
r ¥ 7 I I _X_ ¥ ]
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the United Kingdom by an initial oper-
ating force of about 70. The kits will be
sold exclusively vie direct mail opera-
ation . . . THOMPSON PRODUCTS, INC.
and its affiliate, THE RAMO-WOOLRIDGE
CORPORATION, announce a merger of
the two firms. Prior to this agreement,
the parent firm owned approximately
57%% of the common stock of its af-
filiate . . . LING ELECTRONICS, INC.
has acquired UNITED ELECTRONICS
COMPANY of Ne\vaxk N J.

DR. HARRY D. HUSKEY PhD, is coordi-
nating the activities of a newly formed
advanced program-
ming development
group for the Ben-
diz Computer Divi-
sion, Bendix Avia-
tion Corporation.

He is one of the
foremost pioneers in
the field of electron- 4
ic computers and “ 3
has served as consultant to the com-
pany since 1953. The new development
group is located in Berkeley, Cali-
fornia.

In addition, Dr. Huskey is an asso-
ciate professor in electrical engineer-
ing and mathematics at the University
of California at Berl\eley

*

ELECTRONICS INDUSTRIES ASSOCIA-
TION has appointed members of the
policy committee of its marketing data
department for the fiscal year 1958-59.

They are: Chairman, Frank W.
Mansfield, Sylvania Electric Products
Inc.; Ben Adler, Adler Electronics,
Inc.; Robert S. Bell, Packard Bell
Electronics Corp.; Lester Bogen, David
Bogen Co., Inc.; Bruce R. Carlson,
Sprague Electric Co.; S. R. Curtis,
Stromberg Carlson Co.; D. W. Gunn,
Sylvania Electric Products Inc.; James
E. Harrison, Texas Instruments Inc.;
Charles N. Hoffman, Warwick Manu-
facturing Corp.; M. E. Lauer, Sylvania
Electric Products Inc.; D. J. McCarty,
RCA; W. S. Parsons, Centralab, Div.
of Globe-Union Inc.; and Allen K.
Shenk, Erie Reszstm Co1p

HERBERT M. PONCHER has been elected
vice-president in charge of Newark
Electric Company’s West Coast opera-
tions . . . DR. ALFRED K. WRIGHT and
PAUL SCHARNINGHAUSEN have been
named vice-president in charge of engi-
neering, and vice-president and general
manager of the radio and TV tube divi-
sion, respectively, of Tung-Sol Electric
Inc. . . . A. A. [AL) STROKA has been
promoted by Ampex Corporation to na-
tional sales manager for its instrumen-
tation division . . . DAVID SALTMAN
has been named manager of the print-
ing division of United Cuatalog Publish-
ers, Inc. . . . WALTER F. HERMANN has
been elected vice-president in charge
of operations of Stundard Coil Products
Co. Inc. . . . Chicago Standard Trans-
former Corporation has appointed BEN-
NETT COOK advertising manager . . .
JOSEPH STARR has been promoted to
the position of sales manager, indus-
trial division, Pyramid FElectric Com-
(Continued on page 168)
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An FCC License can be

Get Your FCC License

We Guarantee
to train you until you receive

Your FCC License

Completion of the Master Course (both Sections} will prepare you for a First
Class Commercial FCC License with a radar endorsément. Completion of
‘Section 1 only ef the Master Course will prepare you for a Second Class
Commercial FCC License. We guarantee to train and coach vou, without any -
additional cost, until you receive the FCC License as mdxcated above. This
guarantee is valld for the entu‘e period of your enrollment agreement.

Cleveland _Instnute Training Results in success with com-
mercial FCC examination$ . . . easily . . . and quickly,

reel

FIND OUT HOW:

1o The new electronic devices can be handled by vou

2. To solve the problems that will stump your fellow technicians

3, Training is Job Insurance when employment is tough to find
++ + and more money for you when times are good

I

Mail Coupon NOW.

RADIO & TV NEWS
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(Commercial)

FCC License Exams
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~
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your Guarantee of Success in Electronics

here’s proof of good jobs

Get all 2 EREE

“Your lessons are helping me a lot in my Navy
work. You cover topics that were not presented by
the Navy at the E.T. School. . .. Your course hzs
helped greatly to get my 2nd class FCC ticket. I am
now aradio and T.V.engineer at WTVSand WDTR i
in Detroit. Michigan.” |f=RA
Irving L. Laing, il
15887 Robson,
Detroit 27, Michigan [If

Accrediled by The Nationc! Home Study Council

Cleveland Institute of Radio Electronics _,
= )
] N

Desk RN-22, 4900 Euclid Ave., Cleveland 3, Ohie

s — gty et i man et St p—

Please send FREE Booklets prepared to help N
me get chead in Electronizs. | have had train- St —]
ing or experience in Electronice os indicated \_
below:
[ Military _1 Broadcasting |
[ Radio-TV Servicing ] Home Experimenting |
[[] Manufacturing {1 Telephone Company l
] Amateur Radio ] Other.vvvvvvnnnns .
In what kind of work are you In what branch of Electronics .
now engaged?. . ... ... ... are you interested?........... l
> |
Receive All These |-
NOME s ¢ & ol Ricad I sl amail gt A Sa: s didbae Agesnsaeda
Book’ets FREE.' Addresse o om oot pygal Saana b el Tyt LT TR Y re v - S e
t Cilyr sewn 5 pamas gpwyp gwmemys wygp 9 p0 om e Zone . yay i State.......
Specicl Tyition Rates o Members of Armed Forces Desk RN-22

October, 1958 25
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Every part of every COZZCU” O changer

is precision-engineered to meet the rigid demands of Stereo

The new stereo records require a higher
standard of performance from your record
changer than do standard LP’s because stereo
cartridges are extra-sensitive to noise. That’s why,
in planning your stereo system, you begin with the
Collaro. Every part of every Collaro changer is
precision-engineered te meet the rigid quality
demands of stereo.

The motor (see A above) is dynamically bal-
anced, so rigidly mounted that wow and fluster
specifications are superior to any changer.

The spindle assembly (B) reflects this pre-
cision quality in every part. The spindle itself
is micro-polished for complete smoothness.

The sensitive velocity trip mechanism (part
shown in C) has bheen designed so that the

26

changer can trip at extraordinarily light tracking
pressures.

The exclusive Collaro transcription-type tone
arm (D) with the new plug-in head (E) is de-
signed to eliminate all resonances in the audio
spectrum, The new four-pin head — the only high
fidelity changer with this feature -~ provides the
ultimate in noise-reduction circuitry.

There are three Collaro changers ranging in
price from $38.50 to $49.50. No matter which you
select, you're sure to start your system off right
when you choose Collaro — the turntable that
changes records.

Reckbar Corporation, Mamaroneck, N. Y.

www americanradiohistorv.com

Rockbar

is the American
For new Collaro catalog write to Dept. RT-10, sales representative

Jor Collaro, Ltd.
RADIO & TV NEWS
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~ @ RCA INSTITUTES &.
OFFERS YOU THE FINEST
OF HOME STUDY TRAINING

The equipment illustrated and text material you get

with each course is yours to keep. Practical work with
very first lesson. Courses for the beginner and the
advanced student. Pay-as-you-learn. You need pay

for only one study group at a time.

)\ SEND FOR THIS

Resident School courses in
New York City offer compre-
hensive training in Television
and Electronics. Day and eve-
ning classes start four times
each year. Detailed informa-
tion on request.

Ociober, 1958

4

i - e G e -—-—

RCA Institutes, In¢. Home Study Dept. RN-108
A Service of Radio Corporation of America
350 West Fourth Street, New York 14, N. Y.

Without obligation, send me FREE 52 poge
CATALOG on Home Study Courses in Radio, Tele-
vision and Color TY. No Salesman will call.

e N Tl T I/ 1 = (- gy S A 1
Please print

AdATESS L S Aig g B g o = enls | i L5 gk b K5 SRl Keo e S %o orags

Gty . tiory oot o w8 Fonenbin, Zone....State. ... .civiunieninnnnn

Korean Vets! Enter discharge date

CANADIANS —Take advantage of these same RCA
courses at no additional cost. No postage, no customs,
no delay. Send coupon to:

RCA VICTOR COMPANY, LTD.
5001 Cote de Liesse Rd., Montreal 9, Que.

To save time, paste coupon on postcard
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szﬂﬂ: Years

This was the amplifier that started the swing

to STEREO. The Bell Model 3D. Introduced in May,
1953, it had dual inputs for radio,

phana and tape.

Ahead .. .Years Ago.

“As a standard binavral amplifier, it
would seem difficult to improve.”

The experts were wrong. Today,
nearly four years later, Bell intro-
duces a complete new line of stereo
components with more of the fea-
tures considered most desirable in
a Stereo Amplifier.*

Five years ago, Bell Sound Systems produced
the very first 2-channel Stereo Amplifier on
a single chassis. It was designed, primarily,
to play Cook Binaural Records — the kind
that required a two-headed tone arm to track
two sets of grooves. Remember?

ES——

New features of the Bell Model 3030
Stereo Amplifier include Single-Knob Bal-
once Control, Continvously Variable Loud-
ness Control and Level Control with Built-In
Channel Reverse for Stereo.

Quickly accepted as the standard of the
industry, the 3D was acclaimed by the ex-
perts as “difficult to improve”.

We thought so, too. But then. along came
magnetic tape which immediately made
stereo playback and recording possible. Tak-
ing advantage of the quality reproduction of
tape, Bell modified its 3D — and added a
Tape Head Input.

That was in 1956. A year destined to make
hi-fi history; Bell, set to introduce the “sleek,
slim silhouette”, announced the first major
breakthrough in high fidelity styling.

“Impossible”, said our friends when Bell re-
vealed plans to re-design its 2-channel Stereo
Amplifier, early this year with the same long,
low look, only 4” high, as the rest of its
monaural line.

*See Pnge_32, Hi Fi and Music Review, August,
1958.
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Professional Stereo Recerding System,
made by Bell, includes the Model T-213
Tape Transport with two RP-120 Record
Playback Pre-Amplifiers in a Portable Car-
rying Case. Tape Transport with new Auto-
Stop Switch, and Add-On electronic com-
ponents are available separately for your
own custom installation. Only Bell has these
outstanding components to let you make
your own professional stereo recordings on
tape for less than $300.

The experts were wrong. Sixty days ago, Bell
again set the standard for all others to follow
with the introduction of the new Model 3030,
a 2-channel, 30 wartt stereo amplifier with
built-in pre-amps. With more features to play
the new “single-groove” stereo records and
reproduce stereo radio broadcasts, the 3030
also made possible top-quality tape playback
(direct from tape heads or tape pre-amps).

For this purpose, Bell last year introduced a
new Tape Transport in 4 basic models; the
only one of its kind to RECORD STEREO,
with its own specially designed Add-On pre-
amplifiers for playback and recording.

This is a professional-type machine, with
three heavy-duty 4-pole motors and a fre-
quency response of 25-12.000 cps*2db.
Used for stereo recording, the Bell Tapé
Transport effectively cories stereo tapes and
records and caplures stereo broadcasts off-
the-air. In one year, this component has
WOn unanimous consumer acceptance to gain
unchallenged leadership in its field.

www americanradiohistorv com

High Fidelity Magazine, November 1954

With the new Bell 3030 Stereo Amplificr,
the Bell Tape Transport represents a com-
plete stereo system that will not become ob-
solete in the future; Units now being made
have provision for a 4-track head to play
4-channel tapes when they become available.

Recently, Bell made available a low-cost
Stereo Amplifier for the “budget-buyer”.
Known as the Pacemaker, this 2-channel,
20 watt stereo amplifier is still another prod-
uct of Bell Stereo “know-how”, with an out-
standing array of features for its Jow cost.

Today, there are more Bell Stereo Amplifiers
in use than all others combined. But progress
continues.

To maintain its position as the only manu-
facturer of a comp!gte line of Stereo com-
ponents, Bell is getting set to produce even

Pacemaker Stereo, shown here, is o low-
cost 2-channe! 20 watt amplifier. Known
as the Model 2221, this Bell product has
inputs provided for sterea records, tuner
and tape. Plays monoural programs at the
flick of a switch.

more big-power stereo amplifiers and sterco
tuners. When these are announced, we prom-
ise they will be ready to deliver to you. This
is our responsibility of leadership.

In the meantime, as a reader interested in
the progress of Bell Stereo, we suggest you
obtain a copy of the new Bell .
High Fidelity Handbook.
This 24-page book contains
photographs and specs. of the
complete line of Bell com-
ponents. Write us for your
free copy.

Bell Sound Systems, Inc, 555
Marion Road, Columbus, Ohio

A division of Thompson Products, Inc.

RADIO & TV NEWS
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A Complete Stereo System: $hown here is a typical cus-
tom installation of the Bell Medel 3030 Stereo Amplifier
with a Bell Tape Transport. ‘With these components for
your Stereo system, you can start to enjoy the firest
quality sound reproduction on tape. Amplifier has in-
puts to play monaural and Stereo discs with your
present record player.
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Latest Information ‘s;a?b %W

on the Electronic Industry

By RADIO & TV NEWS'
WASHINGTON EDITOR

PAY-TV MOTHBALLED UNTIL '5S—Pay-TV is once again in storage; this time until
the middle of next year. Postponed action was dictated by a request from Congress-—
man Oren Harris, chairman of the House Interstate and Foreign Commerce Committee,
who noted that the House will probably be asked to vote next year on a resolution
blocking the FCC from approving any toll-television applications, unless Congress
enacts a new law saying that the Commission has such authority. According to the
FCC, they now have such authority.

SOLAR-POWERED WORLD-WIDE SATELLITE REPEATERS URGED—Sclar-powered wide-band
satellite repeaters, orbiting at altitudes of about 22,000 miles in the equatorial
plane, could provide line-of-sight radio-relaying facilities for thousands of radio
and TV channels, according to Burton F. Miller of Ramo-Wooldridge. In a paper de-
livered before the Institute of Aeronautical Sciences, it was noted that such sat-
tellites could provide world-wide communications not only on microwaves, but on
lower frequencies; transmission of signals over ranges of 8000 to 10,000 miles would,
it was said, be little more difficult than present transmission of such signals over
ranges of less than 75 miles.

$60-MILLION RADIO RESEARCH OBSERVATORY PLANNED BY NAVY—A $60-million radio
astronomy station has been blueprinted for a 1500-acre facility in the mountains
of West Virginia near Sugar Grove. The project will culmlnate 11 years of intensive
research by the Naval Research Lab in Washington, D.C.

CITIZENS RADIO SERVICE RULES REVISED—The Commission has finalized rule making
and issued completely revised details governing the Citizens Radioc Service. The
new order re—-allocates frequencies in the 26.96-27.23 mc. band from the amateur
radio service and makes them available to Citizens Radio; limits the maximum per-
missible plate input d.c. power in the 26.96-27.23 mc. band to 5 watts; establishes
a new "Class D" station; provides for type-acceptance rather than type-approval of
equipment to be used by "Class A" stations; retains "Class B" stations in substan-
tially their present form, but reduces the maximum authorized power of such stations
from 10 to 5 watts.

AERONAUTICAL SEARCH AND RESCUE STATIONS AUTHORIZED—A new class of station—
Aeronautical Search and Rescue Mobile Station—is now on record providing for the use
of 121.6 mc. by stations aboard aircraft.

ELECTRONIC BLOODSPOT DETECTOR FOR EGGS—An electronic detector is now being used
to discover and reject eggs containing blcodspots. The technique is said to be twice
as effective as the old "candling" method. The new unit was developed by the U.S.
Department of Agriculture.

CO-CHANNEL TV REPEATER TO TEST U.H.F. SERVICE AREA SHADOW— To help determine
whether a co-channel TV repeater station can fill in a shadow in a u.h.f. service
area, the FCC has granted a one-year experimental license to Binghamton Press Co. to
operate such a station in connection with its regular TV station, WINR-TV, channel
40. A 10-watt operation with vertically polarized antenna is to be used.

TV-TUBE NIGHT-VISION DEVICE USING LIGHT FROM STARS DEVELOPED—A night-vision
device which gathers reflected starlight or diffused light from sky-glow falling
upon the cbhjective and then intensifies or amplifies the light sufficiently to
present a distinguishable image has been developed by the U.S. Army Engineering
Research and Development Labs at Fort Belvoir, Virginia and RCA. Known as the
"Cascaded Photosensitive Image Intensifier," it employs cascaded image tubes—
two tubes in series—operating through an optical system which focuses light
reflected from objects in the field. First tube acts as a preamp for the second.
The tubes are powered by a six-volt battery in a transformer-transistor circuit. 38~
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GOOD JOBS . .. MORE MONEY
SECURITY . . . ALL CAN BE YOURS

YOU are nceded in the great modern Tele-
vision-Electronics industry. Trained techni-
cians are in growing demand, at excellent
pay, in sales and service, manufacturing,
broadcasting, telecasting, communications,
research, and many other important branches
of the field. National Schools Master Shop-
Mecthod Training, with newly added lessons
and equipment prepares you in your spare
time right in your own home for these fasci-
nating opporwnities. OUR QUTSTAND-
ING METHOD IS PROVED BY THE
SUCCESS OF GRADUATES ALL OVER
THE WORLD!

YOUR TRAINING 1S ALL INCLUSIVE

We prepare vou for a long list of job
opportunities. Thousands of TV and Radio
receivers are being sold every day—more
than ever befure. And, now, Color TV is
here. Applications of Electronics in industry
—AUTOMATION —are growing in tre-
mendous strides. The whole field is alive —
opening up new, imporiant johs rapidly.
National Schools complete training program
qualifies you in all phascs of the industry.

YOU EARN WHILE YOU LEARN

Many students pay for their entire training —
and more — with spare time earning. We'll show
you how you can, too! Early in your course you
receive material that shows you how to earn
extra money servicing TV and Radio receivers,
appliances, etc., for friends and acguaintances.

October, 1958

orTHiluousth
BY SHOP METHOD

HOME TRAINING

1. ]’e'evisian B
Including Color Ty

2. Radio ... AM, FM
3. Industiial Elect:onics
4. Commanications

5. Sound Recording
& Hi-Fidelity

6. Autoration
1 FCC License Preparation
8 Radar & Micro Waves

Let National Schools of Los
Anzeles, a Practical Resident
Tezhnical School for over 59
years, train you at home by
Shap-Method for uniimited
opportunities in All phases af
TV_Electronics, Radio.

YOU GET EVERYTHING YOW NEED

Clear, profuscly illustrated lessons, shop-
tested manuals, modern circuit diagrams,
practical job projects—all the valuable
equipment shown above—mary other ma-
terials and services—consultation privilege
with our qualified s1aff, and Graduate Em-
plovment Service. EVERYTHING YOU
NEED for outstanding success ia Electronics.

jgent
oo i our Residen
aining in O ital,

our world’s ™ ca: P

INDUSTRY NEEDS YOU. NATIONAL SCHOOLS
WILL TRAIN YOU. SEND FOR FACTS TODAY
NO OBLIGATION.

YQU LEARN BY SHOP METHOD . . .
you do servicing, circuit analysis, and do
over 100 down-to-carth experiments. You
build a Superhet Receiver and a modern TV
Receiver. from the ground up, including a
new, big screen picture tabe. You also re-
ceive a professional, factory-made MULTI-
TESTER. All of this standard equipment is
yours 1o keep . . . at just one low tuition.

pgrroves tor LB P
NATIONAL SCHOOLS

10$ ANGELES 37, CALIF.

NATIONAL SCHOOLS

TECHNICAL TRADE TRAINING $INCE 1905
LOS ANGELES 37, CALIFORNIA

GEY FASY SERVICE - MAIL NOW TO
NATIONAL SCHOOLS, DEPT.RH-108
4000 5. FIGUEROA ST, LOS ANGELES 37, CALIF.

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

AGE

ZONE STATE

1 Chech it interested DNLY in Residént School trdining Bt Los Anpcics
VETERANS. Guve dore af Discharge

‘-__——-ﬂ------——
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NEW STEREOPHONIC EQUIPMENT
HF85; Stereo Dual Preamplifer is a complete stereo
control system in 'low silhouette' design adaptable to
any type of installation. Selects, preamplifies, controls
any sterec source—tape, discs, broadcasts. Superb «vari-
able crossover, feedback tone controls driven by feed-
back amplifier pairs in each channel. Distortion borders
or unmeasurabfe even at high output levels. Separate
lo-level input in each channel for mag. pheno, tape head,

mike. Separate hi-level inputs for AM & FM tuners &
e FM Multiplex. One each auxiliary A & B input in each
channel. Independent level, bass & treble controls in
each channel may be operated together with builttin

clutch. Switched-in  loudness compensator. Function

Selector permits hea:zing each sterec channel individu-
AN D ex er S ally, and reversing them; also use of unit for stereo or
ONAURAL monophonic play. Full-wave rectifier tube power supply,

5-12AX7/ECC83, 1-6X4. Works with any 2 high-quality
power amplifiers such as EICO, HF14, HF22, HF30, HF35,

HF50, HF60. Kit $39.95. Wired $64.95. Includes cover.
Sd HF81: Stereo Duat Amplifier-Preamplifier selects,
L amplifies & controls any stereo source — tape, discs,
broadcasts—& feeds it thru seli-contained dual 14w am-
5 plifiers to a pair of speakers. Monophonically: 28 watts
far your speakers; complete stereo preamo. Ganged level
In = controls, separate focus (balance) control, independent
full-range bass & treble controls for each channel.
tdentical Williamson-type, push-pull EL84 power ampli-
fiers, excellent output transformers. “Service Selector”
switch permits one preamp-Control section to drive the
e es u S a re internal power amplifiers while other preamp-control
- section is left free to drive your existing external ampli-

fier. Kit $69.95. Wired $109.95. Incl. cover.

MONAURAL PREAMPLIFIERS {stack 2 for Stereo)
NEW HF65: superb new design, Inputs for tape head,
microphone, mag-phono cartridge & hi-level sources. IM

distortion 0.04% @ 2V out. Attractive ““low silhouette”
design. HF65A Kit $29.95, Wired $44.95. HF65 {with power

supply) Kit $33.95. Wired $49.95.

World-famous HFGI%):C“RivTaIs the most expensive preamps™ — Marshall,
AUDIOCRAFT. HFG14 Kit $24.55, Wired $37.95, HF61 (with 1
EICO adva ntages . , power supply) Kit $29'.95. Wired slzﬁ.ss. el ;
guarantee your complete satisfaction: MONAURAL POWER AMPLIFIERS :
(use 2 for STEREQ) =
. . . g HF60: 60-Watt Uitra Li P Amplifier with (Y]
Advanced engineering e Finest quality components Aero 10330 Output Ximr; "one of the bestperforming [
. . 90 . . zmplifiers extant; an excelient buy.'" AUDIOCRAFT Kit -
Beginner-Tested,'' easy step-by-step instructions Report. Kit $72.95. Wircd $99.95. Cover £2 $450 :
. . : HF50: 50-Watt Ultra Li P Amplifi ith 3
LIFETIME service & calioration guarantee extremeiy igh ?uali:3 cﬁ?c“?:gi, Standard ’B‘U"}p'g'f%r?r'.s. 2
3 ormer. ldentical in every other respect to HF60, o
IN.STOCK — Compare, then take home any EICC specs at SOW. Kit £57.95. Wired $87.95. Cover E-2 $4 50, z
. : " o i - NEW HF35: 35-Watt Ultra-Linear Po Amplifier. =4
equipment—right. “‘off the sh=If"—from 1900 neighbor KIL $47.95, Wired 32,95, Cover .2 400, Amplifier g
hood EICO dealers. HF30: 30.Watt Power Amplifier. Kit $39.95. Wired L

$62.95. Cover E-3 $3.95.

NEW HF22: 22-Watt Power Amplifier. Kit $38.95.
Wired $61.95. Cover E-2 $4.50.

NEW HF14: 14.Watt Power Amplifier. Kit $23.50.
Wired $41.50. Cover E-6 $4.50.

MONAURAL INTEGRATEO AMPLIFIERS
(use 2 for STEREOQ)
HF52: 50-Watt Integrated Amplifier with complete
‘front end"’ facilities & Chicago Standard Qutput Trams-
former. "Excellent value''—Hirsch-Houck Labs. Kit $69.95.
Wired $109.95. Cover E-1 $4.50.
HF32: 30-Watt Integrated Amplifier. Kit $57.95.
Wired $89.95. Both include cover.
HF20: 20-watt Integrated Amplifier. "Well-engi-
neered" — Stocklin, RADIO TV NEWS. Kit $49.95, Wired
£79.95. Cover E-1 $4.50.
HF12: 12-Watt Integrated Amplifier. ‘‘Packs a
wallop”—POP. ELECTRONICS, Kit $34.95. Wired $57.95.
SPEAKER SYSTEMS (use 2 for STEREQ)
HFS2: Natural bass 30-200 cps via slot-loaded 12-ft.
split conical bass horn. Middles & lower highs: front radi-
ation from 812" edge-damped cone. Distortionless spike-
shaped super-tweeter radiates omni-directionally. Flat
45-20,000 cps, useful 30-40,000 cps. 16 ohms. HWD
367, 1514”, 114" Eminently musical: would suggest
unusual suitability for siereo.'””—Holt, HIGH FIDELITY.
Completely factory-built: Walnut or Mahogany. $139.95;
Blonde, $144.95.
HFS1: Bookshelf Speaker System, complete with fac-
tory-built cabinet. Jensen 8" woofer, matching Jensen
compression-driver exponential horn tweetér. Smooth
clean bass; crisp extended highs. 70-12,000 cps range.
Capacity 25 w. 8 ohms. HWD: 11" x 23" x 9”. Wiring
time 15 min. Price $39.95.
FM TUNER

HFT90: surpasses wired tuners up to 3X its cost. Pre-
wired, pre-aligned, temperature-compensated *‘(ront end”
— drift-free. Precision “eye-tronic’” tuning. Sensitivity
1.5 uv for 20 db quieting — 6X that of other kit tunérs.
Response 20-20,000 cps =1 db. K-follower & multiplex
outputs. “One af the bhest buys you can get in high
Speaker System HFS2 fidelity kits." — AUDIQCRAFT KIT REPORT. Kit $39.95".
Monzural Preamplifiers: 90 N X 15%4" Wx 11¥2" D wired $65.95¢. Cover $3.95.
HF65, HF61

(stack 2 for Sterea)

Inc.

Copyright 1958 by Electronic Insir, Co.,

Stereo
Amplitier-Preamp
HF81

Add 5% in the West.

- “ Q % g
@ @,0.@ LNy
- Bookshelf

Maonaural Integrated Amplifiers: SDeakﬁ;sSlystem
50, 30, 20, and 12-Watt
{use 2 for Stereo)

TR
’ﬁ‘ =i, T4
i

* LE3S COVER, F €. T, INEL

EICO, 33.00 Northern Blvd, L.I.C. 1, N. Y.

| sHoOw ME HOW TO SAVE 50% on 60 |
| models of top-quality equpment as |
| checked below. O Hi-Fi |
i ] Test Instruments [0 Ham Gear. l
Send FREE literature & name of neighbor-
I hood EICO dealer. :
| I
| |
| i

Manavral Pow2r Amolifiers:

60, 50, 33, 30, 72 and 14-Watt
{1se 2 for Stereo)
NAME.

ADDRESS.
CITY - STATE.

October, 1958 33
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the specs prove it ..
your BEST BUY is

EICO-

for COLOR & Monochrome TV servicing

FREE CATALOG

shows you HOW TO SAVE 50%

on 50 models of top quality
professional test equipment.

MAIL COUPON NOW!

GENERATOR &
. MARKER 7368
%%

28231 wre
rp’-:; 56995

Entirely eleciromie sweep circuit (no mechanical
devices) with accurately.biased inereductor for
excellent lincarity. Extremely flat RF output: new
AGC circult automatically adjusts osc. for max.
output on cach band with min, ampl. variations.
Exrcptional tuning aceuracy: edge-lit hairlines
climinate parallax. Swept O<e. Range 3-216 mc in
S fund. bands. Variable Marker Range 2-75 mc in
3 fund. bands} 60-225 m¢ on harnmonic band. 4.5
me Xtal Marker Osc., xtul supplied. Ext. Marker
provision. Sweep Width 0-3 me lowest max. devia-
tion to 0-30 mc highest max. dev. 2-way blanking.
Narrow range phasing. Attenuators: Marker Size,
RF Fine, RF Coarse (4-step decade). Cables: out-
put, ‘scope horiz., ‘scope vertical. Deep-etched
sagp aluminum panc); rugged grey wrinkle steel
cabinet.

NEW! RF

SIGNAL GENERATOR
$#324

KIT WIRED
32695 33995

150 ke to 435 me with ONE generator! Better
value than generators selling at 2 or 3 times its
cost! Ideal for IF-RF alignment, signal tracing &
trouble-shooting of TV, FM, AM sets; marker
gen.; 400 cps audio testing; lab. work. 6 fund.
ranges: 150-400 ke, 400.1200 ke, 1.2.3.5 me,
3.5-11 me, 11-37 me, 37-145 me; 1 harmonie
band 111.435 me. Freq. accurate to =1.5%; 6:1
vernier tuning & exeellent spread at most impor-
1ant alignment freqs. Etched tuning dial, plexi-
glass windows, edge-lit hairlines. Colpitts RF osc.
directly plate-modulated by K.follower for
improved mod. Yariable depth of int. mod. 0-50%
by 400 cps Colpitts osc. Varialle gain ext. ampli.
fier: only 3.0 v peeded for 30% mod. Turret-
mounted eoils slug-tuned for max. accuracy. Fine
& Coarse (3-step) RF attenuators. RF output
100,000 ln, AF sin¢ wave output to 10 v. 50.ohm
output Z. 5-way jack-top binding posts for AF in/
out; roaxial connector & shielded cable for RF out.
12AU7, 12AVT, sclenium rectifier; xmir-operated.
rugged grey

‘¢

P

Deep-etched satin aluminum panel;
wrinkle steel cabinet.

TURN PAGE
FOR MORE
EICO VALUES

119"

NEW! DYNAMIC
! ' § CONDUCTANCE
g TUBE & TRANSISTOR

fibed | TESTER 3666

20 WIRED
mi‘, 56995 5]0995

COMPLETE with steel cover and handle.

SPEED, casc, unexcelled accuracy & thoroughness.
Tests all recciving tubes {and picture tubes with
adapter). Composite indication of Gm, Gp & peak
emission. Simultaneous sel of any 1 of 4 combina-
tions of 3 plate voltages, 3 screen voltages, 3 ranges
of continuously variable grid voltage (with 5%
accurate pot). New series-string voltages: for 600,
450, 300 ma types. Sensitive 200 ua meter. S
ranges meter sensitivity (1% shunts & 5% pot).

10 SIX-position lever switches: freepoint connec-

tion of each tube pin. 10 pushbuttons: rapid insert
of any tube element in lcakage test circuit & speedy
sel. of individual sections of multi-section tubes in
merit tests. Direet-reading of inter-element leakage
in ohms. New gear-driven rollchart. Checks n-p-n &
p-n-p transistors: scparate meter readings of col-
leetor leakage current & Beta using internal dc
power supply. Decp-ctched satin aluminum panel;
rugged grey wrinklesteel cabinet. CRA Adapter $4.50

COLOR

and Monochrome
DCto SMCLAB& TV
5” OSCILLOSCOPE
#4460
2 2@ 2 KIT WIRED
- | = 57995 512950
i w o Features DC Amplifiers!

Flat from DC-4.5 mec, usable to 10 me¢. VERT.
AMPL.: sens. 25 rms mv/in; input Z 3 megs;
direct-coupled § push-pull thruout; K-follower
coupling bet. stages; 4-siep freq-compensated
attenuator up to 1000:1. SWEEP: perfectly lincar
10 eps-100 ke (ext. cap. for range to 1 ¢ps); pre-
set TV ¥V & H positions; auto. sync. ampl. & lim.
PLUS: direct or tap. coupling; bal. or unbal.
inputs; edge-lit engraved lucite screen; dimmer;
filter; Dbezel fits std photo equipt. High intensity
trace CRT. 0.06 usec rise time. Push-pull hor.
ampl., flat to 400 ke, sens. 0.6 rms mv/in. Built-in
volt. calib, Z-axis mod. Sawtooth & 60 ¢ps outputs.
Astig. control. Retrace blanking. Phasing control.
5" PUSH-PULL Oscilloscepe -425: Kit $44.95, wired $79.85.
77 PUSH-PULL Oscitloscope =470: Kit $79.93, Wired $129.50.

NEW! PEAK-to-PEAK
VTVM ;232 & UNI-
PROBE (pat. pend.)

KIT WIRED
32995 54995

Holf-turn of probe tip selects
0C or AC-Ohms.

Uni-Probe = exclusive with
EICO — only | probe performs
off functions! |
Latest circuitry, high sensitivity & precision, wide
ranges & versatility. Calibration without removing
frona cabinet. New balanced bridge circuit. High

Z input for negligible loading. 44" meter, can’t
burn-out circuit. 7 non-skip ranges on every
funeciion. 4 fiinctions: 4+DC Volts, —DC Volts, AC
Volts, Ohms. Uniform 3 to I scale ratio for extreme
wide-range aceuracy. Zero center. One zero-adj. for
all functions & ranges. 1% precision ceramic multi-
plier resistors. Measure direetly peak.1o-peak volt-
age of complex & sine waves: 0-4, 14, 42, 140, 420,
1400, 4200. DC/RMS sine volts: 0-1.5, 5, 15, 50,
150, 500, 1500 (up to 30,000 +. with HVP probe &
250 m¢ with PRF probc) Ohms: 0.2 ohms to
1000 megs. 12AU7, 6ALS5, sclenium rectifier; xfmr-
operated. Decp. cu:hed satin aluminum-panel,
rugged grey wrinkle steel cabinet.

® Send for
FREE CATALOG
now

Prices 5% higher on West Coost.

t.LC. 1, N.Y,

City
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New!
Seties/Parallel
R-C COMBINATION
BOX #1140

KIT $13.95
WIRED $19,95

Pix Tube Yest Adapter ...

& 44

TUBE TESTER
#6256

KIT $34.95
Wired $49.95
o tests 600

. 43 mil series

A string type

ey N

tubes
« illuminated
roll-chart

$4.50

6V & 12V BATTERY
ELTMINATOR

& CHARGER #1050
KIT $29.95

WIRED $38.95

B Extra-filtered for
transistor equipt.
#1060 XIT $38.95
WIRED $47.95

New!
Miniaturized
MULTI-SIGNAL
TRACER #145A
KIT $19.95
WIRED $23.95

20,000 Ohms/Voit
¥-0-M %565

KIT 24.95
Wired $29.95

1000 Ohms/Volt
V-0-M =536
KIT $12.90
Wired $14.90

o

Reads 0.5 ohms
—500 megs, 10
mmfd—5000 mfd,
power factor,

Kir
$19.95

Wired
$29,95

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

YTVM PROBES
Peak-to-Peak

RF

High Voltage Probe-1 .

ey

Wired
$6.95
$4.95
....$6.95

KIT

High Voltage Ptobe-z ....$4.95

SCOPE PROBES

Democulator ... .33, $5.75

Direct ......... $2. $3.95

Low Capacity . .$3.75 $5.75
.-g'o .Nort:-rn Bivd,, R.10

Bco, 2 5
Show me HOW TO SAYE 50% on [] Test In-
struments

FREE Catalog, name of neighborhood dealer,
Name...........

Address

e

Hi-Fi

[J Hom Gear. Send me
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SHURE
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) DYneETIC

Model M3D pickup

Zlectro-Voice 26DST

PICKUP CARTRIDGES
FOR STEREO

You'll need a new cartridge to play stereo records.

Here's latest information on what is available now.

By NORMAN H.

low-priced one—is made to stand-
ards comparable to a watchmak-
er’s. Aside from the very wnlikely
conversion kit, yeu will need ¢ stereo
cartridge to play the new stereo discs.

“Where the monaural pickup had only
to transcribe lateral or sideways vibra-
tions, ignoring any vertical movement
that might appear, the stereo pickup
styli have to be capable of moving
freely up and down as well as sideways,
to transcribe vibration that is basically
in two 45° angular movements. Not
only must it move frcely in all direc-
ticns to permit following of the com-
plicated stereo groove, it must separate
the compeonents of movement in the
two 45° directions belonging to each
channel.

This may be comparatively easy to
achieve at some frequencies; but a good
pickup must maintain this independ-
ence of movement at all audio frequen-
cies. At low and middle frequencies
it is relatively easy; but at the highest
frequencies it gets difficult. Then, of
ccurse, a stereo pickup has to give two
separate outputs. one for each channel.
The electrical outputs have to be kept
separate as well.

There is no doubt that the design of
a good stereo pickup poses more prob-
lems than the design of a monaural
one. Different approaches can be and
arce used. The pickup can use moving
iron, moving magnet, moving coil,
crystal, or ceramic elements and the
relative merits of thesc types are not
basically changed by whether one or
two channels are used.

The design of a stereo cartridge de-
mands a fresh approach. You cannot
just tie two monaural mechanisms to-
gether to one stylus talthough some
hhve tried it) and get a .good stereo

A MODERN stereo pickup--even a

October, 1958

CROWHURST

cartridge. As a result of the genius put
into their design, a completely different
pattern of relative merit among differ-
ent types may emerge for stereo.

It doesn’t matter which type you in-
quire about, you will get conflicting
opinions—right now., Some comments
yvou will hear are based on the convic-
tion that “that is the wrong way to
make a stereo pickup.” Each manufac-
turer with any reputation at all (by
which we mean those who design their
own, rather than copying what some-
one else has done) has evaluated the
problems of making a stereo pickup:
which Kind of transducer to use, how
to couple two of them to one stylus
(the Kind of mechanical linkage to em-
ploy), how to avoid cross-modulation
and other troubles, and so on.

He has naturally settled for the one
that seemed to show best prospects
from Ris evaluation. One will argue
that the best approach is to get the
transducers coupled right to the stylus
or its arm, with little or no mechanical
linkage. Another feels it is best to
separate the two modes of move-
ment right at the stylus and use
separate linkages to each element.
Each way has its problems that indi-
vidual designers evaluate and over-
come to some degree.

Among the early stereo recordings,
some have practically no “highs' above
about 8000 cycles, while others do have
highs beyond this point, but with dis-
tortion. Very few of the early discs
have extended highs without some dis-
tortion.

This can be misleading in choosing
pickups, unless you are aware of it.
Records in which the highs have heen
rolled off will probably sound better
on a pickup that goes out farther, other
things being equal; but records with

wWWwW americanradiohistorv com

Columbia Modzl SC-1

Duotone Model GPS 80-1D

Weathers Model SW 10D

Sonotone Model 8T-4D ¢
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ONE BENDS
THIS wAY

\

CGNE "BENDER” CRYSTAL
OR CERAMIC ELEMENT
BENDS THIS wAY

STYLUS
tal

TWQ MAGNETIC
ASSEMBLIES
i

ey

/ sTYLus
DOUBLE STYLUS ARM

(o)

ANCHORAGE

P

ANCHORAGE

LINKS =

STYLUS

{:)]

TWO D'ARSONVAL MOVEMENTS
{MAGNETS NOT SHOWN)

STYLUS

)

SINGLE MAGNETIC ASSEMBLY

MAGNET

)
STYLUS

STYLUS ARM

TWO CONCENTRIC COILS
AT RIGHT ANGLES

MAGNET

STYLUS
(F}

Fig. 1. Several possible ways of construcling stereo pickups. showing basic differences between transducer arrangement

and linkages. Possible variations are, of course, virtually infinite.

(A) and (B) are iwo possible piezo-electric element

structures, (C) and (D) show moving-iron, fixed-coil arrangements, while (E} and (F) are two types of moving-coil units.

distorted highs may sound better on a
pickup with restricted high-frequency
response.

We can be reasonably certain that
records will improve: later editions will
go on out—clean. Failure at the high
end (above 8000 cycles) however, may
not be such a bad thing in stereo be-
cause very extended high-frequency
response is {ar less necessary to a sense
of realism in stereo than in monaural.
Failure to reproducc the extremc highs
would be better than reproducing them
with some distortion.

Onc thing which should be noted
when choosing a pickup is the “slant”
of the styvlus arm (Fig. 3). In mon-
aural records, using laterally recorded
grooves, this is not important. A stylus
arm could come down vertically, or it
could come forward horizontally, or it
could have some in-between angle (Fig.
2). But when the records includc a
vertical component, which 45—45’s do,
the angle becomes important.

Ideally, both the recording stylus and

36
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pickup stylus arm should be horizontal.
but this is not feasible. The pivot would
have to be down in the record groove!
The next best thing would be to have
hoth cutter and pickup stylus arms at

the s@me angle. Unfortunately no
standard has yet been established, but
it would seem a safe bet that the stand-
ard angle for cutters will be somewhere
between 15° and 30°.

It would be difficult (if not impossi-
ble) to make a pickup where this angle
is less than 15° but the upper limit
should certainly not exceed 30°. Until a
cutter standard is established, one
angle (within a reasonable range) is as
good as another. When a difference
exists between the angle at which the
record was cut and the pickup angle.
a little distortion will occur, but not
too much, if the difference is small.

Tracking force—the weight with
which the stylus bears down in the
groove—is important. Because of the
smaller styli used for stereo, the
lightest possible force is desirable to

www americanradiohistorvy com

<= Fig. 2. With lateral recordings.
the slant of the stylus arm is not too
imporiant. The arm could be horizen-
tal, vertical, or at an in-between angle.

Fig, 3, Slanting the line of the

stylus arm in a stereo cariridge in-
validates the 45-degree angles, par-
ticularly the vertical components, rela-
tive to the surface of the record, But
no distortion results if cutter and pick-
up stylus arms both use same angle.

prevent undue record wear. For the
same reason a diamond stylus is recom-
mended for extended playback. You
may save quite a little by getting sap-
phire, but this may prove to be a false
economy. Most available cartridges can
he obtained with diamond styli.
Tracking force must be adequate.
Don’t be led into using too little in your
desire to keep it down. This, too, can
cause wear and will produce consider-
able distortion when playing. Most
stereo pickups produced thus far need
at least 3 to 7 grams tracking force.
Some pickups have three terminals,
(Continued on page 38)
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STEREOPHONIC CARTRIDGE DIRECTORY

STYLUS
TRACKING LOAD NO. NET
MAKER MODELNOJ  TYPE* TYPE'*  RADIUS  NO.**| FORCE | FLAT RESP. [ouTPuT| B=T
(in mils) (grams) (ohms) LEADS
13-T8 Cer. 50.-Sa. 7&3 2 5-7 2 meg. or more 4 $ 7.95
ASTATIC 13-T8 Cer. D-Sa. 7&3 2 5.7 2 meg. or more 4 $ 20.50
13-T8 Cer. Sa.-Sa. 7 &7 28 57 2 meg. or more 4 $ 795
AUDIOGERSH Stereotwin 200 Maa. D J 1 4.6 37K 3 $ 5950
B o . | [—— | [ 1 e — ) = - |
CBS-HYTRON SC-1 Cer. D 8 11 57 1.2 meg. $ 2175
7 GPS80-1D Cry. b] 7 1 2.4 T 2 meg. 3 3 31.25
PUGTONE GPS80-15 Gt Sa. 7 1 2.6 Zmeg! 3 $ 20,00
— . = il [E= — — e
ELECTRO-SONIC ESL-C100 Mag. b] 7 1 2.4 Not k] $ 49.95
ESL-P100 Mag. D 7 1 2-4 Critica! 3 $ 7995
21D Cer. o] 7 ] 3-6 2 meg. or more 3 $ 19.50
ELECTRO-VOICE 215 Cer. Sa. 7 1 3.6 3 meg. or more 3 $ 9.90
26DST Cer. D-Sa. 78&3 2 2-6 3 meg. or more 3 $ 22.50
265T Cer. Sa.-Sa. 7&3 22 3.6 3 meg. or more ) $ 1290
ERIE RESISTOR St-ERIE.C Cer. 2 2 | 6-8 3 meg. | 2
FAIRCHILD 232 Mag. D 7 1 2-4 5K or more 4 $ 4950
GC-5 Mag. D 5 1 2.4 100K 4 $ 26.95
GENERAL ELECTRIC| GC.7 Moaa. D 7 1 3.5.7 100K 4 $ 2395
cL7 Mog. So. 7 } 3.5.7 100K 4 $ 1695
GRADO Stereo Mag. D 7 1 2 5K or more 4 $ 49.50
HEATH SF Mag. D -] 1 2-4 S0K 4 2
PICKERING 3710 Mag. D 7 1 4-6 27K-47K 4 $ 29.85
BF-40 Cry. Sa. 75 1 4-6 500K 3 $ 20.00
RONETTE BF-40-4 Cry. Sa. 7S 1 4-6 500K 4 $ 20.00
Stereo-OV Cry. Sa.-S¢. 758&25 2 4-5 500K ] 4 $ 2145
SCOTT, H. H.
& 1000 Mag. ) 1 35 S0K 4 $ 89.95%1
LONDON RECORDS
A = I - —_— —] - e —_— . - o
SHURE M3D Mag. o] 7 1 3-6 50K 4 $ 45.00
| 1- - g I 1 B e | R . e I
8T7-45 Cer. Sa.-Sa. 7 &3 2 5.7 ! to § meg. 4 $ 14.50
SONOTONE 8T.45D Cer. D-Sa. 7&3 2 5.7 1to 5§ meg. 4 $ 24.50
8T-4D Cer. D-D 783 2 57 1 to 5 meg. 4 $ 34.50
TANNOY Vari-Twin Mag. D 7 1 3-4 S0K [ $ 37.00
5 | - - - S - i | — s EE— o, | 4 ]
SW100 FM D 7 1 1 3 meg. 3 $114.50
WEATHERS SWS50S FM Sa 7 1 1 3 meg. 3 $ 99.50
C501D Cer. (» 7 1 2.5.3 3 meg. 5 $ 17.50
C501S Cer. Sa. 7 1 253 3 meg. 5 $ 975
SC-1 Cer. Sa. 5 1 5.7 1 meg. 3 2
WEBSTER ELECTRIC | SC-ID Cer. D .5 1 5.7 1 meg. 3 $ 24.50
SC-TD Cer. D-Sa. 583 2 5.7 d 1 meg. 4 2

The directary given above lists all the stereo cariridges that
are available as we go to press along with some of their im-
portant specifications. Other characteristics, often given by
some cartridge manufacturers, were not included because of the
lack of standardized testing procedures that would permit an
accurate comparison to be made. For example. the amount of |
ouiput voltage from a cariridge depends on the particular test
record used. the recorded velocity employed, and the load on
the cariridge. In general, c¢rystal and ceramic cartridges
have high outputs on the order of .25 to 1 volt per channel. |
Magnetic cartridges. on the other hand. have outputs ranging
from 1 to 25 millivolts. with the moving-coil types at the low
end of this range. Frequency response of all types is given |

NOTES:

cs a nominal figure ranging from 10 to 30 cps at the low end
tnrough 12.000 to 30,000 cps gt the high end. Channel-to-
channel separation of most of the units shown is about 20 db.
with a few claiming as much as 25 or more db separation. Lat-
eral compliance varies from slighily under 2 x 10 cm./dyne
o as high as 6 or 8 x 10 cm./dyne. with most of the car-
tridges claiming compliances of about 2 x 10™ cm./dyne. Ver-
tical compliance of most units is given by the manufacturers
as the same as the lateral figqures, although in one or two
cases, a slightly lower vertical compliance is specified. If
and when industry-wide standards are set up for determining
some of these figures, a more intelligent comparison will be
able to be made among the various units that are available.

*Mag. =magnetic; Cer. =ceromic; Cry. =crystal; FM =FM, capacitance; **D =diamond stylus; Sc. =sopphire stylus

#EH) =single stylus for 1624, 33%: ond 45 rpm. 2=dual styli for 16%3, 334, and 45 ¢

pm; and for 78 rpm mongural. 2! =both styli the same for microgroove rec-

ords only. 11=recommended by manufacturer for use with both 78's and micrograove discs.

fincludes special arm

October, 1958
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Gradc Stereo cartridge

Scolt-London Model 1000
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Pickering Model 371

Audiogersh Stereotwin 200

General Electric
Model GC-5 cartridge

Tannoy Vari-Twin pickup
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a common and two “hot” leads, while
some have four, providing completely
separate connections to each element.
In “standard” phasing, the cartridge
will usually be made available as a re-
placement item, the three-terminal job
will have a common and two '‘plus” hot
leads. If each amplifier has the same
number of stages (which is usual) and
the loudspeakers are identically con-
nected, the system phasing will come
out right this way.

But it is not impossible that some
playback systems will be designed
where the reverse connection, using a
common with one “plus” and one
“minus” hot lead, will be required; in
which case a three-terminal pickup
with opposite phasing may be neces-
sary.

A four-terminal pickup will be adapt-
able to either kind of system, although
even with a three-terminal cartridge,
phase reversal at the speaker itself is
possible. The four-terminal pickup will
enable the ground leads of the two
channels to be separated, which is vital
for inexpensive systems using trans-
formerless (a.c.-d.c.) amplifiers.

Stereo cartridges are appearing all
over the place now. The listing given
on page 37 is as complete as we could
make it at press time. The rapidity
with which new cartridges are appear-
ing, along with the factors which make
early comparisons dubious, mean it is
irhpossible to advise which is the “best”
kind.

Fig. 1 shows some of the possibilities,
using crystal (or ceramic) or magnetic
construction. In each case there is the
possibility of a “single” or ‘‘double”
moving assembly attached to the stylus.
Each can probably be re-arranged in an
almost endless variety of ways to make
what might appear here to be a compli-
cated or clumsy construction into a
relatively simple one.

It should be stressed that thc units
diagrammed in Fig. 1 do not represent
anywhere near all the possible varia-
tions—not even all the arrangements
that have been used thus far. But it
will be gathered from this that the de-
sign of pickup cartridges for stereo has
opened a new field of exploration for
genius. Some of the current designs
are ingenious but there are probably
many new ideas still to come.

Remember that the simple construc-
tions are best. Complicated, clumsy
constructions are apt to produce res-
onances and distortion. The moving
parts need to be both rugged and very
light, with the precision construction
usually associated with delicate watch
parts. - At first, such a combination
sounds impossible but already scveral
designs have achieved the “impossible”
—or come close to it!

What we can say is that each type
and method is only as good as the in-
dividual model which results. A well-
made pickup of almost any type may
outperform others not as well designed
and carelessly assembled. The ultimate
test of any cartridge (and this goes for
all the links in the audio chain) is how
well it satisfies your ears! —50—
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vision with the maneuverability and

versatility of a helizopter is the
Telecopter, the world's first commer-
cial airborne TV remote unit. The re-
mate is being used by KTLA, an inde-
pendent Los Angeles television station
cwned by Paramount Pictures. The
electronics in the helicopter was a 6-
month project of the station’s Chief En-
gineer, John Silva. Total weight had
1o be restricted to less than 400 pounds.

BOMBINING the immediacy of tele-

John Silva, KTLA Chief Engineer cnd de-

signer of the Telecopter. explains the
operation of the qirborne antenna that is
used in the helicopter 1o local law en-
forcement officers at the Police Academy.

The {lying remote television stalion ==
is shown here coming in for a landing in
the KTLA parking lot during the first on-
the-air demonstration of the Telecopter.

October, 1958

Close-up view of the flving TV remote unit described below.

—A FLYING TV STATION

World's first commercial airborne television remote
unit now being used by Los Angeles TV broadcaster.

The entire cost of equippinz and devel-
oping Telecopter is estimated at $43,000
plus another $42,000 for the Bell heli-
copter that is used.

Silva designed two boxes which ride
on the helicopter’s skids to carry much
of the equipment. The camera, moni-
tor, and audio and video controls were
placed in the “bubble!”” The entire
equipment includes transmitters for
both audio and video, the monitor, a
communications system, a pawer sup-
ply, and a G-E vidicon camera that is
equipped with a Zoomar lens. The pilot
does double duty as observer. Com-
pleted, it is, in effect, a miniature air-
borne television station.

In addition to the weight, the second
major problem was to equip the copter
with a suitable antenna so that a sig-
nal could be transmitted directly and
easily to Mt. Wilson, headquarters for
the station’s transmitters, while the
aireraft was flying. It is important to

KT S T

uc 0 TELEVISDY o

www americanradiohistorvy com

Li "Efﬂz:f::\"

be able to get a good picture from the
plane 2ven at the farthest points of the
40-mile range of the Los Angeles Basin.
The solution to the problem was to use
an antenna in the copter that would
transmit equally in all directions hori-
zontally and be directional vertically.
Signals from this antenna could then
be picked up by a receiving “dish” an-
tenna located at Mt. Wilson. The mo-
bile antenna finally chosen was a
scaled-down version of a G-E helical
transmitting antenna. Since the micro-
wave frequency of 2000 mc. is used, it
was possible to construct the antenna
small enough to be carried convenient-
ly. Final dimensions are a mere 4 inches
in diameter and 3 feet in length.

A final problem involved overcoming
the intense vibration that exists in the
copter. Special shock mounts and baf-

fling were used to prevent the equip-
ment from being jarred excessively.

—50-

A

39


www.americanradiohistory.com
www.americanradiohistory.com

stereo...

tape or disc?

By C. J. LeBEL

Vice-President
Audio Devices, Inc.

Clear and authoritative summary of
the characteristics of the various
stereo methods. Our author, who
has no axe to grind, feels there
will be a market for all methods.

widespread interest in stereophonic home reproduction

touched off by the Frayne and Davis paper on stereo
discs at the last Audio Engineering Society Convention.
Since then interest has risen daily, coupled with increasing
puzzlement as to method.

The interest is easy to explain, for the three-dimensional
feeling conveyed by stereo means more natural and so more
pleasant listening. Three-dimensional listening, after more
than thirty years, has come out of the laboratory and into
the home. We presently are offered three ways to repro-
duce stereo, and that is where the puzzlement arises: which
will best suit your individual requirements? This article
will try to shed some light on the subject.

The discussion of the question by well-meaning, but poor-
ly informed, enthusiasts has produced far more heat than
light, because they persist in seeing the problem in black
and white, rather than in its many true shades of gray. The
problem is not so simple that a black and white answer is
possible. particularly as to tape versus disc. After twenty
yvears of experience in the manufacture of recording ma-
terials, our firm still finds importance in both tape and disc.
The duality of interest keeps us from bandying clichés about,
and guarantees that this article will not satisfy the black
and white school of thinking.

Three Recording Methods

In dise, the 45-45 stereo recording method has been
standardized worldwide by the disc industry. The sound in
the left-hand channel is, in effect, recorded on one side wall
of the record groove, and the sound in the other channel is
recorded on the other side wall. The over-all result is of
the utmost complexity, and the recording technique has
become correspondingly sophisticated-—which bothers the
recordist but not the user.

In tape, we have two-track 7% ips on reels and four-
track (bi-directional) 33 ips in magazines. Thus there are
basically three stereo methods that are available to the
user.

THE last few months have seen the beginning of really

45-45 Disc

Disc is potentially the most economical, for it is cheaper
to press in one motion from a biscuit of plastic than to du-
plicate tape foot by foot. On the other hand, a stereo disc
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Our author is an authority in the field of sound recording.
Prior to his present position, he was Chief Engineer for Audio
Devices, Inc. from 1938 to 1942, After that he was Director
of Research for the Maico Co., dealing with hearing test equip-
ment and hearing aids. He has also been a consultant on re-
cording problems. Mr, LeBel is the holder of nine pateais in
the audio field and is very aclive in standards work. As a
matter of facl, relatively littte U. S. standardization work in
the non-film sound recording field has been done without his
annoyance, presence, membership, or chairmanship, in the last
18 years. He is quife active in various sociefies, being
Secretary and a Fellow of the Audio Engineering Society.
Mr. LeBel is the author of the book ''Fundamentals of Magnetic
Recording’' as well as “How fo Make Good Tape Recordings."

is not as inexpensive to make as is a monaural disc, for
there are complications. The recording equipment is more
costly and more complex to handle, and this is inherent.
More costly is the care needed in processing, for a stereo
disc has to be much more free from ticks and pops. A left-
handed tick or a right-handed pop is very disconcerting—
it destroys the illusion. Tick- and pop-free records can and
have been made, but doing this consistently in production
inevitably costs more. Worse yet, how many of us store our
discs so that they are completely or even adequately pro-
tected from dust?

Disc signal-to-noise ratio is good, but not equal to that
of the monaural disc because of the recording level reduc-
tion which is necessary to minimize distortion. At the
moment it is claimed that stereo recording level must be
3 db lower, but a brief listening to test pressings will
quickly convince one that the reduction will ultimately be
nearer to 5 or 6 db, as compared to a monaural disc. This
means a 5 to 6 db poorer signal-to-noise ratio than for
the normal monaural disc, or a net result on the order of
48 or 49 db.

The less technical reader can think of ‘“signal-to-noise
ratio” as virtually synonymous with the less exactly de-
fined “dynamic range.” The psycho-acousticians might
quarrel with this statement, but only slightly, hence we
will ignore them.

Discs offer the most compact storage means.

Frequency range is potentially good, equal to that of mon-
aural discs: 30 to 15,000 cps.

Discs offer the great convenience provided by record
changers. However, vertical rumble in many low-cost turn-
tables and changers is presently high, and it is impossible to
forecast how quickly improved designs will get into pro-
duction.

Finally and worst of all is the problem of channel separa-
tion in the pickup. Some pickups offer as little as 6 db
separation, many run 15 to 20 db. To achieve a consistent
25 db requires the best pickups, at the highest cost. The
average is not as good as that obtainable with the twin-
track tape.

Two-Track 7'5 ips Tape

The two-track tape method offers the best channel sepa~
ration, 25 db in the most inexpensive systems and 35-50 db
in the best.

Signal-to-noise ratio is good, perhaps 50 db, and to the
ear quite comparable to that of stereo disc. Most impor-
tant, the noise does not increase with use, contrary to the
increasing wear of the disc, and ticks and pops do not exist.
On the other hand, one pass over a magnetized head, and
the tape hiss increases substantially. This is of some im-
portance with combined home recorder-reproducers, for
how many home listeners possess a head demagnetizer—
or use it often enough?

Print-through from one layer to another increases stead-
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fly with time of storage, and after a while may be as bad
as or worse than background noise. This ‘““echo” could be
minimized by the use of low-print material such as ‘‘Master
Audiotape,” but we have no assurance that any recorded
tapes will utilize such a superior but higher cost material.

Some object to having to thread the tape through the
recorder and onto the take-up reel. Recorders are much
easier to thread now, and recent reel designs show equal
improvement. In fact, one design can be threaded by a
hand which is all thumbs.

Finally, this is the highest cost method.

Bi-Directional Twin-Track 334 ips Tape

The four-track (bi-directional) is the lowest cost tape
method, undoubtedly competitive with disc. The magazine
container for the tape provides easy loading, and the tape
gives immunity from ticks and pops.

On the other hand, in technical matters onc never gets
something for nothing, and the lower cost is purchased at
the expense of degeneration of performance.

The first loss is in signal-to-noise ratio. With about half
the track width and half the tape speed, we lose a total of
6 db. This is inherent, and irretrievable. The maximum
signal-to-noise ratio is thus likely to be under 44 db—
which is usable but not of the best.

Secondly, high-frequency response is retained at the
lower speed by the use of an improved head with a tenth-
mil gap. The improvement is genuine. However, the re-
sponse so gained will be very sensitive to dirt on the head,
and how many homwe users use head cleaning fluid reg-
ularly?

Thirdly, the narrower tracks used will make the high-
frequency response vulnerable to many things. Thus, a
tape which has been stretched by machine misbehavior will
have erratically varying highs. A speck of dust on the tape
will make the highs disappear for a minute fraction of a
second with narrow recording tracks, while the wider twin-
track would be practically unaffected. The outer edge of
cach outside track rides on a head, so that a tape edge
which has been curled over by faulty reproducer guiding
will not contact the head properly; the high-frequency re-
sponse of the narrow track will be impaired. The narrower
the recorded track, the slower the tape speed, and the
higher the frequency, the worse these effects become.

Fourthly, there will probably be slightly impaired chan-
nel separation due to the proximity of the reverse-direction
track, although the effect will be small (because no head
contacts the track in question).

Finally, there will be the matter of turning the magazine
over by hand after the tape has been played in one direc-
tion, for only the more costly machines will have automatic
reel reversal.

Since we arc using tape, previous remarks about the ef-
fect of magnetized heads on hiss, the need for low print-
through tape, the normal lack of wear, and the absence of
ticks and pops all apply equally.

Conclusions

Even a brief listening to stereo will prove that the gain
in quality, since the phonograph recordists took over from
the recorder manufacturers, has been enormous. It is not
easy to forecast the outcome of the three-way competition,
since 4-track tape is not yet in commercial use, and stereo
disc has been in full-scale production for only a short while,
as this article is being written. However, we will hazard a
guess or two and then wait for the storm to break about
our ears:

1. The dis¢c will enjoy mass acceptance, due to low cost
and the convenience of the record changer.

2. The 4-track tape will enjoy good acceptance, due to
low cost and the freedom from ticks and pops.

3. The serious listener, truly interested in quality, will
have a great deal of difficulty in choosing between the con-
venience of disc and the quality of two-track tape. He will
end up by owning both.

4. In many cases, due to lower cost, the disc will serve
as an introduction to stereo, to be followed later by the
more expensive two-track stereo tape. 30~

October, 1958
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Photomicrograph of record grooves on a 45-45 stereo disc.

PLAYBACK
HEADS

LEFT
e CHANNEL -
[z T | e (T

STEREO ||| I |
e Y |

GHT
CHANNEL

(A}

STEREO TRACK || |
|l STEREO TRACK 2 ||
[ISTEREO TRACK 3 ]
STEREO TRACK 4|

(8)
NOTE. TAPE BACKING TOWARD READER

Two-track (A} and four-track (B} tape. In latter case, reel is
turned over and heads play tracks 2 and 4. Or, tape direction
is reversed and heads are either moved down or else other
heads may be employed to play back stereo tracks 2 and 4.

View showing the inside of a tape magazine or cartridge
that is loaded with bi-directional twin.track 33 ips tape.
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cene

Buy stereo now or wait? The answer to this along

with other important questions, all obtained from

the best inside information, are given in this report.

T a recent professional meeting
A held to demonstrate and discuss
the different systems of stereo re-
production, a representative of one of
the magazines was heard privately
quizzing the chief engineer of one of
the large companies which makes both
discs and tape, as to which of the newly
available (or nearly available) systems
he would recommend.

The big man was persistently non-
committal, not just as a matter of
policy, but, as he expressed it, “We are
in business to make all media available
and let the consumer take his choice.”
“But which would youw advise him as
best?"”" the reporter persisted.

If he had any personal preference he
wasn't saying. His questioner obvious-
ly thought he did have a preference he
was not prepared--or permitted—to
cxpress. We don’'t agree. We believe
most people in the industry are in the
same position as this engineer—they
don’t know what the public will ulti-
mately prefer.

We have quite a variety of new sys-
tems to pick from: several types of
disc and two main varieties on tape;
and each of them shows considerable
potential for futuire development. Small
wonder that those ‘“in the know"—if
they are honest and have no axe to
grind—find themselves non-committal.
But, like the reporter, most of us find
such a reply somewhat unsatisfactory.

The state of not knowing what will
come next is not good for business,
either. Processors of 7.5 ips tapes, both
monaural and stereo, report (again un-
officially) that recent announcements
have reduced sales of these tapes. Tape
recorders have suffered a setback in
sales too. Everyone, manufacturer and
consumer alike, fears obsolescence.

42

Some phrase their questions as if
there is a tape versus disc issue. To
get a perspective on this, let’s look
back a bit. Before sterco showed
around the corner, monaural tapes
found themselves a market alongside
the very good LP discs that were then
available. Maybe some of the tape peo-
ple hoped to “take over” the disc mar-
ket, but really these were parallel,
rather than competitive, markets.

The disc suits the “quick-and-easy”
user, while tape is for the man who
likes that form, for one reason or an-
other (more of this in a moment).
Then came stereo. Until the advent
of disc, tape had a head start with this
new medium (discounting for the mo-
ment the Cook binaural dise). They
could “‘scoop the field” with stereo.

Finally stereo on disc “got off the
ground”—with a variety of possible
systems, yet! Some saw this as the
death knell of the tape market—al-
though we couldn’t go along with this
view. Whether for this reason, or for
any of a variety of other grounds that
have been suggested, the tape cartridge
now hove into view.

Between the stereo disc and the pro-
jected new tape cartridge—oh, yes,
there are samples of it around, too—
the conventional tape market is suffer-
ing a hiatus, Everyone is waiting to
see which way the ‘“cat will jump.” So
let's try and answer some of the ques-
tions most frequently asked, by the
best inside information-——and inspired
guesswork-—obtainable.

What are the prospects on disc and
how will the stereo disc of the future
compare with the LP of today (er is it
yesterday aiready)?

To this guestion one can get a va-
riety of answers, DMany have noticed

www americanradiohistorv.com

already that stereo dises—or many of
them at least—are not really com-
patible with the monaural LP’s. The
incompatibility consists in two differ-
ences: the level on stereo records is
usually lower than on the LP’s; and
the quality, both in frequency range
and apparent distortion, is inferior
when these discs are played monaural-
ly.

Some stereo protagonists point out
that, played on stereo equipment, they
sound as loud as LP's without any
more amplification; and the frequency
response sounds as good as an LP,
without more noticeable distortion. But
the perfectionist group doesn’'t want
stereo if it means a retrograde step in
quality in any respect.

The CBS development of the “com-
patible record,” announced this spring,
aroused the ire of the latter group.
“You cannot meddle with the program
like this without causing distortion,”
they proclaimed. As impartial listen-
ers, we were able to detect some dis-
tortion in the demonstration material,
but many seem to think that maybe
CBS “bent over backwards” on the
compatibility issue and got it “too com-
patible.”

Pursuing this thinking, some adap-
tation of the philosophy behind the CBS
development will probably influence
the future of stereo discs; most, if not
all, the record companies will end up
using some record device, or at least
some adaptation that will allow greater
horizontal stylus motion than vertical,
without noticeable distortion. But no-
body will say anything officiaily at this
juncture. Whatever they are doing is
well-kept under their respective “hats.”

Despite what perfectionists may say
or think, there is nothing underhanded
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about this kind of “‘trickery”—ifl it is
done (at the moment it is only conjec-
ture). The objective of high-fidelity,
and now stereo, is to achieve the most
realistic illusion possible. If a company
uses an unorthodox method to produce
a better illusion of realism and the re-
sult is aceeptable, what is unethical?
The trouble is, many of these perfec-
tionist audiophiles listen with their
thinking faculty rather than their
hearing faculty. What they hear is
what they expecet it to sound like. But
give them a good recording, without
telling them how it is made . . . .}

What about channel separation, that
much-stressed question?

In view ol the fact that cross-mixing |

is sometimes deliberately employed to
get desired effects during the record-
ing process, it is difficult to see how a
little transfer from one channel to the
other (even with less separation than
20 db) could interfere appreciably with
the sterco effect or cause apparent dis-
tortion, in itself. In fact, from this
viewpoint, 15 db of separation is prob-
ably more than adequate.

Bui cross-modulation that allows
such transfer ay also permit other
troubles, such as intermodulation be-
tween channels. There is no saying it
will, but it may. This is not so casy 1o
measure—yet, so the insistence on a
high degree of separation is at present
the only way of safeguarding against
these kinds of distortion.

The Westrex cutter. by the way, has
quitec a system of mechanical reso-
nances between 9000 and 12,000 cycles
capable of introducing similar troubles
in recording. For this reason some
companics, with very good cause, roll
off the high end at about 8000 cycles in
recording stereo. This will account for
a noticeable difference between stereo
records played monaurally and LP's
with a responsc out to 15,000 cycles
and more.

Several other stereo cutters are
lknown to be “in the works” and some
have reworked the Westrex to push its
troublesome region to a higher fre-
quency. so this acceptance of inferior
recording quezlity on stereo is undoubt-
edly only very temporary. It does not
mean any change of system is ncces-
sary to effcet the improvement needed.

What about the Minter system ond
other possibilities?

The multiplex prineiple used by the
Minter system is not new, bhut the
quality he has achieved with it is rela-
tively new. Possibly, had he produced
these results a little sooner, his system
might have had the 45-45 “beaten to
the draw.” But what chance doces it
stand now?

This is another question capable of
cliciting different answers. Some say
there can only be one system, so Min-
tei’s will have to fizzle out. But the
system definitely has merits and, for
this reason, it will probably find itself a
continuing, out small market.

Many readers will remember

(Continued on page 146)
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COVER STORY

HiS month's cover is symbolic of the theme

‘Stereo Tape or Disc?"” which has been car-
ried throughout the cntire issue. For a direct
answer to thi: question don't miss ~h2 erticles
appearing on Pages 8 and 40, The final answer
is not a simple one¢ and to some the disc seems
to be the solutior while to others the trend
would be toward: tape. The hi-fi enthusiast
who has no budg=tary problems, is inierested
in recording, and desires maximum guality
sound reprodaction and convenience will prob-
ably have both tepe and disc. One such sys-
tem is shown on tiis month's cover.

CBS Television star Richard Boonz, well
known for his po‘trayal of Dr. Konrad Styrer
in the "Medic" serizs and Palladin in "Have
Gun, Will Travel " has a stereo tape on the
Ampex Modzl A 124-U tape deck, This basic
recorder-stereo reproducer has a ratad fre-
quency response of from 30 to over 16,00
cps, and operates at either 334 or 7V; ips,
with a maximum ree’ size of 7 inches. Outputs
from the tape urit are fed into two matching
amplifiers [not s1own).

In order to pay stereo dises, th2 Garrard
Model 301 "Th: Professional' trarscription
turntable is used along with the Garrard TPA
I0 tone arm. Tke turntable is a tiree-speed
unit incorporatirg a useful speed adjusting
control to enabl: the precise speed tz be ob-
tained. This sp2ed control operates as an
eddy-current breke formed by the interaction
3\‘ a permanent ragnet with a revolving metal

I1sC.

The tone arm is fally adjustable fer length,
tracking angle, and stylus pressure. !t has a

aniversal shell that taces just about any car-
tridge. iIn the installation shown an Electro-
Voice Model 21D stereo cartridge is used. This
zartridge is zeramic type with a .7 mil dia-
mond stylus. The .5 volt cutput from each of
the twe ceremic elements is applied to the
same amplifiers used for the tape deck.

The imprewsive-lcoking structure along the
r2ar wall is the stereo specker system to which
the amplifiers are connected. This system, al-
most 9 feet wide by neerly 3 feet high, is the
~ames B. _ansing JBL-Ranger "Parzgon"
(Model 44030) irtegrated stereophonic re-
producer. It was cevelopzd by the above or-
ganization i1 association with Col. Richard
H. Ranger, who has made major contributions
in tape reccrding and motion picture sound.

The speater system uses a large curved
surface which, in effect serves to spread the
stereo illusion over a wide area. Two 15"
woofers, horn-loaded ky the enclosure, two
torn-loaded mid-range drivers (covering 500
to 7000 cps), and two ring radiators (above
7000 cps) make up the speaker complement.

(Photc: Dale Haley.)
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Converting to
STERED DISC

Technician and audiophile can meet the problems

of satisfactorily adapting existing disc players.

enthusiasm greeting the advent of

the stereo disc has resulted in much
rejoicing among manufacturers of au-
dio equipment. The service technician
has good reason to join in the general
merrymaking, but also some cause for
caution.

On one hand, many people with exist-
ing monaural equipment will be seeking
advice on converting with a minimum
of outlay and maximum utilization of
their present gear. On the other hand,
as with anything new, there will be
obstacles to confound the unwary. On.y
time and experience can provide all the
answers to the obstacles. Failing these,
however, much can be done in the way
of anticipating difliculties, thus making
it possible to skirt some altogether and
at least to suggest techniques for han-
dling others.

As to master control units, preampli-
fiers, amplifiers, and speaker systems.
the matter of adding another channel
to the existing one is being solved in
many ways with commercial units al-
ready available. However, for the audic-
phile who wishes to adapt rather than
scrap existing record-playing equip-
ment, care will be needed, especially if
he owns a changer. Informed specula-
tion indicates that, while some new
problems will arise, much attention will
have to be given to old problems tha‘
will become more serious.

Take the matter of noise, including
hum and rumble. Monaural cartridges,
44

THE IMPRESSIVE degree of popular

designed to respond mainly to lateral
groove modulation, are less sensitive to
unwanted signals to begin with. And
yvet, the nature of stereo aggravates the
seriousness of unwanted signals. Dise
manufacturers, for example, are pre-
paring to take special pains in keeping
their surfaces noise-free for stereo.
Pops and clicks gain increased promi-
nence in three dimensions. Noises that
come from a specific direction—and
perhaps tend to wander to another di-
rection—are difficult to ignore.

The fact that much of the unwanted
signal is at the lowest portion of the
audio spectrum is helpful. Tone-arm
resonance, for example, serves to exag-
gerate hum and rumble, particularly
with automatic changers: their arms
tend to resonate somewhat higher than
the sub-audible frequencies achieved
with transcription arms. Also this peak
may be broader and of greater ampli-
tude.

Since the arm is integral to the
changing mechanism and obtaining an-
other compatible one with a lower reso-
nance is a heroic task, it is cheering to
know that it may be possible to reduce
the resonance of an existing arm. In-
creasing the mass of the arm, which
can be accomplished by adding small
weights at the head end, will lower
resonance. True, this will also increase
tracking force, but a countermeasure is
available. Every respectable arm has
a stylus-force adjustment—usually a
spring in a changer—that will compen-
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sate for at least some added weight.
This very technique has been used by
some manufacturers who have rede-
signed their tone arms for stereo use.

If low-frequency phenomena con-
tinue to be a problem, filtering can be
used. While sharp cut-off, high-pass
networks are nothing new, remember
that two similar filters are now needed,
one for each channel. Fortunately,
those systems in which hum and rumble
are likely to be so much of a problem
that filtering is required are also prob-
ably those in which the loss of cxtreme
lows will tend to be less noticeable,
since those frequencies may never have
passed through the speaker to begin
with.

Some may wonder why, if the speak-
er cannot handle the very bottom of
the audio band, special consideration is
required here. Although these tones
may not be reproduced directly, they
can interact with other signals in the
response range to produce unfortunate
audible effects.

Another approach to hum lies in the
choice of the stereo cartridge. A piezo-
electric pickup will tend to show low
hum sensitivity. Thus a modest system
whose record playing device tends to
introduce more hum than is acceptable
might fare better with a cartridge of
this type. In any case, where the exist-
ing monaural pickup is already a crys-
tal or ceramic unit, the switch to stereo
is not a good opportunity for also

(Continued on page 152)
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CONTROLS
FOR

MECHANICAL
ARMS

By L. 1. MENGLE
RCA Electron Tube Div.

HREE-DIMENSIONAL closed-cir-

cuit television systems are extremely
useful for the remote observation of
many processes ard for the supervision
of hazardous handling and control
operations. Although various three-di-
mensional systems have been described,
these systems depend either on me-
chanical devices such as rotating
shutters ot on complex photo-optical
devices using polarized light and/or
dichroic mirrors to provide stereo-
scopic viewing. This article describes
a simple, all-electronic, three-dimen-
sional television system which uses
standard camera equipment and a
standard color-television receiver. This
system, originatec by D. H. Pritchard
and W. G. Gibson »f RCA Laboratories,
Princeton, N. J,, provides simultaneous
presentation of the left and right
images and permits stereoscopic view-
ing in either yellow or black-and-white,

The new systera employs two RCA
Type ITV-6 black-and-white television
camera-monitor units as pickup de-
vices and a standard commercial RCA
800-Series color television receiver
equipped with a 21CYP22 color picture
tube as the disp.ay device. A video
amplifier having f{lat response to 7
megacycles and a voltage gain of 140
is used between each camera and the
21CYP22. Observers view the simulta-
neous two-color display through spec-
tacles equipped with two Kodak
“Wratten” color filters: No. 29 (red)
for one eve and No. 61 (green) for the
other.

The system is shown in block-
diagram form ir Fig. 1. The two
cameras are mounted on the same

tripod, with the optical axes of their
October, 1958
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TWO BLACK AND
WHITE INDUSTRIAL
TV CAMERAS

Two black-and-white industrial TV cameras {(at right) focus on mechanical arms
as they load radioactive material into container. Signals from cameras are
applied to color TV receiver picture tube. A technician, in a saie area and
wearing suitable glasses. uses the 3-D image to operate arms by remote control,

DIMENSIONAL TV SYSTEM

New closed-circuit system is all-electronic, uses
standard camera equipment, and color-TV receiver.

lenses in the same horizontal plane and
having approximately the same separa-
tion and convergence as the average
pair of adult human eyes. The right-
hand camera, therefore, “sees’” a sub-
ject as it would be seen by the right
eye and the left-hand camera as it
would be seen by the left eye.

The 21CYP22 is operated with nor-
mal electrode voltages and scanning,
and standard procedure for static and
dynamic convergence of the three
beams is followed during setup of the
receiver. The amplified output of one
camera is applied to the red gun of the
21CYP22 color picture tube in the re-
ceiver and the amplified output of the
other camera to the green gun. The
blue gun of the 21CYP22 is not used
and is biased to cut-off. When the
simultaneously displayed red and green
fields are viewed through the goggles,
they produce a stereoscopic subjective
image in yellow.

The output of either camera chain
may be applied to either the red or
green gun of the 21CYP22, provided the
relative positions of the red and green
color filters worn by the observer are
the same as the corresponding cameras.

Each Type ITV-6 camera contains a
complete sync-pbulse generator which
may be used as a source of synchro-
nizing pulses for the entire system.
The unused sync generator is disabled.
The composite video-modulated chan-
nel-frequency signals swhich are avail-
able at the “R.F.-Output” jacks on the
monitor units simplify synchronization
of the receiver since these signals can
be applied directly to the recsiver an-
tenna terminals.

Black-and-White Viewing

If black-and-white stereoscopic im-
ages are desired, the blue gun of the
21CYP22 can be driven in parallel with

(Continued on page 128)

Fig. 1, Block diagram shoewing operation of closed-circuit. three-dimensional TV system.

MODULATED CHANNEL FREQUENCY

CARRIER SUPPLYING SYNC TO RECEIVER [
L=
itv e |vioeo iNFormaTIoN[ Vioeo
MONITOR | [ FoR RIGHT EYE AMP. :
ITV & TO GRID
= — camera: OF REO GUN
o HORIZ VERT
3 SYNC SYNC
@a i ITv 6
CAMERA 2
ity 6 |vioeo wrormaTion [ yioen
NOMEIOR XL £on LEFT £ve [l
SERIES 800
TO GRID COLOR RECEIVER
OF GREEN GUN

www americanradiohistorvy com

45


www.americanradiohistory.com
www.americanradiohistory.com

CORPORATE NAME
AND ADDRESS

Audioc Arts, Inc.
5607 Melrose Ave.
Hollywood 38, Calif.

Audio Fidelity, Inc.
770 Eleventh Ave.
New York 19, N. Y.

A-V Tape Libraries, Inc.
396 George St.
New Brunswick, N. J.

Bel Canto
2919 S. La Cienega Blvd.
Culver City, Calif.

Capitol-Records. Inc.

Capitol Records Distribu-
ting Corp.

P.O. Box 2381

Hollywood 28, Calif.

Celestial
120 W. Thomas St.
Seattle 99, Wash.

Columbia Records
799 Seventh Ave.
New York, N. Y.

Concertapes, Inc.
P.O. Box 88
Wilmette, IlL

Cook Laboratories, Inc.
101 Second St.
Stamford, Conn.

Craft Recording Corp.
1650 Broadway
New York, N. Y.

Criteria Recording Co.
3890 Biscayne Blvd.
Miami, Fla.

Custom Recordex
7399 Lawyer Road
Cincinnati 44, Ohio

Elektra Corporation, The
361 Bleecker St.
New York 14, N. Y,

Esoteric Records, Inc.
333 Sixth Ave.
New York, N. Y.

Experiences Anonymes
20 East 11th St.
New York 3, N. Y.

Fantasy Records
854 Natoma St.
San Francisco 3, Calif.

Fidelity Distributors
7803 Sunset Blvd.
Hollywood, Calif.

Good Time dazz Record

o., Inc.
8481 Melrose Place
Los Angeles 46, Calif.

6 Kingsland Ave.
Harrison, N. J

International Pacific Re-
cording Corporation

854 N. Vine St.

Hollywood 38, Calif.

Grand Award Record Corp.

Stereo Tape Directory

Listing of manufacturers of 7.5 ips recorded tapes, labels, repertoire, and prices. This
directory includes only two-track tapes for use on machines with in-line heads. Four-
track 3.75 ips recorded stereo tapes, which have recently been announced, are
reported to be available only in cartridge form from RCA Victor. RCA plans to have sixteen
of these four-track tape cartridge packages on the market by the first of October.

LABELS

Stereotapz

Audio Fidelity

Stereo Mastertape

A-V Recorded Tapes

Bel Canto

Capitol

Celestial

Columbia

Concertapes

Cook

Stere-o-Craft

Criteriatape

Custom Recordex

Dyna-Tapes

Counterpoint

EA

Experiences Anonymes

Fantasy

Hifitape

Contermporary
Tape

Grand Award

Omegatape
Alphatape

Jazztape

Class.
X X
X
X X
X X
X X
X X
X X
X X
X
X
X
X
X X
X
X
X p:4

Semi-Class.

PROGRAM
Pop.

X

Jazz

X

REEL
Other SIZE

Spoken
77

77

1

5", 7

77

X 5,77

77

® 57, 7"

77

77

PRICE
RANGE

$7.95-$11.95

$12.85

$9.95

$3.95, $7.95,

$9.95,311.85

$9.95-$16.95

$5.95-810.95

$10.95-323.95

$7.95-811.95

$12.95-814.95

$6.95-$10.95

$8.95-%511.95

$10.95

$11.95

$11.95-514.95

$14.95

$6.95-$11.95

$12.95

$11.95

$9.95

$5.95-814.95
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CORPORATE NAME PROGRAM REEL PRICE
AND ADDRESS LABELS Class. Semi-Class. Pop. SIZE RANGE
Kandy Tapes & Records Kandy = X e $7.95
Corp. of Indiana
Room 2109, 203 N. Wakash
Chicago 1, 111
Klipsch and Associates Klipschtaps . X X Fid $13.95
P.O. Drawer 96
Hope, Ark.
Livingston Audic Prod-icts Livingston, Bostcn, X X X 57,77 $6.93-%$17.95
Corg. Connoisseur, Empiri-
P.O. Box 202 cal, Esoteric, Oceanic,
Caldwell, N. J. Riverside, Hack Swain,
(acts as distributor Period, Dyna-Tapes, El-
for some of the ektra, Atlantic, Lyri-
labels listed) chord, Tico, Add-the-~
Melody
Manhattan Record:ng Corp. Manhattan X X = 2’ $6.93
1650 Broadway
New York 19, N. Y.
Mercury Record Corp. Mercury X x p.< o $3.95-§18.95
35 E. Wacker Drive
Chicage 1, I1L.
Montilla Long Playing Montilla X X X 77 $8.93-813.95
Records from Spain
131 East 23rd St.
New York 10, N. Y.
Music Therapy Records Music Therapy 2" $5,95 ‘14 reel)
415 Marine St.
Santa Monica, Calif.
National Tape Library National X X 77 $6.00-$11.95
810 F Street, N.W.
Washington, D. C.
Paramount Enterprises, Inc. Hallmark x x rid $9.95
383 Concord Ave.
New York 54, N. Y.
Pentron Corporaticn, The Pontape X s $6.95
777 S. Tripp Ave.
Chicago 24, Il1.
Period Music Company Period X X 72 $11.95
304 E. 74th St.
New York 21, N, Y.
Recorded Tape of tae Tape of the Month X p.. 4 X 1" $10.95
Month Club, Inc
449 W, 5lst St,
New York 19, N. Y,
RCA Victor RCA Victor X X X 7 $6.95-$18.95
155 E. 24th St
New York 10, N. Y.
Replica Records, Inc. Replica X s $7.95
7210 Westview Drive
Desplaines, Il1.
Stereophony, Inc. Stereophecny X X 57,77 $1.98-$9.95
112 Qak Plaza
St. Paul 9, Minn.
Tape-Athon Music, Inc. Tape-Athon X X X 77, 10”7 $40{4hrs.)—
523 S. Hindry $85 (B hrs.)
Inglewood, Calif.
Vanguard Tape Corp. Vanguard Record- X x X Fig $7.95-314.95
256 W. 55th St. ing Soc., Bach-
New York 19, N. Y, Guild
Verve Records, Inc. Verve, Reel o Gold X iz $12.95
451 N. Canon Drive
Beverly Hills, Calif.
Welton, James, et al Protone. Recotapas. X X X 77 $2.95-$9.50
2847 Effie St. Clown
Los Angeles 26, Cal:f.
Westminster-Sonotape Westminster, Sor.o- X X X ° $6.95-$17.95
Sales Corp. tape
275 Tth Ave.
New York 1, N. Y.
WFB Productions WFB X ri $9.98
€37 E. Broad St.
Souderton, Pa.
Zodiac Recording Co., [nc. Zodiac X X X i $11.98
501 Madison Ave.
New York 22, N. Y.
October, 1958 47
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INCE stereo is in vogue we would be
S rather remiss in not including in

this issue a review of a stereo com-
ponent. The H. H. Scott Model 130
stereo preamplifier described here is
typical of what can be achieved with
careful design and it illustrates the
capabilities of equipment which is
available from many manufacturers of
higher-quality hi-fi. This particular
unit incorporates, in one package, just
about all those features that anyone
could possibly desire in a stereo unit.
It features bass, treble, balance, and
volume controls; rumble and secratch
filters; input selector switch; stereo
selector switch; phase reversal switch;
and has an output jack tor the connec-

Front panel view of sterec preamp showing
arrangenient of all the operating centrols.

tion of a *hird stereo channel. It can
be used for complete stereo playback
or recording from AM-FM receivers.
phono discs, or tapes.

The above is a very impressive list
of functions and no doubt many users
of such equipment would probably ask
whether or not they are all important.
This same question has come up time
and time again in connection with mon-
aural control units and there are zrgu-
ments on both sides. Certainly for
single-channel sound reproduction one
could get by with a preamplifier that
has nothing more on it than a conven-
tional selector switch, volume control,
and an “on-off’ switch. Of course, some
would prefer to add a bass, treble, or

Rear view shows general component arrangement and all input and output jacks.
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A hi-fi sterec preamp
that incorporates, in
one package, all the
possible features that

anyone would desire.

even a loudness control to their sys-
tems and, again, it would be nice to
have rumble and scratch filter controls.
The latter two are not of extreme im-
portance if, for example, you are using
the best quality turntable or tape deck
and if all of your records are of the
highest quality and in the best condi-
tion. Again, these two controls are not
really necessary if, for example, your
power amplifier and speaker system do
not reproduce sounds at the extreme
low and high ends of the audio spec-
trum, On the other hand, if you have
a turntable or record changer that pre-
sents rumble problems, and particular-
ly if your system is truly hi-fi in that
it covers both the extreme low and
high ends, it would be almost a neces-
sity to have available, at least on occa-
sion, such controls as the rumble and
scratch filters. Basically the required
design depends more or less on the type
of equipment you are using and on
your budget.

When it comes to stereo the problem
is somewhat different. There are guite
a few features in a control system that
one could probably do without but
many will very likely find them to be
a necessity. We cannot argue the point
that the most basic system. one that
employs two of the simplest types of
single-channel preamplifiers, could be
used for stereo with, of course, accom-
panying dual power amplifier and
speaker systems but it is hard to be-
lieve that a person could be truly satis-
fied with this type of operation.

When playing stereo discs or tapes
one must keep in mind the fact that
sounds from the left side of the pro-
gram source must emanate from the
left-hand speaker and, similarly, the
sounds at the right side of the program
source must emerge from the right-

(Continued on page 162)
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Stereo amplifier, shown here. with matching power supply tleft), is built in 5"x7"x3” ctaassis.

Shaple

sTerEc.

By
ROBERT W. TIMMERMAN

veloped with the twin objectives of

economy and compactness as a coni-
plete unit for stereo service. The re-
sulting amplifier is in the low-power
class, however its output is adequate
for monitoring or for normal home
listening with speakers of moderately
high efficiency. It will operate directly
from a ceramic-type stereo pickup
cartridge. Standard circuits and read-
ily obtainable parts are used. The cost
of huilding the amplifier and power
supply will be between $25 and 8§35,
excluding labor. If a suitable power
supply is available, parts for the am-
plifier itself will run around $15 to $20.

The amplifier proper is built within
a 5" x 7" x 3" chassis, using somewhat
unconventional layout and mechani-
cal details which will be described
later. The power supply, which may
be located at some distance from the
amplifier, is Fkuilt on a 4" x86"x3"
chassis.

THE amplifier described here was de-

Circuit

The circuit diagram of the amplificr
is shown in Fig. 1. It consists of two
identical, but independent, amplifiers.
A twin-trioce 12AX7 is the voltage-
amplifyving first stage for each chan-
nel. Each output stage is a type 6973
beam-power tune operating single-
ended. About 8 db of voltage feedback
is applied from the secondary of each
output transformer to the cathode ol
the corresponding 12AX7 triode sec-
tion. Resistors R, and R. make up the
feedback voltage divider for Channel
1 while R and R. perform the same
function for Channel 2. Eight db is
about the maximum amount of feed-
back that can »¢ used with inexpen-
sive transformers and with the limited
gain available in the two amplification
stages. The input signals are applied
to individual wvolume-control poten-
tionmeters R, &nd R. Conventional
coupling and eathode bias circuits are
used. The 6973 power-amplifier tubes

October, 1958

Compact 3-tube amplifier operates direcily from ceramic

stereo cartridge, easily drives high-efficiency speakers.

are operated with cistributed screen
(Grid No. 2) load tkrough the tse of
center-tapped output transformecs.

Fig. 2 is a schematic of the pawer-
supply circuit. It is conventional with
the possible exception of R, which is
an adjustable resistor allowing prezise
setting of the high voltage for maxi-
mum power output with minimurm dis-
tortion. Resistor R. and capacitor C,
provide extra filtering for the vcltage
amplifier stages. A 5-wire cable con-
nects the power supply to the
amplifier.

Mechanical Features
The amplifier was planned so as to

incorporate a printed (etched) circuit.
Wkil2 printed circuits were originated
primarily for economy in mass produc-
tion, this technique is also usable in
horne construction projects. Slightly
more time is “equired for planning and
layout, compared to conventional de-
gign, but final assembly is accom-
plizhed very quickly and a permanent,
cempact, and rugged unit results.
Mcerecver, additional intcrest is
created for th2 audiophile who derives
pleasure from construction as well as
from operation of his equipment. In-
formation is zZiven here to permit du-
plication of the author’s etched-circuit
amplifier. Otaer arrangements of parts

Top view of the slereo amplifier is shown here with perfcrated cover removed.
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INPUT |

112 124X7 g
Vig  of
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HTV.A.C.
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RI0
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g2 ifi
st |y
@f._a

INPUT 2 12 12AXT 1
Vig

res. £10¢;
Rre R1i—330 ohm. 1 w. res. =107,
Ci, C—25 pfd.. 25 v. elec. capacitor

Fig. 1.

)
11, Ji—Shielded phonc jack
Vi—I124X7 tube

Ve Vi—6973 tube

A simple circuit and inexpensive parts are used here.

Ri—1000 ohm, 10 w. wirewound adj. res.

R:=—10,000 ohm, ! ». res.

Ci, C:—40/40 ufd., 450 ». elec. capacitor

Cs—8 ufd., 450 v. elec. capacitor

CH+—8 hy., 85 ma. filter choke

PL+—6.3 v, pilot light

S1—S8.p.s.t. toggle switch

Tr—Power trans., 350-0-350 v. @ 100 ma.;
63v. @ 1.5 amps; 5 v. @ 2 amps.

Vi—=5Y3GT tube

Fig. 2. Power supply has provision for plate voliage adjustment.

NOTE. SEPARATE GROUND BUS IS USEC FOR +2 1 T 1 T 1 T
EACH CHANNEL. BOTM CONNECTED o d | |  « I
TO CHASSIS AT INPUT, @ s ] ] ] 11 |
o | 4§ | | | |
w
Rt Ri—1 megohm audio taper pot C2, C;—.02 ufd., 600 ». capacitor 2 +2 L T
Rey Re—2200 0hm, V3 ».ovess 210 Cs, Co—100 pufd., 25 v. elec. ) S— : -
Rs, Ri—100 ohm, Vo w, res. =5, capacitor i e = 1
Rs. Ruu—1200 ohm, ‘}; w.res. =5 ¢ 1» Te—Universal output trans., 18 W, it TR
Rs, R1:—220,000 obm, Yz w. w. (see text, Merit A-2904, Thor. By ==
res. £10% darson 22595, Stancor A3852, -8 L1l
Rs, R1—470,000 obem, 15 w. or eqiiv. 20 100 1OKC, 20KC.

Fig. 3. (A) Response of each channel at 100 mw. output. (B)
Power response for just visible distortion.

K,
msou%g)cv-cps

0 db=2.3 waits.

would be satisfactory or the compo-
nents can, of course, be assembled and
wired in traditional style, if desired.

Components

All of the electrical parts for the
amplifier and power supply are stand-
ard items, readily available from mail-
order and local supply houses, The
essential specifications are given in the
parts lists accompanying Figs. 1 and
2 and require no comment except for
the output transformers. In keeping
with the economy g¢bjective of this

project, relatively low-priced trans-
formers are specified. To be assured
of adequate direct-current-carrying
capac:ity in the primaries and to go at
least partway toward minimizing core
saturation effects of single-ended op-
eration, nominal 18-watt transformers
are recommended, even though the
maximum power output per channel is
two to three watts. The "universal
tube-io-voice coil” type provides a
center-tapped primary and a multi-
tapped secondary. Secondary taps
should be chosen to give an impedance

Bottom view. Printed circuit bodard is mounted by four corner bolts which alse
hold the rubber feet. Terminals for power cable are at the left edge of board.
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ratio of approximately 4000 ohms (full
primary) to 8 ohms secondary. The
primary center-tap is connected to grid
No. 2 of the output tube. Only one
pair of output terminals is provided
for each channel, which on measure-
ment and listening tests actually op-
erates satisfactorily with speakers
rated from 4 to 16 ohms.

Construction

Assuming that the etched circuit
technique will be used, the first step
is to lay out the circuit board. With
Figs. 4 and 5 and the photos as guides.
locate the terminal points and con-
ductor routes in full scale on a sheet
of thin paper. Final size of the phe-
nolic, copper-clad board is 4%” by
5%". Slight adjustments may be re-
quired to accommodate the dimensions
of the components to be used. After
completing the layout and making a
thorough double check, the conductor
lines are traced onto the copper face
of the circuit board with carbon paper.
The writer has found it convenient at
this stage to mark with a center
punch each point at which a hole is to
be drilled. These points include ter-
minals of all components as well as in-
put, output, and power-supply connec-
tions and the centers of the tube-base
circles.

Application of the “resist” ink is
next. This technique has been de-
scribed by Middleton and Marshall in
the August 1954 issue of @ST and the
reader is referred to this article or
other sources for details. Union Ink
Company Type C-992 resist was used
by the author. Tabs for the tube con-
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nections should be matched to the
sockets. Snap-in sockets, such as Eby
PC-9, are recommended. Terminals for
external connections should be made
about 344” in diameter to provide firm
connections to soldering lugs fastened
by No. 4 holts. Etching away of the
unwanted copper areas is then carried
out with warm 30% ferric chloride so-
lution. The resist is finally washed off
with solvent, leaving the copper con-
ductor pattern exposed and intact.
The circuit board is prepared for the
mounting of the parts by cutting the
tube socket holes, filing them carefully
to size, and then drilling small holes
for the pigtail terminals. A No. 60
drill is the correct size for most com-
ponents. One-eighth-inch holes are
drilled at the external connection
points. Pigtails of the components are
then bent to fit the required mounting
centers and the parts are mounted in
their proper places on the top side of
the board. The tinned pigtails should
extend about 42" out from the circuit
side. Kach pigtail is soldered to its
terminal, using minimum amounts of
solder and heat. The tube sockets are
inserted in proper orientation and each
terminal is soldered in place. Small
soldering lugs are attached by 4-40
bolts, lock washers, and nuts at the
input, output, and power-supply ter-
minals. This type of connection is
preferable to soldering of external
wires directly to the etched circuit
conductors, as strain on the wire could
readily pull loose the copper {oil.
After completion of the circuit
board, attention may be given to
preparation of the cabinet. A standard
5" x 7" x 3" aluminum chassis is the
starting point. Holes are drilled for
mounting the input jacks, volume con-
trols, power cable, and the four-point
output terminal strip. Locations of
these items are not critical and may
be judged trom a study of the photo-
graphs. A rectangular opening is cut
in the top of the chassis, leaving a 53"

Fig. 4. Bottom view Ilayout of

the 4% x5%:-inch printed cir-
cuit board. Black lines show locations of copper conductors.

Top view of the printed circuit board after all the components have been mounted.

Frequency Response: (100 mw.) .
Power Qutput: (low distortion) .
Input: w_ '
Inverse Feedback: .
Qutput Matching: .

.8 db

.Flat 20-8000 cps; down 3 db @ 20.000 cps
. 2.3 w. mid-range: down 3 db @ 45 and 8000 cps
.0.45 v. across 1 megohm for lull output

.8 ohms nominal; leeds 4 to 16 ohms satisiactorily

Hum and Noise: .—73 db
Crosstalk: s » 3+ = v u = »—81 db
Damping Factor: . . . . . . .32

Table 1. Performance data for each of the channels in the stereo power amplifier.

rim all around the entire top edge.

The circutt board is mounted by four
6-32 bolts, spaced %” above the bot-
tom with short pieces of tubing. The
four rubber feet are also held by these
board mounting screws. The feet are
important since they elevate the am-
plifier above the operating surface to
provide necessary ventilation. The cir-
cuit board is located near the front of
the cabinet, leaving about %” between
the back edge ¢f the hoard and the
back inside of the cabinet. The latter

Fig. 5.

space is for the power cable and speak-
er terminal connections.

Shielded input leads are provided
from the jacks to the volume controls.
The controls are oriented to permit
the shortest possible connections to the
board input terminals.

The output transformers are in-
stalled last. Part of one mounting ear
on each unit must be cut away to
mount in the limited space available.
The cut ear is located up and is held

(Continued on puge 95),

Locations of components on the circuit beard. This is
a boftom ‘'x-ray” view: the parts are actually mounted on the

Terminal points are shown by enlarged spots. Note that this top side, opposite that of the etched circuit. In this case,
drawing is not shown full size but is included for guidance only. just as with Fig. 4, the drawing is not shown {ull size.
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A relatively simple check with a voltmeter can
help you clear up doubts about the CRT's quality.

GASSY TV picture tube produces

characteristic symptoms. As a

rule, their prominence is directly
proportional to the amount of gas
present. Even a small amount of gas
causes smearing of large areas of solid
white, black, or gray, such as block
lettering in titles. Some blooming and
a variable amount of the “engraved”
or partly negative picture effect are
other clues. To further aid diagnosis,
gas trouble develops slowly. However,
causes other than a gassy picture tube
may produce similar symptoms. So,
when gas is suspected, make some
simple, preliminary checks.

Rotate the contrast control. With
gas present, little change of contrast
results. The engraved effect may be-
come more pronounced. Focus may
change slightly, giving the appearance
of blooming.

Manipulate the brightness control.
It will not control brilliance so well
with a gassy tube. The picture may
go negative in some instances.

Should these tests heighten the sus-
picion of gas, tube substitution is in
order. Since a CRT is not usually
carried along in the caddy, other video
tubes may be replaced temporarily, as
a test: a bad video tube can cause
similar effects. If this substitution
technique fails to exonerate the CRT,
resort to the grid-current check. Fig.
1 will help the technician to recall the
principles behind this test. Fig. 1A
shows a normal electron cloud (space

52

charge) in the space between cathode
and control grid. Since like charges
repel each other, the negative grid in
a normal tube repels the negatively
charged electrons, except at its aper-
ture or hole. Enough electrons escape
through this hole to form the electron
beam after focusing.

All tubes have some gas. Gas atoms
become ionized to form positive ions
indicated by the larger circles with
crosses in them. Because unlike (op-
posttely charged) particles or elements
attract each other, the ions are drawn
to the negative grid. The positive
charge thus developed at the grid
draws electrons up through the ex-
ternal grid resistor from the cathode.
A small voltage develops across the re-
sistor as a conseqguence.

In a normal tube, the “contact” and
ion potential together may be about
one volt maximum. The direction of
flow charges the grid positively. How-
ever, normal ion potential is so small
that it does not change the applied
voltages appreciably; hence, the grid
remains negative and the cathode posi-
tive, as in Fig. 1A.

As gas (and ionized particles) in-
crease, the greater reverse grid cur-
rent from this cause produces a higher
reverse voltage drop. As indicated by
Fig. 1B, the grid may even go posi-
tive. Grid potential relative to cathode
is determined by applied voltages from
the power supply and the video driving
signal, plus the developed ion voltage.

wWww.americanradiohistorv.com

FIELD TEST for |=

Gassy
- Picture
Tubes

Fig, 1. There are few gas ions (A) in a
normal picture tube. As they increase
(B), action beiween the elecirodes in
the cathode-ray tube undergoes change.

By
ROBERT JASON

For this reason, the symptom may
range from an engraved picture (rela-
tively mild gassiness) to a totally
negative image. Mutual attraction be-
tween electrons and ions, particularly
beyond the grid-cathode space, tends
to defocus the pix as well as limit the
brightness control's effect.

Grid Current Test

In the field, the technician does not
carry a microammeter to place in the
grid circuit. Also this is troublesome
to accomplish in many instances.
However, the technician does have a
v.t.vm. or high-impedance v.om.
handy. Therefore he can meter the
grid voltage developed by this current
rather than the current itself. Gen-
erated voltage should be less than 1.5
volts as a maximum. Condemn the
tube if the grid voltage developed by
this undesired current flow is any
higher than this.

Some precautions are necessary. The
grid or cathode video-driving signal
must be removed while making the
check. Improper CRT electrode volt-
ages due to other causes must be
eliminated during the test. The capaci-
tor (in capacitively coupled sets) may
be leaky, for example. It can be dis-
connected if electrode voltages at grid
and cathode are not normal with video
signal absent or nearly so—switch to
a blank channel momentarily. Simi-
larly, in a direct-coupled job an upset
or improper electrode voltage on the
video amplifier will yield an erroneous
test. You would have to correct this
before proceeding with the grid-cur-
rent check.

(Continued on page 139)
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The transmitier, shown below, may
be located in the trank of the car.
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teur radio station have changed

since the general acceptance of the
v.l.o. No longer does the ham call
“CQ"” and then start tuning from the
nearest edge of the band. Now he first
listens on and near his own transmitter
frequency. The result has been a high-
er percentage of contacts from shorter
calls and the pile-up on the band edges
has been reduced.

In order for the relatively low-
powered mobile station, with its neces-
sarily modest antenma system, to sur-
vive among the highk-powered denizens
of the megacycles, ntaximum flexibility
and every possible operating advantage
must be provided. A fairly recent in-
novation, which has proven ideal for
this purpose, is the automatic-tracking
v.f.0. system.

The design to be described was
evolved with full recognition of the
limitations that the safe handling of a
car can place upon even the most tal-
ented devotees of the sport. The prin-
ciples may be applied with equally
happy results, however, to the design
of the home station.

The tracking of the transmitter with
the receiver may be accomplished by
either mechanical or electrical means.
The electrical methaed can easily give

October, 1958

UPERATING techniques at the ama-

zero-beat frequency coincidence and is
therefore to be preferred.

If the maxirium benefits of the sys-
tem are to be realized, however, cer-
tain limitations must be understood. It
can be seen that when the frequency
of the transmitter coincides with that
of the received signal, it will be most
unwise to call foreign stations operat-
ing out of the Y. S. phone bands. There
may also be complications in calling

\\\\\\\

By HENRY S. KEEN, wzctx

Airborne Instrumenis Lab.
Div. of Cutler-Hammer, Inc.
Mineola, N. Y

Novel 10 - meter ham rig
uses v.f.o. system in
which both transmitter
and receiver are tuned

by means of a single knob.

“CQR"” with this system, if its operation
is not fully understood, for if the op-
erator should tune around for an an-
swer to his call the transmitter fre-
quency will be shifted accordingly and
the answering station may miss his
second transmission altogether. It will
be shown that these problems can be
eliminated by proper equipment de-
sign and valid operating techniques.
The basic form of the electrical

The bottom view of lhe transmitter portion of the automatic tracking mokile system.
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Fig, 1.

tracking system is shown in the block
diagram of Fig. 3. It will be seen that
combining the frequency of the tuned
local oscillator with that of the b.f.o.
or i.f. oscillator will produce a signal
whose frequency coincides with that of
the received signal. This signal can
then be used to excite the transmitter.

The problem of spurious image sig-
nals must be considered with this ar-
rangement because of the relatively
low intermediate frequency that is
used in most receivers.

A simpler method, which eliminates
this problem, uses double conversion
in the front end, as shown in Fig. 1.
When transmitting, one simply sub-
stitutes a different crystal-controlled
oscillator, whose frequency differs
from that of the receiver's crystal oscil-
lator by the i.f. frequency. This solu-
tion buys us two additional advan-
tages:

1. The frequencies that are com-
bined to excite the transmitter will
both be high enough to solve the im-
age problem.

2. The variable-frequency local os-
cillator can be designed for a consid-
erably lower frequency than the unit
of Fig. 3. This gives improved frequen-
cy stability to both transmitted and re-
ceived signals. Use of a lower fre-
quency in the tuned oscillator allows
the application of the remotely tuned

Fig. 3. Here is a basic tracking sys-
tem using single frequency conversion.

Fig. 4. Toroid coil mounting arrangement.

_-FLAT WASHER
—

_~CORK WASHER

i E;]'\D._-ronom coiL

T-CORK WASHER

PORCELAIN
FEEDTHROUGH

INSULATOR FLAT WASHER
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Block diagram illustrating double conversion tracking.

version of the Clapp oscillator circuit.
In this system the oscillator tube is
located on the transmitter chassis
which is placed in the trunk of the car
while the remotely tuned circuit which
controls the frequency of oscillation is
located in the converter, under the
dash, and is separated from the oscil-
lator tube by approximately 15 feet of
coaxial cable, as shown in Fig. 2.

The tuning range of the oscillator
must be chosen so that none of its har-
monics can fall on the frequency of the
received signal. For operation in the
10-meter phone band, the oscillator is
adjusted by trimming and padding
capacitors, so that its lowest frequency
is slightly above 7125 kc. when the re-
ceiver is tuned to the low-frequency
edge of the band. As the fourth har-
monic always moves four times as fast
as the fundamental when the dial is
turned, the harmonic must always be
higher in frequency than the received
signal and no beat signal can be caused.

The dynamic stability of this oscil-
lator under vibration, due to the mo-
tion of the car, was greatly improved
by the unique design of the oscillator
coil. This inductor was wound on a
ferrite toroid coil form which gives
extremely high “@Q”’ and provides ease
of mounting. See Fig. 4. No shielding
is required when one of these forms is
used as the field is almost entirely con-
fined in the toroid form.

An earlier design used a 30-turn sec-
tion of standard B & W #3016 coil
stock (1" diameter, 32 turns-per-inch)
mounted in a shield can. The series
capacitor (Cwx in Fig. 5) was a 50 uxafd.
air padder set at approximately half
capacitance. Some difficulty was ex-
perienced in mounting this coil in a
sufficiently rigid manner to prevent fre-
quency modulation from accompanying
the mechanical vibration that comes
with driving the car. The ferrite
toroidal coil, in addition to showing a
measured “@” of over 600, seemed im-
pervious to vibration of this sort.

The crystal-controlled oscillator is
an overtone type, using a readily avail-
able surplus crystal. An oscillator and
multiplier combination should not be
considered in a receiver because of the
possibility of spurious responses caused
by beats between fundamentals or un-
necessary harmonics with other sig-
nals in the converter.

The frequencies of the transmitter
and receiver crystal oscillators are
chosen so that they differ by the fre-
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Fig. 2. Diagram of the complete systemn as described in article.

quency of the i.f. The exact frequen-
cies vary with the selected local oscil-
lator tuning range. Suggested fre-
quencies for the 10-meter band are
7125 ke. for the transmitter crystal
and 7125 Kkc. less one-third of the if.
frequency for the receiver crystal

If the conventional auto radio re-
ceiver is to be used as the i.f. channel,
a frequency of 1200 kc. is suggested. If
this receiver is equipped for push-but-
ton tuning, one of the push-buttons
should be reserved for this frequency
after the tracking adjustments have
been completed.

Operating Procedure

In order to positively prevent any
illegal transmissions outside of the
U. S. phone bands, the frequency lim-
its of the local oscillator are inten-
tionally fixed when the converter is
tuned up. The tuning range of the re-
ceiver, however, can be extended be-
yond these limits by detuning the auto
radio receiver from its nominal operat-
ing frequency to which the push-button
was set. In this way, one can listen out-
side of the U. S. phone band without
any danger of transmitting there, as a
properly adjusted transmitter just
cannot be tuned to these frequencies.

After calling “CQ®,” the technique is
much the same. One tunes around for
a reply by tuning the auto radio only.
When the contact has been finished, a
touch of the push-button restores the
tracking feature of the system.

Design Considerations

The block diagram, Fig. 2, shows
that separate overtone crystal oscilla-
tors are used for transmit and receive.
Change-over is accomplished by merely
switching plate supply leads.

The converter uses four tubes, as
shown in the schematic of Fig. 5. The
tuned circuit of the local oscillator is
also located on the converter chassis
and is tuned by a section of the same
three-gang tuning capacitor that tunes
the r.f. amplifier and the first mixer
grid circuit.

When the bandspread is controlled
by a combination of series-padder and
shunt-trimmer capacitors, as in this
circuit, the three-gang tuning capaci-

. 1The toroid coil form wuscd in this oscillator
is made by General Ceramics Corp.,, Keasbey,
N. L. and is designated as the 624-2 (Q-2). Be-
cause these parts are not gencrally available at
re(ail, arrangements have been made wilh Arrow
Electronics. 5§25 Jericho Turnpike, Mineola, N. Y
to stock them. Price per unit js $1.10 net.
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Ri. Riu—220 ohm, Va ». res.

R:, Ri—100.000 oftan. V3 w. res.

Rs—1200 oinn, V5 w. res.

K3, R=—270 ohn, Vi w. res.

Ri. Rv—10.000 ohm, Vi w. res.

Ry—24.,000 o, Vy w. res.

RKio—3435.000 ohni, Vo w. res.

Ci. Cr—10 upfd. trinsmer

C:, Co—15 pufd.. 400 v. capacitar

C3s-Cy-Cri—3-section truning capacitaor (25 pufd.
or nrore per seclion, see text)

Ci, Cs, Cs, Cro, Crt, Cuz, Crsu Cas, Cus, Cra—
1000 upfd.. 400 v. capucitor

Ci—7-45 pufd. ceramic trinmmer

Ci:—500 upfd.. 406G ». capacitor

C1—To be determined experimentally, approx,
100 pufd.

C:0—25-50 puufd. ccramic trinmmer

Cii—4-30 pifd. ecovamic trismmer

T Y

——————

O12v.

w Y dia., primary 2 1.

Lr—17 1, en., V4" dia., primary 6 1.

Le—13 1. £ cene, 34" dia.. primary 4 1.

Li—24 t. 222 en. wound ou toroid core (sce
text)

L:—18 1. 22 cn., 343" dia., tapped ar 3 t.

RFC1—2Y; mhy. r.f. choke

Xtal.—Recceiver crystal (frequency 7125 ke,

Li—101 %

less 113 i.f. frequency, see text)
Vi—6AKS5 rube
Va Vi—6A4S86 tube
Vi—6C4 tube

Fig. 5. Complete schematic and
tor is in no way critical. The author
once built a very successful 20-meter
receiver around a three-section broad-
cast tuning capacitor which spread the
phone band over the entire dial. Al-
most any available three-gang tuning
capacitor, having 25 upfd. or more ca-
pacity per section, can be used success-
fully in this application.

An audio stage was also mounted on
the converter chassis so that the low-
level stages of the modulator would be
isolated from the strong r.[. fields of
the transmitter. The wiring in both
units is strictly point-to-point. It
doesn't look very fancy, but it works
and that's what matters.

The r.f. section of the transmitter

parts list for conve.ter.

(Fig. 6) consists of the tuned local os-
cillator, an overtone-crystal oscillator,
mixer stage, buffer, and the modulated
r.f. amplifier. The audio system will
not be described as each builder will
probably base his design on the parts
he happens to have on hand. In the
transmitter described, the author used
the reference-shift modulator circuit,
developed by Dale Hileman, K6DDV
(“CQ”, June 1956}, which was found
to be very satisfactory since it gives
more audio output with fewer parts
than do most modulator systems.

The r.1. circuits are broad-banded by
using slug-tuned coils, with all of the
shunt capacitance being supplied by
the wiring and the input and output

A separate 220-volt power supply is required for the syster.

capacitance of the tubes. The buffer
stage provides adequate excitation to
the final r.f. amplifier over the entire
10-meter band.

The plate circuit of the final ampli-
fier is broad-banded by using an “L~
network, combined with a coaxial cable
quarter-wavelength transformer as
the antenna feeder. The fceder is 54"
long and is made up of three parallel
sections of RG-55/U cable. All shields
are grounded at both ends. The anten-
na itself is a 96” whip. This system,
which was introduced to the author
by W20WO, provides good loading of
the final amplifier over the entire 10-
meter phone band without requiring
any re-tuning of the circuit.

Dial cord of converter (below] runs from pulley to knob mounted on dash in hole originally intended for cigarette lighter,

6AL6
2ND MIXER

6C4 XTAL

XTAL. OSC.

LO - 12AX7 AUDIO AMP

CABLE (SEE TEXT)
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6ASE
IST MIXER
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PUSH-TQ-TALK
MIC. BUTTON

!

+i2y.0

+220V.

+zaovg
SUPPLY

Ri—22.000 ohim. Y5 w. rese

R:—27,000 ofm, 2 w, rcs.

Ry, Re—47,000 ohm., V5 w. res.

Ri—240 ohm. V5 w. res.

Rs—15,000 ohm. V3 w. ves.

R:—1200 ohm, V4 n. res.

Ra—10,000 ohm, Y3 w. res.

Re. Ri:—27,000 ohm, Y5 w. res.

Rio=—44,000 ohim, 4 w. res. (two 22,000 ohm,
2 w, res, in serics)

Rir—47 ohm, 1 n. res. (coil form for Li}

Ris—+47 ohm, 1 w, res,

IRCVR)

Ci1. Ce—390 pufd. silver mica capacitor

Cs, Cs. Cs, C1. Cs, Cro, Crry, C16—1000 prfd.,
400 v. capacitor

Cs. Co. C1—100 pufd., 400 v. capacitor

Ci—1000 pufd., 1000 v. capacitor

C1i—1000 uyufd., 1200 ». capacitor

C15—25 ppfd. double-spaccd var. capacitor

Cri—25 pufd. adj. trintmer

Cr:—7-45 ppfd. adj. ceramic trimmer

RFCyi, RFC:—2Y3 mhy r.f. choke (value not
critical )

RL—S.p.d.t. 12-volt relay

O +12V.

RLi—S.p.d.t. 12-volt antenna relay
Xtal.—7125 ke. transmitting crystal

L1—10 1, #22 cn., 5/16" dia. slug-tuncd form
L.—8 . =22 en., 33" dia. slug-tuncd form
Ls—15 ¢, 1228 cn. wound on Ry

Li—<4 1. #22 en., 1Y4" dia. plug-in form
Li—18 1. £22 en., 33" dia. form, rapped ar 3 1.
Vi—6AC7 tube

Vi—6A4S56 tube

Vs—12BY7 tube

Vi—1625 tubc

Vs—6C4 tube

Fig. 6. Schematic diagram and parts list for the transmitier. An auxiliary “B-+* supply is required for the mobile rig.

A small refinement was added, in the
form of a trimmer capacitor across the
“L” network inductor. When properly
adjusted, this combination acts as a
parallel-tuned trap to the second har-
monics of the transmitted signal and
makes life on Channel 2 more pleasant
for those within range of your rig. This
adjustment is best made while actual-
ly watching Channel 2 on your TV re-
ceiver and should be followed up by an
adjustment check of the plate-tuning
capacitor,

Tuning Up

In the construction process, all coils
are first trimmed with the aid of a grid-
dip oscillator (with all tubes in their
sockets) and are later peaked more ac-
curately under actual signal conditions.
If the builder is equipped to check out
all coils in this way, he can use almost
any coil forms he has available.

The coils in the transmitter section
are slug-tuned and should be given a
preliminary check with a grid-dip os-
cillator to make sure that they reso-
nate at the desired frequencies. The
tuning slugs are given a final adjust-
ment under actual load conditions to
insure maximum grid current on the
following stage. The writer measured
the grid voltage developed on the fol-
lowing grids, which is essentially the
same, by de-coupling the lead capaci-
tance of the v.t.v.m. through a 1 meg.,
Yo-watt resistor. In this way the ca-
pacitance of the leads will not affect
the tuning. The transmitter adjust-
ments are, of course, made at some
frequency near the center of the 10-
meter band. A drop of cement on the
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threads of the slug adjustment screws
will then maintain these adjustments
under road vibration.

The transmitter and receiver are ad-
justed for zero-beat tracking with the
aid of a heterodyne frequency meter,
such as the BC-221. If one of these
units is not available, the adjustment
can be made with a simple regenera-
tive receiver or with a pair of phones
in the plate circuit of the grid-dip oscil-
lator. The procedure is as follows:

1. The tuned local oscillator will
first be set on some frequency known
to be within its intended tuning range.
The two overtone-crystal oscillators
will be individually checked for opera-
tion by listening to their signals on the
shack receiver whose ‘“‘transmit-re-
ceive” switch is set at the appropriate
Jposition.

2. With the switch in the “transmit”
position, tune in the excitation fre-
quency signal on the heterodyne fre-
quency meter or the regenerative re-
ceiver in its oscillating condition. The
dial of the frequency meter is set to
zero-beat with this signal and then left
in this position.

3. The switch is now thrown to the
“receive” position and the mobile re-
cetver is used to pick up the signal put
out by the frequency meter or oscillat-
ing receiver. This signal is tuned in by
tuning the auto radio receiver only.
Do not touch the dial of the converter
as this would shift the frequency of
the local oscillator and you will have to
start all over again.

4. When the frequency meter signal
has been picked up and tuned ‘“on the
nose” by adjustment of the auto radio
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dial, set one of the push-buttons per-
manently to this frequency.

5. Re-tune the converter to some
other frequency. Set switch to “‘trans-
mit” position and again tune in the ex-
citation frequency signal on the fre-
quency meter as before. This time
when the switch is thrown back to the
“receive’’ position, the frequency meter
signal should already be =zero-beat
without further adjustment. If it is
not, something is wrong and the fre-
quencies of each oscillator should be
carefully re-checked to be certain that
one of them is not mis-tuned.

After these tracking adjustments
have been made and checked, the in-
dividual tuned circuits should be
trimmed and adjusted. The first and
most important adjustment is the op-
erating range of the tuned local oscil-
lator. This should be set so that the
receiver will tune to within 20 or 25
kc. of each end of the band but no
closer. This is done by progressive ad-
justments of the series padder (Cs)
for bandspread and the shunt trimmer
(Cx) for locating the tuning range. Be
sure that you double check these ad-
justments before going on the air with
anything but a dummy antenna!

A word of warning about the toroid
coil forms: Care must be taken that
these cores are not exposed to any
strong magnetizing force, such as a
strongly magnetized screwdriver or
the passing of a strong d.c. current
through the winding. The resulting
residual magnetism will change both
the value of the inductance and the
“Q” of the coil. A magnetized coil

(Continued on page 142)
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If you appreciate its difference from other forms

of electronic service, this is a rewarding field.

HE GENERAL public's interest in

high-fidelity sound reproduction, in-

volving the purchase of large
amounts of hi-fi equipment over the
past several years, kas resulted by this
time in a great need for competent
service. Much of the equipment now
gives far from true nigh-fidelity repro-
duction and-—at hest—is in need of con-
siderable adjustment, balancing, tube
changing, and other routine mainte-
nance to restore it to its hest operating
potential. However, it is frequentty dif-
ficult for the average owner to obtain
the proper maintenance.

Because there is a consfantly in-
creasing nced for this tvpe of service,
the door is open to the enterprising
service dealer and technician. The
audiophile, who genérally spends a con-
siderable sum of money assembling a
system which he feeis will give him the
hest sound reproduction obtainable
within his budget, generally realizes
that the type of service he needs to
keep his equipment in its best operat-
ing condition cannot be cheap.

However, the technician must be ade-
quately prepared before he attempts to
tackle high-fidelity servicing and he
should not undertake to do high-fidelity
work without some orientation and
preparation.

Servicing Tzchniques

The radio and TV service technician
is, of course, basically equipped by his
training and experience to repair most
failures of high-fidelity equipment, but
there are some extremely important
differences in approach and technique
that he must understand if he is to
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be successful in audio work. In repair-
ing failures in high-fidelity equipment,
the basic procedures in restoring equip-
ment to its original operating condition
are the same as for anyv other type of
servicing. These are:

1. Determine the specific complaint
or failure by listening to the system
under normal conditions.

2. Locate the section or unit of the
sysiemr in which the failure has oc-
curred (for example, by use of signal-
tracing techniques).

3. In the defective unit, determine
the specific component or circuit fail-
ure which is the cause of the trouble,
and repair it.

4. After the major repair has been
made, recheck the system to see that it
is operating properly.

When these procedures are applied
to the secrvicing of high-fidelity sys-
tems, the most important differences
are that more care must be taken in
performing tests and measurements on
the system and generally more tests
and measurements are performed than
on other types of equipment. See Fig. 1.

Some systemis can be quite coniplex,
with a number of different input units
{such as tape recorders, phonographs,
TV sound, microphones, etc.), remotely
located preamplifier and control units,
and multiple loudspeaker arrangements
in various locations throughout the
house or apartment. Of course, most
svstems are not this complicated but
even the simplest setup can give trou-
hle to the technician who is not on his
toes.

In servicing any system, always pay
attention to the details of that system.
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By DAVID FIDELMAN
Author, "Repairing Hi-Fi Systems”

The Approach to Hi-Fi Service

Always note the settings of the operat-
ing controls—volume controls should
e kept at their normal settings, while
tone controls should generally be set
for flat response when making any
measurements (other than tests of the
controls themselves). Try to use the
system itself as an aid, manipulating
the different switches and conirols to
determine more closely the location of
the failure. If attention is paid to
points such as these, the technician will
find that even complex systems are
often resolved into simple elements.

Reproduction Criteria

There is a great difference ketween
high-fidelity reproduction and that
which is obtained from1 the average
radio, phonograph, or TV receiver. In
the latter types of equipment, many
compromises are made in the quality
of the reproduced sound. For example,
in AM broadcasting the frequency re-
sponse is limited by the bandwidth of
the channel and the response of the
receiver circuits. In TV receivers, the
sound is transmitted by frequency-
modulation of a carrier signal, but po-
tential fidelity is destroyved In most
receivers by a poor loudspealer system
and inadequate audio-amplifier circuits.

The primary purpose of high-fidelity
reproduction is to duplicate the original
sound for the listeners as nearly as
possible. Any differences between the
original and the reproduced sound,
broadly speaking, are distortions which
must be Kept to negligible proportions
for the reproduction to be good. Except
for outright failures, most of the com-
plaints the technician will receive
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Fig. 1. Points of signal injection and measurement for various audio tests.

about the systems he is called upon to
repair will involve excessive distortion
in one form or another. He should,
therefore, know something about these
distortions in order to be able to dis-
cuss them intelligently, understand
what types of failures can be causing
them, and use this information to aid
him in servicing the system.

The major forms of distortion that
are likely to occur in the reproduction
of sound are:

1. Frequency-response distortion.
This is the departure of the system
from a flat over-all input-to-output fre-
quency response. Completely undis-
torted reproduction of all the frequen-
cies that it is desired to reproduce is
extremely difficult; therefore some rea-
sonable compromises may be made be-
tween the requirements of perfect fi-
delity of reproduction and the limita-
tions of practical systems. The major
limitations of frequency response are
in the electro-acoustic sections of the
system (such as the phonograph car-
tridge or loudspeaker), where repro-
duction of both the extremely high and
extremely low frequencies is very diffi-
cult. When a system that has been
operating satisfactorily develops severe
frequency-response distortion, try to
localize the source of the distortion by
use of the system's switches and con-
trols. In the amplifier, it may be due
to a component failure in the feedback
or tone-control circuits; in the phono-
graph, it may be due to a worn stylus
or a component failure in the preampli-
fler-equalizer circuit; in a multiple
loudspeaker system, it may be due to
a misadjustment of the level control of
one of the loudspeakers.

2. Reproduction noise. The noise in-
troduced by the system itself is gen-
erally the most obvious form of distor-
tion and must be kept as low as possi-
ble, both because it limits the dynamic
range and because of its disagreeable
quality. The major sources of noise are
usually surface noise in records and
static in AM broadcasting; the other
parts of a good high-fidelity system
should be virtually free from roise.
If the noise level of the system has
increased appreciably, first determine
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the nature of the noise by listening
to the system. If the noise is hum,
check for open grounds in the system
wiring, for tube heater-to-cathode
leakages, and for misadjustment of the
hum-balancing control. If it is noise
other than hum, check for defective or
microphonic tubes in the amplifiers,
noisy potentiometers, insufficient tuner
sensitivity for complete limiting, etc.

3. Harmonic and intermodulation
distortions. These distortions occur
whenever any part of the system is not
perfectly linear (that is, the output is
not perfectly proportional to the input
signal for all frequencies). This non-
linearity causes the introduction into
the signal of frequencies that were not
present in the original sound. Spurious
harmonics are created (harmonic dis-
tortion) and the high frequencies in the
signal are modulated by the low-fre-
quency components (intermodulation
distortion). These types of distortion
can be kept extremely low in amplifiers
by the use of negative feedback; how-
ever, the non-linear distortion in the
loudspeaker is difficult to control and
is, in fact, even extremely difficult to
measure.

When the distortion increases great-
ly in a system that has been operating
satisfactorily, the most likely cause of
the trouble is a component failure or
imbalance in one of the amplifiers; this
may cause overloading of one of the
stages, shift the operating characteris-
tic of one of the tubes, or cause im-
proper feedback.

4. Flutter and wow. When the sys-
tem is set up to reproduce sound from
disc or tape recordings, the frequency
of the output sound is determined by
the relative speeds of the recording and
reproducing drive mechanisms. Very
good machines are generally used in
recording but there are often changes
in the speed of the reproducing turn-
tables. When a playback turntable does
not run at absolutely constant speed,
there is a flutter (rapid variation) or a
wow (slow variation) in the frequency
of the reproduced sound which is quite
annoying to the listener. Wow and flut-
ter (provided that they are not due to
a defective record or tape) generally
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Measuring phonograph stylus pressure.

develop or become severe in phono-
graphs and tape recorders after they
have been in the system for some time
and are usually due to eccentricity, flat
spots, slippery or uneven surfaces on
rubber wheels, belts, or pressure rollers.

5. Transient distortion. Since most
of the sounds of speech and music oc-
cur in bursts of short duration, the
sound reproducing system must be able
to respond properly to these transient
tones as well as it does to steady tones.
Very often two systems with virtually
identical steady-state characteristics
are found to sound quite different when
they reproduce speech or music. This
difference can generally be attributed
to differences in transient response.

A poor transient response generally
takes the form of undamped vibrations
caused by resonances or mechanical in-
ertia. In general, the system should
have a smooth over-all frequency-re-
sponse curve with a minimum number
of peaks and dips in the curve for good
reproduction of transients—a factor
that is especially critical in the pickup
cartridge and the loudspeaker. The
transient response of a system is in-
herent in its design and transient dis-
tortion is generally not a primary cause
of failure. A failure which affects the
transient response adversely almost al-
ways will show up as an increase in
some other form of distortion: when
this other distortion is corrected, the
transient distortion will also be cor-
rected.

6. Insufficient power output and in-
sufficient gain or sensitivity. Even when
a system is free from all the other
forms of distortion, if it does not have
sufficient amplification nor provide a
high enough sound level, it will not re-
produce the original sound accurately.
The system must be able to reproduce
in the listening room a loudness level,
without overloading, which the listener
can at least relate to the original sound;
it must also be able to reproduce both
the normal and the peak loudness
levels. In systems which have pre-
viously been operating satisfactorily,
but which have sudden:y or gradually
been decreasing in ga:n or output level,
the most likely cause of tne failure is a
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Much audio test gear is conventional.

tube, component deterioration, or fail-
ure in one of the amplifiers.

In a good high-fidelity system, the
distortions just discussed are kept to
low values by proper design of individ-
ual components and also by combining
the different units in the system prop-
erly. The latter would include giving
careful consideration to such factors as
signal levels and impedance levels. A
summary list of various perlformance
characteristics, including common dis-
tortions, appears n Table 1, along with
arbitrary limits.

In connection with the lLimits given,
it should be noted that there is con-
siderable difference of opinion as to
where the lines should actually be
drawn. This is partly related to the
fact that there are varying technigues
for taking the measurements involved,
with different me:hods giving different
readings. However, outright defective-
ness or serious misadjustment will gen-
erally produce such substantial changes
in these measurements that the table,
however arbitrary, can be useful if ap-
plied with caution to practical service
problems.

In gencral, transducers such as mi-
crophones, phoncgraph pickups, and
speakers or spealier systems, will fall
considerably short of the specifications
that may be more easily met hy ampli-
fiers, preamplifiers, and tuners. Price
range of the components involved and
manufacturers’ ratings afford some
guidance as to whether any unit should
he expected to deliver “good” or ‘‘ac-
ceptable’ reproduction, but necither of
these criteria should be regarded as an
absolute in all cases,

In this connection, many systems will
he encountered that never have at any
time met the requirements of true hi-fi
performance and cannot be made to do
so by simple repair or adjustment or
by any measures short ol redesign or
replacement. This will be especially
true ol some of the popular-priced
units. With many ol these, the tech-
nician is faced with a delicate prob-
lem. If he is not femiliar with the units
involved and their limitations, he must
often rely on the judgment of the user
to decide whether a particular system
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Set-up for over-all performance test.
falls short of acceptable limits under
normal conditions or whether some ac-
tual defect is responsible for a genuine
deterioration in performance. However,
there is a pitfall.

In the case of audio equipment, sub-
recognition of shortcomings
does not always become immecdiately
evident but develops as the user “lives

with” his system. Many times owners
who complain about distortion which
they say was not present before are
actually just becoming aware of some-
thing that was there {rom the begin-
ning. It may therefore help to know
how long the system has been in use.
If an audiophile has been happy with
his hi-fi setup, say. for a couple of years,
and suddenly hears a change about
which he is quite displeased and reason-
ably definite, the ehances are that some-
thing has really gone wrong. In any
event, the service technician must be
able to evaluate the owner as well as
the equipment. This is particularly
important when the question arises as
to whether correction of existing equip-
ment should be undertaken or instead
the replacement of certain units should
be recommended. The audiophile’s in-
creasing discrimination is a significant
factor.

Test Equipment

One thing that has made many tech-
nicians hesitate over embarking on hi-
fi service i1s the presumed high cost of
the full complement of required test
equipment. It is true that complete and
accurate determinations of system per-

(Continued on page 111)

PERFORMANCE TYPE OF SIGNAL
CHARACTERISTIC WITH WHICH
MEASURED

BEING MEASURED

Frequency response Steady sine wave

Noise level Zero input

Intermodulation
distortion
(amplifier alone)

Sum of high-frequency
and low-frequency
steady sine waves

Harmonic distortion
(amplifier alone)

Steady sine wave

Transient response

Square wave

Wow and flutter Steady sine wave

LIMITS
ACCEPTABLE
REPRODUCTION

GOOD
REPRODUCTION

20-20.000 cps (= 1 db) 40-14,000 cps (-1 db}

—80 db below
fuli output

—55 db kelow
full output

2% 5%

2% total harmonics 3-5% total harmonics

No Set Standards
0.2% 1%

Table 1. Impeortant characteristics of gudio equipment with suggested limits.

Table 2. Equipment used in audio service, Much of it is already in the shop.

ELECTRONIC TEST EQUIPMENT

OPTIONAL ELECTRONIC TEST EQUIPMENT

ACOUSTIC AND ELECTROMECHANICAL
TEST EQUIPMENT

ACCESSORY EQUIPMENT

* Minimum egquipment required

* Variable-frequency sine-wave and
square-wave oscillater
Budio-frequency vacuum-tube voltmeter
Oscilloscope

Intermodulation distortion analyzer

FM sweep generator

Voltohmmeter

Harmonic¢ distortion and noise meter
Wow and flutter meter
Audio sweep generator

Standard test records
Siroboscope disc
Test microphone

Headphones

Good high-idelity amplifier

Good FM tuner

High.quality three-speed transcription
turntable with transcription arm. plus
magnelic and piezoelectric cartridges
Full-range loudspeaker or loudspeaker
system in good enclosure
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By WILLIAM LEONARD

“Collective Security” for Service

A fresh viewpoint on problems, new stimulus, and

confidence are the fruits of association activity.

an association?"” In every tcwn
where a group of service dealers
have joined together to build an asso-
ciation, that is the No. 1 guestion they
have to answer when they solicit new
members. The reply is not an easy one.

The most commonplace and widely
used reason—that the benefits a dealer
will gain from association membership
will be in direct proportion to what he
contributes to it-—is too much of a gen-
eralization to register with a lot of shop
owners. It misses the mark because
the average dealer carved his business
out of nothing and did it without out-
side co-operation or help. He is a
rugged individualist because he had
to be.

In many ways, handling consumer
service is a lonely business. Service is
a product the public does not want to
buy. When it is needed it usually is
bought grudgingly. Customers fre-
quently pay service bills with the thinly
veiled attitude that they are handing
their money to a robber. That sort of
approach jars a technician's self-
respect.

It seemis that a good service dealer
must be an unusual combination of
introvert and extrovert. On the one
hand, he must be able to concentrate
his thoughts on the technical aspects
of his business. On the other, he must
be an affable fellow, with a ready smile
and a genial manner. He must be an
avid student in a technical field that is
rapidly expanding its boundaries of
knowledge, while pleasing a public that
is blissfully ignorant of the techrical
vagaries of the products it uses.

60

HwHAT HAVE I to gain by joining

Where does an association fit into
this service dealer’s life?

The electronic service business of
today is unlike any other type of in-
dependent business. It is a combination
of retail store and technical laboratory.
It must be able to sell time and knowl-
edge at a profit, for time and knowledge
are the main products it has to sell.

It functions in a constantly changing
field. While its bread-and-butter busi-
ness has been consumer television serv-
ice, new products and the broadening
public acceptance of old products keep
opening up new avenues of opportunity.

Television service, the bread-and-
bhutter part of the business for many
dealers, is under constant pressure
from several directions. Owner self-
servicing of sets is lapping up an in-
creasing percentage of the replacement
tube business. Competition in the sale
of new sets is leading set manufac-
turers to offer free service on their
brands. Gyp artists, who are able to
operate freely in towns that do not
have aggressive service associations,
continue to keep a cloud of set-owner
suspicion over the honesty and integ-
rity of all independent service shops.

The first benefit a service dealer
gains from association membership is
a better understanding of what is hap-
pening in his industry. Through his
contacts with other dealers in the asso-
ciation he will keep informed on devel-
opments that have an important, and
sometimes vital, bearing on his busi-
ness.

It is on record that, in many cities
where effective associations are oper-
ating. they have succeeded in driving
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out unscrupulous dealers who caused
the public to be suspicious of all in-
dependent service shops in their com-
munities. These campaigns to clean up
the service industry were successful
only because a majority of the honest,
ethical dealers thought enough of their
businesses to be willing to fight to pro-
tect them.

The second benefit a dealer gains is
a higher respect for the work he is
doing and the business he is in. As one
dealer so aptly put it, “I did not know
there were so many high-caliber men
in the service business until I joined
our local service association. Before 1
became a member, I was so wrapped
up in my business that I did not pay
any attention to my competitors. I
have been surprised at the number of
my problems I have found answers for
just by talking them over with fellow
members in the association.”

Another dealer, who encourages his
technicians to attend all of the tech-
nical and social gatherings of his asso-
ciation, said he has found that the
fellowship of these affairs boosts the
morale of his men. In commenting on
it he said, “A technician takes a terrific
pounding from customers day after
day. Every set owner presents a differ-
ent problem. Some of them are very
unreasonable and inake a man feel like
a heel when he presents the bill for
payment. But when the boys get to-
gether with other technicians and they
swap experiences, it adds to their
self-respect. They even find humor in
their experiences with the toughest
customers.”

(Continued on page 151)
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By BOB ELDRIDGE :

Key

in TV Sets |

Test
Points

e

signposts, there are several places

in every TV set that are gratifying-
ly useful as initial test points. Once the
fault has been observed, the function
of one or more specific sections of the
TV receiver falls under suspicion. The
methodical technician tends to look for
one or more corresponding key points
in the circuit to which he can go im-
mediately for information that will
start narrowing down possibilities
quickly.

The point he chooses depends on
what he sees and how he interprets
this information. Here is one plan of
action worked out on a “symptom”
basis.

ALTHOUGH not marked with large

No Picture, No Sound

When the raster is normal hut de-
void of any picture and the sound is
conspicuous by its absence as well, the
most convenient point to start the hunt
is at the grid of the video amplifier
tube (or, if there are two stages of

video, the grid of the first video
amplifier).
This is easily located in an un-

familiar chassis by the cluster of peak-
ing coils invariably found there and by
the low-wattage resistor (usually
about 3300 to 5600 ohms) used in the
video-detector load. Any of the four
spots indicated in the diagram of Fig. 1
is suitable for connection of a v.t.v.m.
or oscilloscope-—just clip on to swhich-
cver tag is most easily accessible.

With the set tuned to a working
channel and the antenna connected, a
negative voltage will appear at any of
these test points if the signal is being
passed through the if. strip and rec-
tified by the video detector.

The maost logical point to choose, if
ecasy to get at, is the output electrode
of the detector. The reason? If no sig-
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"Jumping-off” spots in the TV receiver tell you

which way to go for fast, systematic localization.

nal is found here, the meter can be
switched to “Ohms,” and onc continu-
ity eheck (with the set off, of coursey

EpiTor's NOTE: Are you a “system” man
on the service Lench or are you the “in-
spiration” type? Do wou have an ap-
proach to each job based on the symp-
toms or do you rely on random judgment
to lead you to quick revelation—when it
does? T'he author. obviously of methodi-
cal temperament, has worked out his own
technique for wusing certain *jumping-
off”’? spots based on the defect. ITis is not
the only such approach possible. How-
ever, if you are still fumdling for a fust,
workable meihod—or even if you have
found one—take advantaye of his experi-
ence and ability to try his “Key system.”

will prove out all the peaking coils
and the video-detector load resistor
simultaneously.

The voltage appearing at this point
will vary from set to set, depending
mainly on the nature of the a.g.c. sys-
tem. On a set with keyed or gated
a.g.c, the voltage is normally between
1.5 and 3 volts over a wide range of sig-
nal strengths. If a simpler system is
in use, several volts will appear on a
strong signal.

If you are checking with the oscillo-
scope, the sweep should be set at 7875
cps or 30 ¢ps and the vertical gain set
to give a readable waveform with
about 5 volts peak-to-peak signal. This
point is the earliest spot in the video
chain where a rectified signal is pres-
ent, so it is not necessary to use an r.f.
probe on the v.t.v.m. or oscilloscope.

Is the Oscillator OK?

If it is suspected that the local oscil-
lator in the tuner may not be working,
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the test point here is the grid of the
oscillator tube. It may be necessary
to use an adapter socket to make this
measurement, if the tuner is not con-
structed to give easy access to this
tube-socket terminal.

If an adapter is not available and
the base fitting for the tube shield
makes it impossible to get at tae pins
from above even with the tube eased
partly out of its socket. a short piece
of thin, insulated wire can be attached
to the oscillator grid pin bhefore re-
inserting the tube in its socket and the
other end of the wire used as a test
point. This is particularly useful where
it is felt that the adapter may it-
self be the cause of improper stage
operation.

Any conventional oscillator develops
negative voltage at the grid and ab-
sence of this potential, or cxistence
of positive potential, is proof that the
oscillator is not working. Do not con-
fuse the oscillator and mixer sections

Fig. 1. Test points in the load of the
video detector. See text for choice.

vIDED
e TEST PONTS

==
=

TO GRID
QF VIDEO
AMP

|

-
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of the converter during this procedure.
The Video Amplifier

Il the signal is present at the video-
amplifier grid but appears to have
bogged down right there, the key point
of the video-amplifier stage is the
cathode (assuming this electrode is
not grounded).

A measurement at this point, with
the v.t.v.m. set for positive voits, will
show whether or not the tube is pass-
ing current. If the contrast control,
shown in Fig. 2, is set to a known value
(a multiple of 10 ohms makes it easy
for mental arithmetic), a simple cal-
culation using Ohm’s Law will indicate
the amount of cathode current passing.
After a little practice, very little actual
calculation is necessary. It is easy to
memorize a couple of basic facts and
work from there by comparison. Re-
member that across 100 ohms, 10 volts
mean 100 milliamperes are flowing and
across 1000 ohms, 10 volts mear 10
milliamperes are flowing.

Sound Troubles

The sound section can be convenient-
ly split in half at the output of the
FM detector. In the circuit shown in
Fig. 3, the sound carrier produces a
d.c. bias across the 22,000-ohm resistor

which forms the ratio-detector load.
This point is easy to locate in an un-
familiar chassis because there is al-
ways a relatively large filter capacitor,
usually between 2 and 10 ufd., across
the load.

The presence of a few volts at this
point {use the markings on the capaci-
tor to establish the polarity), varying
as the fine tuning control is moved, is
a good indication that the sound if. is
passing a signal. The actual voltage
varies widely from one model to an-
other, being anything from 2 vc¢lts in
one set to maybe 40 volts in another.

There is no really well-established
key point in the audio amplifier, bhut
there is one fact which merits a lot of
emphasis. The operating grid bias of
the sound-output tube is the voltage
existing between cathode and grid.
This may seem rather self-evident, but
many technicians, influenced by radio
technique, sometimes overlook the fact
that, in TV circuits, neither the grid
nor the cathode is necessarily at
ground potential. Certainly the key to
the correct operation of the audio-out-
put tube shown in Fig. 4 is the voltage
on the grid, but this voltage only
means something when compared with
the voltage on the cathode.

The obvious way to measure bias

o

VWY

Fig. 2. Cathode voliage of the video
amplifier reports on stage operation.
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200K
125v.} M| 130V,
390K 2 470K
B+ TO 140V,
— 250V, B+ LINE
Fig. 4. Grid-cathode bias reflects

operation of the audic-output stage,

Fig. 6. In the case of a Synchroguide
circuit. voltage should first be checked
at the grid of the ad.c. triode section.

| e

RATIO
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RATIO DET. DET. POINT
TRANS,
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Fig. 3. The ratio-detector output load

divides the audio circuits in hali.
Y
;t |:5o
SYNC SEP.

270K 2
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Fig. 5. Negative voltage should be at
point A of the composite sync system.

Fig. 7. Both grids of a horizenial
multivibrator yield useful information.
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would be to connect the meter between
cathode and grid, but this means con-
necting the negative lead of the meter,
usually terminated with an uninsu-
lated crocodile clip, to a point of “B+"
potential. Since this can result in pain
or bright sparks, it is often easier to
measure both grid and cathode sepa-
rately against ground and then to sub-
tract one reading from the other. Make
sure that the higher positive reading
is that of the cathode.

Due to the fact that the “cathode re-
sistor” of the stacked-“B+" output
tube includes the whole if. strip and
usually a few more stages as well, the
voltage registered at the cathode does
not reliably indicate the amount of cur-
rent flowing. The easiest way to meas-
ure cathode current is to insert a
10-ohm resistor in series with the
cathode and to measure the drop
across it. Any low value will serve but,
as mentioned before, 10 ohms make it
easy to calculate mentally.

Plate current alone can be easily
checked by measuring the drop across
the plate decoupling resistor, if one is
present between “B+” and the primary
of the output transformer.

Sync Troubles

The first test point in the sync sec-
tion is the grid of the first tube in the
sync chain, usually labeled “sync sepa-
rator.” Checking at this point (4 in
Fig. 5) with a v.t.vm. should show
negative voltage when signal is being
received. The actual voltage varies
over a wide range, depending on the
setting of the contrast control, but we
can say that we should expect at least
—10 volts under signal conditions.

This is chosen as the key test point
because the v.t.v.m. is of use here. If
the scope is already in use, it is sensible
to go straight to the plate of the tube
and look for 15,750-cps “pips.” If no
pips or pulses are present, then the
grid input can be examined. Normally
a complete video-information envelope
should be present at the grid, some-
what lower in amplitude than that at
the video-amplifier plate but of rough-
ly the same shape.

The clipping action of the sync
separator is accomplished by the pro-
duction of self-bias at the grid. As
contrast is increased, the waveform ap-
plied to the sync separator grid should
inerease in amplitude and, to counter-
act this, the self-bias should also rise,
keeping down conduction of the tube
so that it still conducts only on the
tips of the sync pulses. At no time
should anything appear at the plate ex-
cept pips.

If vertical lock is perfectly normal,
the sync separator and phase inverter
are probably working fine and the key
test point is the input grid of the hori-
zontal oscillator (or the control section
in the case of Synchroguide circuit—
see Fig. 6).

Again we can look for bias with the
v.t.v.m. and this time the d.c. may be
positive or negative. The important
thing is—does the voltage vary
smoothly as the horizontal-hold control
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is wvaried? Voltage should go more
positive when the hold control is
turned in one direction and more nega-
tive when it is turned in the other
direction. This voltage variation is pro-
duced by the a.f.c. system to compen-
sate for the change in frequency re-
sulting from alteration of the hold
control.

The Horizontal Oscillator

If the horizontal oscillator is sus-
pected of being out of action, the key
test point is the grid of the oscillator
tube (pin 4 in Fig. 7), or if a Synchro-
guide circuit is used, the grid of the
blocking-oscillator section. As noted
earlier, an oscillator develops negative
voltage on the grid as grid current
{lows.

However, the technician must be
careful in drawing conclusions from
the presence of negative voltage here.
Grid current does indicate that the os-
cillator is working, but it need not
necessarily be on 15.750 cps. Also, as
shown in Fig. 6, the bottom end of the
grid-leak resistor (R) might be con-
nected to a point of negative po-
tential. In such cases, the voltages
at each end of the grid-leak resistor
should be compared.

Horizontal-Output Stage

Opinions differ among experienced
technicians on which is the key test
point in the horizontal-output stage—
so let's settle for both and accord them
equal merit. The control grid should
show negative voltage due to grid cur-
rent produced by drive from the hori-
zontal oscillator. This varies a great
deal from set to set, but 20 to 235 volts
is the average. See Fig. 8.

Provided there is a cathode resistor,
the positive voltage on the cathode will
indicate how much current is passing
through the tube. If there is no drive
or if the plate-load impedance is upset
by a fault beyond the tube, plate cur-
rent will be excessive.

Vertical Deflection

The key point in the vertical oscilla-
tor is, again, the grid. Negative d.c.
voltage is what we look for, of course.
However, the grid is not as reliable a
test point when it comes to the verti-
cal-output tube. There is usually nega-
tive potential here but, with certain
vertical-linearity and vertical-hold set-
tings. there may be zero volts.

Often under signal conditions, a
flickering of voltage will be observed
on the output-tube grid. This would
seem to indicate a leaking coupling
capacitor, but a new, perfect replace-
ment will leave the condition uncor-
rected. Don't let this phenomenon
throw you.

A.G.C. Circuits

The point which offers the best indi-
cation of whether or not a keyed or
gated a.g.c. section is doing its job is
that shown as 4 in Fig. 9. The same
d.c. exists at the plate of the a.g.c. tube
but there is also a high-amplitude
pulse here, derived from the horizontal-
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output stage, which may not improve
the operation of the v.t.v.m.!

Most circuits have a voltage-divider
network (in Fig. 9, the 330,000-ohm
and 33,000-ohm resistors), which es-
tablishes the i.f. bias voltage at a cer-
tain proportion of the negative voltage
developed at point 4. Thus, at the key
test point, there is something like 30
volts on a medium signal rising to
maybe 30 on a strong one.

Although a measurement at this
point will show whether or not the
a.g.c. circuit is functioning, it cannot
indicate whether the correct amount
of a.g.c. voltage is being produced to
compensate for the particular signal
level being received. Fortunately, an-
other test point is perfect for this pur-
pose. This is the video-detector load
resistor, referred to previously under
the section “No Picture, No Sound.”

The purpose of a.g.c. is to maintain a
relatively constant level of output
from the i.f. strip for a varying level
of r.f. input to the tuner. Therefore, if
the a.g.c. department is doing its job
properly, the voltage across the video-
detector load resistor should remain
approximately constant when the
channel selector is switched to signals
of varying field strength. If only one
channel is available, the same test can
be made by alternately tightening and
loosening the antenna coupling to pro-
duce the same effect as strong and
weak signals, respectively.

If the test is made with the oscillo-
scope, noting the amplitude of the sync
pulses will provide a good check on
a.g.c. action. If you are using the
v.t.v.m. to measure the d.c. bias across
the detector load resistor, remember
that this d.c. voltage is dependent on
the character of the picture informa-
tion as well as the sync-pulse ampli-
tude. The meter reading is an indica-
tion of the average black level of the
signal. Thus, for a given strength of
carrier, more black in the picture pro-
duces a higher d.c. voltage across the
load resistor.

A test pattern, for example, has a
very low average black level. An ex-
amination of one such will show that
only about one-twentieth of the total
area of the picture is black or dark
gray. The d.c. voltage produced across
the load resistor by a test pattern is
therefore much lower than that pro-
duced by the average transmitted pro-
gram material on the same channel
This factor should be taken into ac-
count in making checks.

Syne-A.G.C. Interaction

The a.g.c. test point and procedure
will solve many a perplexing sync
gating problem in sets which utilize
circuitry essentially similar to that
shown in Fig. 10. The sync gating con-
trol, once set on the strongest station
for stable sync, should hold good on
weaker stations without having to be
reset.

When it is found that different set-
tings of the sync gating control are
necessary to stabilize different signals,
the technician usually starts to dig
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Fig. 8. In the horizontal-output stage.
two check-points have earned equal merit.

Fig. 9. In keyed-a.g.c. «circuils,
point A is convenient for checking. as
it is isolated from the keying pulse.
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Fig. 10. Puzzling faults with sync-
gating circuits are often a.g.c.-caused.

into the sync stage for a faulty com-
ponent—but the trouble is usually in
the a.g.c.! The basic test for a.g.c. effec-
tiveness—measurement of the signal
across the video-detector load resistor
when changing from channel to chan-
nel—will prove it. Correct operation of
the sync gating stage depends on the
presence of a reasonably constant sig-
nal amplitude at the grid—and the
reason for existence of the a.g.c. sec-
tion is to accomplish exactly that. This
same inter-relationship applies to cer-
tain types of noise-cancellation circuits.

Note on Cascode Tuners

In tuners where the cascode stage is
fed from the 250-volt line through a
decoupling resistor (usually about 1000
ohms), a guide to the operation of the
stage can be gained by a measurement
of the voltage drop across this resistor.
However, don't rely too heavily on the
figures given in the tube manual when
figuring how much current flow to ex-
pect under normal conditions. In the
struggle to reduce snow level, cascode

(Continued on page 96)
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was aflame with “Living Color.”” The

morning was a perfect setting for
the fall beauty. Barney stood for a mo-
ment before entering the shop looking
at the morning-glory blue of the sky
overhead, breathing deeply of the cool
clean air rising from the dew-wet grass,
and noting appreciatively the way the
sun splashed its warm light on the red,
green, purple, and russet leaves of the
trees across the street. He heaved a
little sigh and turned and entered the
shop.

“Hey, boss.” he greeted Mac, his em-
ployer, “Nature really has the color
control turned full on today.”

“Yep," Mac said as he flipped a little
a.c.-d.c. chassis over on its back; *“and
did you notice that she always has the
hue control set just right?”

“That's more than I can say for a
lot of our customers,” Barney remarked
as he took his shop coat from the closet.
*“Most of them can't even tune a little
radio like the one you're working on.”

“Why do you say that?" Mac asked
with a quizzical look.

“'Cause it's true. You know what a
sloppy job of tuning ordinary black-
and-white TV sets most people do.”

“No I don't,” Mac demurred. “Peotgle
usually have a little trouble right at
the beginning, but it’s been my ex-
perience that most of them learn to do
a pretty creditable job of adjusting the
set, especially if the person who instails
it does his job and gives them adequate
instructions. They usually do not have
the foggiest notion of what turning
each knob actually does and quite
often they cannot tell someone else
how to adjust the receiver, but still
and all most people manage to adjust
their own sets so as to produce a good
picture. They just keep twisting the
knobs and watching the picture and
listening to the sound until they
stumble on a procedure that gets re-
sults. Eventually they act almost in-
stinetively to correct any picture fault
that shows up.”

‘‘One man’s opinion!’’ Barney
grunted.

&4

IT WAS October and the landscape
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By JOHN T. FRYE
CUSTOMER CUES

“It's more than that,” Mac insisted.
“Recently a group at Iowa State Col-
lege made a study for the FCC of just
how well the average TV viewer ad-
justed his receiver and they were sur-
prised to learn he does a darned good
job of it. They found out he was just
as capable of distinguishing between a
good and bad picture as were the en-
gineers—something few technicians will
ever helieve—and the great majority
of viewers could set the controls to get
the best possible picture.”

“Maybe so,” Barney admitted grudg-
ingly; “but they certainly talk a lot of
gibberish. They call a ghost a ‘shadow,’
confuse the contrast and brightness
controls, and talk about the picture as
being ‘soft,” 'hard,” ‘smooth,’ ‘grainy,’
and goodness knows what all else.”

“No law says they have to use our
technical vocabulary. Keep that in
mind. Instead of laughing at their
terms, try hard to understand exactly
what they mean. And along the same
line, when you're making a house call,
always try to maneuver the set owner
into turning his receiver on and ad-
justing it if you can.”

uwhy?n

“For several reasons. For one thing,
that relieves you of the necessity for
hunting out the right controls. We
know there's no reason in the world
why a technician should have in mind
the exact location of every control on
hundreds of different models of TV re-
ceivers, but the customer can’t grasp
this. When he sees you fumbling around
for the knob that turns the set on, he
jumps to the conclusion you don’t know
much about his particular set.”

“I'll buy that.”

“Also, if he IS misadjusting his re-
ceiver, you have a chance to catch him
at it. Of course you never tell him he
has been doing something wrong, espe-
cially if his wife’s in the room. You
simply do it right and make sure that
he sees how you do it. I am ‘agin’ the
tendency of many technicians to regard
their customers as being one cut above
complete idiots. I know this makes for
a lot of very funny smart aleck talk
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among technicians—telling what stupid
boo-boo’s their customers pull-—but it
is a dangerous pitfall for a technician,
He wants the respect of his customers,
but it's pretty hard to get respect un-
less you give it. And it's a cheap feeling
of superiority you get from anointing
yourself with the ego-salve of narrow
technical knowledge. Insist on doing
that and you are laying yourself wide
open to being considered a moron by
the doctor, lawyer, chemist, jeweler,
automobile mechanie, and hundreds of
other trades and professions.”

“Don’t worry about me,” Barney said.
“Now and then I get a little impatient
because a customer has some wacky
electronic idea or seems a little slow
about grasping what I'm trying to tell
him; but I don’t pop off about what I
think. Not to change the subject, how
are you making out with that little
receiver. I put in an hour on it last
evening without finding out what was
producing that funny squelch effect.”

Before answering, Mac tuned the
little receiver across the band. There
was absolute silence between stations
with no trace of normal hiss; but when
strong stations were tuned in, the re-
ception seemed normal.

“What all did you try?"” Mac asked
his assistant.

“Well, a gassy tube will often cause
that; so I changed the mixer, i.f. tube,
and the combination detector-a.v.c-
first-audio tube. No dice. Then I de-
cided maybe the audio coupling capaci-
tor was open until a strong signal
temporarily bridged the break, but
paralleling it with a good capacitor
made no difference. Next I checked the
a.v.c. resistors to see if any were open
or had seriously changed value. All
were OK. By then it was time to knock
off.”

“And if I know you, you dropped the
solder gun at the first stroke of the
clock,” Mac growled. “Let’s get out the
signal tracer.”

The signal was easily traced through
the mixer, the i.f. amplifier, and right
up to the secondary of the second i.f.
transformer; but there it disappeared.
That is, it disappeared until a strong
signal was tuned in. When a weak sig-
nal was being received, the signal was
present across the transformer pri-
mary, but it could not be picked up
across the secondary.

Mac laid aside the signal tracer probe
and flipped on the v.t.v.m. Carefully
he checked the voltages at the pins of
the 12AT6. When the probe was
touched to the diode detector plate, a
small positive voltage was noticed. Mac
tried another tube without changing
the condition. Then he picked up the
diagonal cutters and cut the lead going
from the i.f. transformer secondary to
the diode plate. The voltage appearing
on the cut transformer lead became
still more positive. Quickly and deftly
Mac cut loose the leads of the small
slug-tuned transformer and lifted it
out of the chassis. He switched to the
ohmmeter and measured the resistance
appearing between the two windings.

(Continued on page 124)
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Stereo records and stereo tapes are

—like June—“"busting out all over”
along with a complete array of phono
cartridges, tape heads, and assorted
electronic gear to go along for the
ride. But we must not overlook the
fact that a good many of our broad-
cast stations are converting to sterco
too; some of them have already done
so. This means that not only will we
be able to play our own sterco but we
can pick up some of the increasing
number of sterco broadcasts, hoth live
and recorded, that are being trans-
mitted daily. As interest in stereo
mushrooms, there is no doubt that
sterco broadcasts will increase.

AM-FM and FM-FM Stereo

Up until now the most common
methods of broadcasting stereo pro-
grams were by means of an AM and
an FM station or by means of two FM
stations. With the AM-FM method,
one channel is picked up on an AM
tuner or receiver while the second
channel is picked up on its FM
counterpart. There are several AM-
FM tuners available having two scp-
arate outputs, one AM and the other
FM, for receiving this type of program.
Usually the two stations are affiliated
with the same broadcasting company
or some co-operative arrangement
is made between two separately owned
stations. This method has produced
some good results. However, critics
of the method argue that the system
is wasteful of spectrum space since
two complete stations are required.
Also, reception of the AM channel may
lecave something 1o be desired. The
signal-to-noise ratio and frequency re-
sponseé on AM is usually poorer than
on FFM and the coverage of the two
signals may not be the same. As a re-

THE stereo fever is all around us.

sult, the two channels will not be
identical and the stereo effect vill
suffer.

With the FM-FM method, two sepa-
rately owned stations usually co-oper-
ate so that one of the FM stations is
broadcasting one of the stereo chan-
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proadcasting

NOW AND IN THE FUTURE

By MILTON S. SNITZER
Technical Editor

Stereo is available on-the-air too. Here are some
of the methods now in use and proposed for the future.

nels while the other FM station is
transmitting the other channel. With
this arrangement, two separate FM
tuners would be required to receive
the sterco program. The FM trans-
mitters should be reasonably close to
each other and of about the same
power so that both channels are re-
ceived equally well. Of course, two
complete FM channels are required.

AM Single-Sideband

Several AM stations have recently
experimented with a type of compati-
ble single-sideband transmission that
can be picked up on an ordinary broad-
cast set. (See “SSB Broadcasts Prom-
ise Hi-Fi” in our August, 1957 issue.)
In this system only one of the two
sidebands normally found in AM trans-
mission is used. Although the system
was not designed with stereo in mind,
it would be possible to use one of the
sidebands for one of the stereo chan-
nels, while the other sideband could
be used for the other stereo channel
With this method, which is strictly
AM, special circuits would be needed
at the receiver to separate the two
sidebands.

FM-Multiplex

When stereo broadcasts of the fu-
ture are discussed, the FM-Multiplex
method is invariably brought up. As
a matter of fact, many FM tuners al-

Fig. 1. Block diagram showing the use
of a muliiplex adapter with FM tuner.
Two channels. obtained from a single
FM station, are fed to a stereo preamp.

MULT.
FM TUNER

REGULAR QUTPUT

MULTIPLEX
ADAPTER

-
TO HI-Fi
PREAMP

DE-EMPHASIS
NETWORK
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ready have a built-in “Multiplex out-
put” jack for this possible use. With
this method one of the stereo chan-
nels is transmitted by the FM station
over its main channel. The other
stereo channel is stepped up in fre-
quency at the transmitter and the re-
sulting supersonic signal is used to
nmodulate the same FM carrier. This
supersonic signal is said to be a sub-
channel that has been multiplexed
onto the carrier. If the transmitting
equipment permits it, it would even be
possible to have a second sub-channel
multiplexed onto the same carrier.

At the receiver, the regular output
from the main channel is obtained
from the de-emphasis network. This
reduces the high-frequency response to
such an extent that none of the higher
frequency sub-channels appears in this
“regular output” channel. See Fig. 1.
That part of the signal that is tapped
off before de-emphasis (hence with
all the higher sub-channel freguencies
still present) is then applied to a spe-
cial multiplex adapter. This unit,
which could readily be made to sell for
about 40 to 60 dollars. steps down the
frequency of the multiplexed sub-
channel to the audible range. After
proper frequency selection, detection,
and amplification, the output of the
second channel is available.

At present the FCC has issued ex-
perimental-only licenses for this type
of operation. But far more use is
being made of FM-Multiplex for back-
ground music and storecasting than for
stereo. As a matter of fact, there are
over 51 FM stations now offering this
latter service, compared to only 8 that
have tried out the stereo broadcasts.

Although there are no official techni-
cal standards, most stations operate as
follosvs. The first sub-channel uses a
center [requency of 67 ke. with a devi-
ation of = 8 ke., thus using the space

(Continued on page 132)

65


www.americanradiohistory.com
www.americanradiohistory.com

N 1931 a British patent (#394,325)
i\by A. D. Blumlein described a sterec

disc having but a single groove sim-
1llar to the 45-45 disc now being pro-
duced in this country. Mr. Blumlein,
in his patent application, also dis-
cussed at Iength many of the problems
associated with stereophonic record-
ings.

He discussed other possible sterco
disc recording methods, such as the
vertical-lateral system, but dismissed
them as impractical. In 1936, Rafuse
and Keller of Bell Telephone Labora-
tories patented a vertical-lateral cut-
ter described in U. S. Patent #2,114,-
471. This cutter could also cut 45-45
stereo discs.

In 1952 Mr. Emory Cook produced
stereo discs with two separate grooves
which required two independent pick-
ups for playback and, of course, two
independent cutters for recording.

Recently there has been a flurry of
technical activity in both the USA and
abroad to produce a stereo disc capa-
ble of high-fidelity sound. At the New
York High Fidelity Show in October

of 1957, two systems were demon-
strated: the 45-45 and the vertical-
lateral. Both of these systems were

well received and a number of indus-
try comimittees held meetings to de-
cide which system to adopt. After a
series of meetings a decision was
reached by the RIAA (Record Indus-
try Association of America) to adopt
the 45-45 system as standard.

A recent arrival on the scene, the
MSD, or “Minter Stereo Disc,” was
announced to the industry committees
in November and December, 1957 and
demonstrated to them in January,
1958. A still later stereo disc varia-
tion was announced by Dr. Peter Gold-
mark of Columbia in March, 1938. Dr.
Goldmark’s system is really a modifi-
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cation of the existing 45-45 system and
will be discussed later.

To classify these various systems,
Table 1 has been prepared. In the
second column of this chart the differ-
ent groove motions are sketched, while
the other columns list some of the im-
portant characteristics.

45-45 System

The two stereo channels, right and
left, are recorded on a 45-45 disc at
45 degrees to the surface of the record.
Since these two movements occur at
90 degrees to one another, the cross-
talk between channels is theoretically
zero. If this 45-45 record is played
with a stereo pickup designed with two
responsive elements suitably oriented,
the cross-talk ratio or separation is
better than 20 db (ten to one) over
most of the frequency range. If this
special pickup has its dual ouiputs
parallel-connected electrically, a mon-
aural (lateral) record can be played
with good results—in this sense the
pickup is compatible with existing lat-
eral recordings. If the leads are not
connected in parallel electrically but
are left connected to each individual
amplifier and speaker system, some
distortion will result due to the “pinch
effect’” inherent in lateral monaural
recordings. This pinch effect results
in vertical movement of the stylus
which is normally not reproduced by
a lateral pickup.

If the 45-45 disc is played with a
standard lateral pickup, the record
may be damaged unless the pickup has
adequate vertical compliance (freedom
from vertical movement). In this sense
the 45-45 disc is not fully compatible
with existing monaural pickups.

Originally a standard one mil tip
radius was used for playing the 45-45
records; however practical experience
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has led to use of 0.7 mil tip radius.
A recent survey of the industry shows
a further decrease in tip radius as be-
ing desirable—perhaps to 0.5 mil. For-
tunately tip radius size can be changed
within these limits, since most master
records are made with a 0.2 mil tip
radius on the cutting stylus. Use of a
smaller tip radius implies the reduc-
tion of stylus force, if record wear is
to be avoided.

The playing time without automatic
margin (spacing) control is less than
a conventional LP because of the in-
creased space occupied by the 45-45
groove. Fortunately the proper com-
bination of automatic margin and
automatic depth control makes it pos-
sible to increase the playing time up
to about the same as a standard LP.
The maximum playing time will re-
main shorter than a monaural LP de-
signed for the same playback tip ra-
dius and utilizing the same efficiency
of automatic margin and depth con-
trol.

Since a 45-45 pickup responds to
both vertical and lateral vibration,
vertical rumble in the turntable will
produce undesirable disturbances un-
less means are taken to reduce it. Two
approaches have been made by the in-
dustry in this direction: first, improve-
ment of the turntable design to reduce
rumble at its source and second. the
reduction of sensitivity in the pickup
cartridge to low-frequency (where
rumble occurs) vertical motion. For-
tunately, these two approaches have
helped reduce vertical rumble to an
acceptable level.

Vertical-Lateral

In the vertical-lateral system the
two stereo channels are recorded si-
multaneously in a single groove by
modulating the groove laterally in re-
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The aufhor recelved his B.S. degree In electrical engineering in 1934
from M.I.T. Iz 1935 he was employed by Boonton Radlo Corp. in
the development of i.t. transformers and, in 1936, he wai active
in developlng aircraft radio recelvers at Radio Frequency Labora-
tories in Boonton, New Jersey. Mr, Minter organized Measarements
Corp. In 15939, which company specialited in feid-intensity meas-
uring equipmen? and standard signal generators. He was vice-presl-
deni of Measurements Corp. until 1953, when he resigned tc devote
his full time to Compoaents Corp., of which he has been president
since 1946. Mr, Minter is active in a good many professional so-
cieties and has served as presiden? of both the Radio Club of Amu-
Ica and the Audio Engineering Sociefy., He has served on numerous
Standards Committees and holds several patents in the audio field.
Recently he hay been active in the disc-recording field, having de-
veloped the "Hydrofeed'' lathe and MSD slereoa disc recording syatem,

A comprehensive summary and comparison of the

various systems used to record stereo on discs.

INRecording Methods

By JERRY B. MINTER

sponse to, say, the right channel and
the groove vertically in response to
the left channeh. This system was
proposed as a standard by London
Records in close cooperation with Tele-
funken and British Deccae. It is called
“Teledeec,” a coined word derived from
these two latfer company names. Quite
possibly this system may be used to
some extent in KEurope.

Since the motion of the groove oc-
curs in two directions at the same
time, the technique has many features
in common with the 45-45 system. For
example, a 45-45 pickup can be modi-
fied by clectrical circuitry to play a
vertical-lateral record stereophonical-
ly. Likewise a wvertical-lateral pickup
can be also mwodified electrically 1o
play a 45-45 disc.

Unfortunately the vertical-lateral
system is not ccmpatible with a mon-
aural record, since only one channel
would be reproduced when it is played
with a lateral pickup.

The playing time ol a vertical-lat-
eral disc will be shorter than a mon-
aural LP for much the same reason
as given in conr.ection with the 45-45
disc. Undoubtedly some of this play-
ing time can be recovered by proper
application of automatic margin and
depth control as in the 45-45 system.

As for verticel rumble—this verti-
cal-lateral system has it in just one
channel—but this is probably worse,
since reduction of low-frequency re-
sponse of either channel cannot be em-
ployed as a means of reducing rumble
in a truly hi-fi system. Therefore all
of the improvement will have to orig-
inate in the turntable.

Undoubtedly the combination of {he
various shoricomings just listed re-
sulted in elimination ol the vertical-
lateral system as a contender for
acceptance in this country. Neverthe-
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President, Components Corp.

less demonsfrations of the wertical-
lateral system were very favorably
received last October and further Eu-
ropean developmcents will be watched
with intercst.

Cook

Two scparate grooves. one for the
right and one for the left, are spaced
about 1% inches apart on the Cook
sterco record. Two separate pickups
arc used on a special double arm for
playing these records. Of course, two
standard LP pickups could be used
and thesc are generally available at
lower cost than the special 45-45
stereo cartridges.

Unfortunaltely less than half of the
playing time can be had on a Cook
record as compared to a standard mon-
aural LP. This is a serious limitation
—perhaps a smaller stylus and finer
grooves would help here—but still on
an equal basis the Cook stereo disc
is one-half as eflicient in utilization

of the record surface that is employed.

Vertical rumble is no special prob-
lem with the Cook disc—but there are
some new problems not common to
any other system: The spacing be-
tween groove pairs is not maintained
accuratcly in production of the press-
ings. This variation results in groove
jumping of one of the pickups so that
the two channels are no longer “in
sync”—a truly disturbing cxperience.
Then, too, it is difficult to start them
off “in sync.” The physical problem
of trying to start two different pick-
ups exactly the correct numboer of lines
apart was never solved in most of the
commercial arms offered for sale.
Cook stereo discs are no longer being
made in this country.

MSD

The “dlinter Stereo Disc” was de-
scribed in the April, 1958 issue of this
magazine (“All-Lateral Stereo Disc

(Continued on puge 112)

Table 1. Characteristics of the stereo disc recording systems discussed in text.

SECTION
OF GROOVE

COMPATIBILITY
NAME

(with monaurcl) PICKUP (compared to LP’s) l SUSCEPTIBILITY

PLAYING TIME |VERTICAL RUMBLE

|
45-45 | _ A\ y Yes*

1
Vertical- U No

Lateral o
| -

Cook

LY/ v/ Yes |
MSD J‘ Yes

Special | Sherter Yes*
|
Special | Shorter Yes
Standard | Less than halt ~ No
: Standard” Same* No

*With qualifica’ions, see text
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COVERED IN GLOSSARY

FORMS OF AUDIO REPRODUCTION
1. Menaural
2. Monophonic
3. Binaural
4., Stereophonic
5. Pseudo.Stereo
6. Coded Stereo
SOUND CHANNELS
7. Channel
8. Phantom Channel
STEREQ OVER THE AIR
9. Stereocasting
10. Simulcasting
11. Multicasting
12. Multiplexing
STEREC ON PHONO DISCS
13. Dual-Groove Record
14. Single-Groove Record
15. Carrier-Frequency Stereo Disc
16. CBS Btereo Disc :
17. Minter Stereo Disc
18. Vertical-Lateral Stereo Disc
(Sugden: London)
19. Westrex Stereo Disc
(45-45: Vector)
STEREO ON TAPE
20. In.Line Head
21. Stacked Head
22. Staggered Heads
FEATURES OF STEREO AMPLIFIERS
23. Balance Control
24. Focus Control
25. Master*Gain Contrrdl
26. Tracking
27. Phase Reversal Switch
28. Speaker Reversal Switch
STEREO MICROPHONE TECHNIQUES
29. Left-Right Recording (Classical)
30. Listening .Angle Principle
31. Longitudinal Recording
32. Mid-Side Recording (M.S)
33. Stereosonic Recording
DIFFERENCE FREQUENCY PRINCIPLE
34. Difference Frequency
35. Sum Frequency
STEREO PROBLEMS
36. Hole-in-the-Center Efect
37. Dummy Speaker
38. Matching
39. Cross-Talk

HE advent of stereo has added new

terms to the audio vocabulary and

given special meaning or emphasis
to old terms. The following glossary
seeks to explain most of the stereo
terms that, at the time of writing, ap-
pear of significance to the audiophile.
Common usage rather than semantics
underlies {hese definitions. Unless
otherwise stated, it should be under-
stood that reference is to two-channel
stereo, the only kind generally avail-
able to the public at the present time.
Termis are not defined generally but
only insofar as they apply to stereo
usage.

Since an alphabetical arrangement
of stereo terms would make for helter-
skelter reading, thev have been ar-
ranged according to topic instead. In
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Stereo Glossary

By HERMAN BURSTEIN

To understand stereo you must know the language.

Here are the most important terms and their meanings.

order that the reader may quickly lo-
cate a term in which he is interested,
a "Topical Listing” is included, left.
Any term in the listing can be located
in the glossary by number.

Forms of Audio Reproduction

1. Monaural: Audio information on
one sound channel. Usually, although
not necessarily, associated with one
speaker system.

2. Monophonic: Same as monaural.
Term coined as the counterpart of
stereophonic.

3. Binavral: Audio information on
two sound channels, intended for re-
production by earphones, one for each
channel. Usually recorded by two
microphones about six inches apart,
with an intervening partition, therebw
simulating the manner in which the
human ears intercept sound.

4. Stereophonic: Audio information
on two (or more) sound channels, in-
tended for reproduction by an equiva-
lent number of spcaker svstems. Re-
corded by various techniques. Stereo-
phonie recording is still in a highly
experimental stage and therefore it
is not vet possible to identify stereo-
phonic reproduction with particular
types or placement of microphones.

5. Pseudo-Stereo: Devices and tech-
nigues for obtaining from a single
channel source some of the qualities
associated with stereo. Simplest meth-
od is to feed the single-channel source
to two speaker systems spaced several
feet (or more) apart. One method.
commercially known as “Xophonic”
(made by Radio Craftsmen), acousti-
cally delays all the frequencies by
about 1/20th second by passing them
through a long tube then feeding them
to a second speaker. Other devices
operate electronically, achieving a time
delay which varies with frequency:
this tends to have the effect of spatial-
ly distributing the various orchestral
instruments. Also see Coded Stereo,
Item 6.

6. Coded Stereo: Known in one form
as ‘“Perspecta Sound,” employed in
theaters. Consists of single channel
audio accompanied by a sub-sonic code
signal that controls the volume of
sound fed to speakers at the left, cen-
ter, and right. Thus if drums are to
appear on the left, the coded sub-sonic
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signal causes the system to supply
relatively more power to the speaker
on the left when the drums are
playing. (See “A New Approach to
Hi-Fi Stereophonics” in the August,
1956 issue and “Coded Stereo for Hi-Fi"
in the June, 1957 issue.)

Sound Channels

7. Channel: A signal pathway f{or
conveying audio information during
recording, transmission, or reproduc-
tion; also refers to the audio informa-
tion so conveyed. Where more than
one channel is employed, they differ
from each other in at least one, but
not necessarily ail, of the following
respects: frequency content, relative
amplitude of various frequencies.
phase. arrival time, reverberation.
Tyvpical stereo employs two channels.
one intended for a speaker at the lelt
front of the listener and the other for
a spcaker at the right front. By op-
erating both channels at once, the
total sound is conveyed to the listener.
including a sense of direction. The
left channel and speaker are identified
by the number 1 or letter A. The right
channel and speaker are identified as 2
or B. In recording, a third sound chan-
nel is often employed, designed to pick
up the sound in the center. However.
for conventional stereo, which employs
only two channels in the final program
source (radio, dise¢, or tape), the signal
of the center channel is mixed with
the program material of both the left
and right channels.

8. Phantom Channel: Somc stereo re-
producing systems employ a speaker
in the center as well as at the left and
right, although the program source
contains only two channels. The sig-
nals in the left and right channels are
electrically combined to form» a phan-
tom channel, which is fed to the
center speaker.

Stereo Over the Air

9. Stereocasting: Broadcasting two
sound channels for stereo reproduc-
tion. There are now three techniques,
listed according to present extent of
usage: simulcasting, multicasting, and
multiplexing. These are described in
Items 10, 11, and 12.

10. Simulcasting: Broadcasting a
stereo program by means of an AM
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and FM station {(usually jointly
owned). Requires an AM and an FM
tuner.

11. Multicasting: Broadcasting a
stereo program by means of two FM
stations. Requires two FM tuners.

12. Multiplexing: Broadcasting a
stereo program by means of a single
FM station. One sound channel is
broadcast in the conventional manner.
The other channel frequency modu-
lates a subcarrier of either 67 ke. or
42 ke. The conventional FM tuner de-
tects the first channel and the sub-
carrier. A multiplex adapter, which in
the future may possibly be incor-
porated on the same chassis as a con-
ventional FM tuner, extracts the
second channel firom the subcarrier.

Stereo on Phono Discs

13. Dual-Groove Record: Employs an
outer set of grooves for one channel
and an inner set for the other channel.
Requires two cartridges side-by-side
for playback. Cartridge alignment
must be precise so that the stylus of
each will enter the proper groove. This
method is no longer in commercial
use.

14. Single-Groove Record: Employs a
single set of grooves for stereo ma-
terial and requires only one cartridge
with one stylus for stereo playback.
There are two basic methods: those
employing both vertical and lateral
modulation of the groove; and those
employing only lateral modulation (in
the manner of a monaural record) to-
gether with a modulated carrier fre-
quency. The vertical-lateral tech-
niques are embodied in the Vertical-
Lateral Stereo Disc, the CBS Stereo
Disc, and the Westrex Stereo Disc (al-
though in this latter method the
cutting angles are shifted 45 degrees).
The lateral techniques include the
Carrier Frequency Stereo Disc and
Minter Stereo Disc.

15. Carrier-Frequency Stereo Dise:
One channel is cut laterally in the
usual manner. The second channel is
employed to frequency modulate a
supersonic carrier frequency, which is
also cut laterallv. The playback cart-
ridge delivers the signal for one chan-
nel plus the carrier frequency contain-
ing the other channel. The carrier
must then be demodulated to furnish
the second channel.

16. CBS Stereo Dise: Developed by
the Columbia Broadcasting System,
this disc is cut vertically and laterally.
But it may be played back on a 45-45
cartridge, which has two elements, one
responding to stylus motion at an
angle of 45 degrees to one side of
vertical and the other element re-
sponding to stylus motion at a 45-de-
gree angle to the other side of vertical
(See discussion of Westrex Stereo
Disc). The sum frequency of the two
sound channels, A + B, is cut laterally.
The difference frequency, A—B, is cut
vertically. This is done at a much re-
duced level. In playback, the 45-45
cartridge acts as a matrixing device,
so that one of its elements delivers
essentially an A signal while the other
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delivers essentially a B signal. (See
“New Compatible Stereo Disc” in the
June, 1958 issue.) .

17. Minter Stereo Disc: The sum of
the two channels, namely A + B, is cut
laterally. The difference between the
two channels, A—B, is obtained elec-
trically and employed to frequency
modulate a 25 kc. carrier, which is
also cut laterally. In playback, a
monaural type pickup (responding
only to lateral stylus motion) with
relatively flat response to 30 Kkc. is
used. While the cartridge immediately
delivers the A + B information, special
electronic equipment is used to obtain
the A — B information and to mix it
with the A + B signal so as to derive
separate A and B signals. The tech-
nique for doing this is illustrated in
Fig. 1. The A — B signal is extracted
by an FM detector and combined with
the A + B signal to produce A infor-
mation; then the A—B signal is phase
inverted to form B—A, which is com-
bined with the A + B signal to pro-
duce B information.

18. Vertical-Lateral Stereo Disc: Iden-
tified with the names of Sugden and
of London Record Co. The groove is
cut vertically for one channel and
laterally for the other. The playback
cartridge contains two elements, one
responding to vertical stylus motion
and the other to lateral stylus motion.

19. Westrex Stereo Disc: Also known
as the 45-45 Disc or Vector Disc. The
record groove is in the form of a “V"
and each wall of the “V” is at 45 de-
grees to vertical. The left wall is re-
corded so that it contains channel A
information (for the left speaker) and
the other wall contains channel B in-
formation. The signal for the left
speaker causes the stylus to move at a
45-degree angle to vertical, namely
from bottom left to top right; that is,
the left side is cut in a manner that
causes the stylus to move slantwise
along the right wall. The right chan-
nel causes the stylus to move from
bottom right to top left, along the left
wall. A combination of signals from
both channels causes the stylus to
move in some intermediate position.
The cartridge employed for playback
—the so-called 45-45 cartridge—con-
tains two elements, one responding to
stylus motion at an angle of 45 de-
grees to right of vertical and the other
responding to stylus motion at an
angle of 45 degrees to left of vertical

Stereo on Tape

20. In-Line Head: Consists of two tape
heads in a single casing, one mounted
directly above the other so that their
gaps are in exact vertical alignment.
If the stereo tape runs from left to

right, the upper head reproduces (or
records) the left channel and the low-
er head the right channel. The in-line
playback head is suitable only for a
recorded stereo tape with one channel
directly above the other. It is not
suitable for a staggered tape (see
Item 22).

21. Stacked Head: Same as In-Line
Head.

22. Staggered Heads: Separate heads,
spaced about 1% " apart, for playing
(or recording) the upper and lower
halves (tracks) of a stereo tape. If the
tape runs from left to right, the head
on the right is for the right channel
and operates on the lower track of the
tape. Staggered heads are suitable
only for the recorded tapes with
tracks staggered in corresponding
fashion. Staggered heads and stag-
gered tapes are virtually obsolete.

Features of Stereo Amplifiers

23. Balance Control: Device on a
stereo amplifier to vary the volume of
each speaker system relative to the
other, at the same time maintaining
their combined volume virtually the
same. As one speaker increases and
the other decreases in volume, sound
appears to shift from left to center to
right or vice versa.

24. Focus Control: Same as Balance
Control.

25. Master Gain Control: Device on a
stereo amplifier to simultaneously con-
tro! gain of both channels.

26. Tracking: A function of the mas-
ter gain control in a stereo amplifier,
namely to maintain the same differ-
ence in volume between the two chan-
nels at all settings of the control. This
difference, which may be zero (repre-
senting equal volume from each speak-
er), depends upon the setting of the
balance control. Good tracking exists
if the master gain control at any
setting does not cause the difference
between channels to change by more
than 1 or 2 db.

27. Phase Reversdl Switch: Device on
a stereo amplifier, or in a speaker sys-
tem, for shifting phase by 180° on one
channel. This can mean merely inter-
changing the two leads to one of the
speaker systems. If stereo speakers
are improperly phased relative to each
other, sound may appear to come from
the center instead of having wide spa-
tial distribution. Improper phasing
can also lead to partial cancellation at
some frequencies due to one speaker
diaphragm moving in while the other
is moving out.

28. Speaker Reversal Switch: Device
on a stereo amplifier for connecting
the left channel to the right speaker
and vice versa. May be a means of

Fig. 1. Simplified block diagram of electronics used in playback of Minter disc.
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correcting for improper left-right ori-
entation in the program source.

Stereo Microphone Techniques

29. Left-Right Recording: Also known
as classical stereo recording. Micro-
phones are placed at left and at right
on a line parallel to the sound source.
Usually the microphones are placed 6
to 20 feet apart; sometimes more in
order to enhance the effect of spatial
distribution. For binaural reproduc-
tion (through earphones), the miecro-
phones are usually placed about six
inches apart, with an intervening ob-
ject to simulate the human head.
Sometimes, although infrequently, the
latter technique is employed for stere-
ophonic purposes. At frequencies
where the stereophonic effect is most
pronounced, namely above 1000 cycles,
there are substantial phase differences
in the sounds reaching each of the two
closely spaced microphones. Hence,
even though the speakers used in re-
production are several feet apart,
there can be some kind of stereo-
phonic effect resulting from pickup by
microphones only six inches apart.
‘When microphones are spaced a sub-
stantial number of feet apart, often
a center microphone is also employed.
At some stage in the recording process,
the sound of the center channel is
added to left and right channels.

30. Listening Angle Principle: A prin-
ciple sometimes employed in Left-
Right Recording. The microphones at
the left and right, as shown in Fig. 2,
are spaced so that they are on the
angle formed between a listener in a
favorable seat at the original per-
formance and approximately the ex-
treme ends of the music source. It is
intended that the same angle should be
formed between the listener and his
two speaker systems, more or less.
Hence the microphones and the speak-
ers, through a common angle, in effect
attempt to put the listener in the

“favorable seat” he might have oc-
cupied at the original performance.

31. Longitudinal Recording: Micro-
phones are spaced along a line at right
angles to the music source (i.e., from
front to back). The result is a time
delay between channels, as well as
differences in amount of reverbera-
tion; typically, the microphone closer
to the source picks up more direct and
less reverberated sound.

32. Mid-Side Recording: Referred to
as M-S Stereophony. See Fig. 4. Em-
ploys one cardioid microphone and one
cosine (figure-8 polar pattern) micro-
phone very close together. The cardi-
oid is oriented to pick up all the audio
information, which may be called A +
B + C, with A representing the left,
B the right, and C the center. The
cosine microphone is placed so that its
figure-8 reception pattern is parallel
to the sound source, thereby picking
up more of the sound on the left (A)
and on the right (B) than in the
center. The A sound picked up by the
cosine microphone is 180° out-of-phase
with the B sound inasmuch as the mi-
crophone has but one pressure-sensi-
tive element, which obviously cannot
move two ways at once. Hence the
sound picked up by the cosine micro-
phone may be called A—B. Fig. 4
shows how the signals of the two
microphones are combined. The A—B
signal plus the A + B 4 C signal
produces a 2A + C signal. The A—B
signal is then combined out-of-phase
(thus becoming B—A) with the A + B
+ C signal, producing a 2B + C sig-
nal. In sum, one channel contains in-
formation principally from the left,
and the other contains information
principally from the right; each also
contains some center information.

33. Stereosonic Recording: Similar to
Mid-Side Recording, it employs two
microphones very close together and
relies largely upon intensity differ-
ences in the signal picked up by each

SOUND SOURCE STEREQ SPEAKERS

(ORCHESTRA)

STEREQ
MICROPHONES

LISTENING ANGLE;
SAME IN RECORDING
AND REPRODUCTION

Fig. 2. The listening angle principle.
Fig. 3. Miking in stereosonic recording.
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one. As shown in Fig. 3, each micro-
phone has a figure-8 pattern, oriented
45° to the sound source. One micro-
phone picks up sound essentially from
the left, while the other picks up
sound essentially from the right. If
desired, a combined output signal can
be obtained from the two microphones
in a manner similar to that shown in
Fig. 4 for Mid-Side Recording,

Difference Frequency Principle

34. Difference Frequency: Signal rep-
resenting, in essence, the difference
between the left and right sound chan-
nels, namely A—B. Usually obtained
by simple electronic means (one sig-
nal is phase inverted 180° and then
added to the other signal); also
achieved by microphone techniques
(see Mid-Side Recording, Item 32).
Use of a difference frequency in re-
cording, radio transmission, ete, is an
application of information theory, en-
abling audio information to occupy
a smaller portion of the chosen medi-
um; that is, the difference between
two like signals is less than either
signal alone. In the case of stereo
discs, use of the difference frequency
for vertical modulation of the groove
results in a smaller vertical cut than
if either of the original channels gov-
erns the amount of vertical modula-
tion. This reduces the problem of
vertical compliance in the playback
cartridge and hence makes for greater
compatibility between monaural pick-
ups and the vertical-lateral type of
stereo disc. In the case of multiplex
transmission, if a difference frequency
were used to modulate the subcarrier,
this would reduce the problem of
cross-modulation between the main
carrier (and its sidebands) and the
subcarrier (and its sidebands). More-
over, use of the difference frequency
technique requires a complementary
sum frequency, namely A + B, which
contains the total audio information.
Broadcasting the A + B signal on the
main radio channel of an FM-FM, FM-
AM, or FM-multiplex stereo program
would provide the monaural listener
with the full audio information in the
original program.

35. Sum Frequency: Sum of the left
and right sound channels. See dis-
cussion of Difference Frequency, Item
34.

Stereo Problems

36. Hole-in-the-Center Effect: Appar-
ent absence or insufficiency of sound
in the region between the left and
right speakers. This effect may occur
if the recording microphones and/or
stereo speakers are placed too far
apart. In the case of an orchestral
composition, it might seem as though
the left and right halves of the orches-
tra had been sundered and moved a
considerable distance apart.

37. Dummy Speaker: A psychological
device to overcome the Hole-in-the-
Center Effect, consisting of a speaker
system, or merely a speaker enclosure,
placed between the left and right

(Continued on page 134)
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Simply by checking
all the tubes in the TV set with

YoU
CAN

FAST AND ACCURATE
¢ Tests complete set in minutes
¢ Wins customer’s confidence
® Saves costly call-backs
® Sells more tubes on-the-spot
® Avoids substitution testing
¢ Makes more money every day

MEASURE TRUE DYNAMIC MUTUAL CONDUCTANCE

Thousands of technicians are doing a better servicing
job ard are mal.ing more mioney today with the famous
B&K DyNa-QuUik. Completely tests each tube in
seconds, with laboratory accuracy, in home or shop.
Measures true dynamic mutual conductance. Shows tube
condition on “Good-Bad’’ scale and in micromhos. No
multiple switching or roll chart. Quickly detects weak,
short-life, or incperative tubes. Shows customer tae true
condition and life-expectancy of tubes in the set; sells
mnore tube replacements per call. Assures customer
satisfaction anc protects the service guarantee.

MODEL 650

Model 650 DYNA-QUIK

Fastest, Most Complete, Portable
TUBE AND TRANSISTOR TESTER

Checks over $9% of the tubes most widely used it television
receivers, plvs popular home and portable rodio tubes. Tests
aver 500 tube tyses. Lists over 125 most commonly used tube
types, with setlings, on socket ponels for moximum operating
speed. Cemplzte listing in fast telephone-index type selector.
Tests eoch section of mulitiple tubes separately for Gm,
Shorts, Grid Emission, and Life. Tests each tube for Gas Content.
Provides instantaseous Heater Cantinvity check. Includes 15
spar2 sackets and sufficient filament voltages far future new
tube types. Trans stor Section checks junction, point contact and
barrier transistors. germanivm and silicon

diodes, selenium and silicon rectifiers. Net, $ 1 692."’

October, 1958

PER WEEK

DYNA-QUIK

INCREASE YOUR INCOME

*ACTUAL EXPERIENCE SHOWS
TV SERVICEMEN AVERAGE

2 extra tube sales
PER CALL

5 calls per day in
5 days equal *50

MODEL 675

Model 675 AUTOMATIC

Simplified, Portable, DYNA-QUIK
TUBE AND TRANSISTOR TESTER

V/ith only 60 indered phenolic Dyna-Cards, you can test over
500 tube types. Dyna-Card automatically sets socket connec-
tions for quick, accurate tube test. Checks over 999 of the
tub2s most widely used in television receivers, plus popular
home and portable radio tubes. Easily kept up-to-date by
adding new Dyno-Cards. Tests each section of multiple
tebes separately for Gm, Shorts, Grid Emission, and Llife. Tests
each tube for Gas Content and Grid Emission simultaneously
with Short Check. P-ovides instantaneous Heater Continuity test.
Transistor Section checks junction, point centoct, and barrier
transistors, germanium and silicon diodes,

selenium and silicor rectifiers. Net, $'| 69?—5

Manufacturers of Tube Testers, Cathode Rejuvenatar Tester,
Television Analyst, Dyna-Scan, Transistor Tester,

and other specialized instruments.

BaK MANUFACTURING CO.
3726 N. Southport Ave. ¢« Chicago 13, lllinois

See your B&K Distributor or
Send now for Bulletin AP12-N

Canoda: Atlas Radio Corp., 50 Wingold, Toronfo 10, Ont.
Export: Empire Exporters, 458 Broadway, New York 13,U.5.A.
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“HEATHKITS

gave me my start and I’'m still sold!”’

“,..they are my lowest cost way to real quality and dependability in electronic
equipment of any kind . . .
... The clean, modern styling of HEATHKITS make me proud to own them. They make
a handsome and useful addition to my workshop.
... Rigid quality standards of components used in HEATHKITS assure me of
performance equal to or surpassing instruments costing many times more.
... after assembling a HEATHKIT myself, I know what “makes it tick”. .. I know that
the thoughtful circuitry design and name-brand components used throughout guarantee
me years of trouble-free service.
... HEATHKITS cost me half as much as ordinary equipment . .. and I get so much
more. In assembling my own instruments I am sure of the quality that goes into them.
Plus the complete assembly and operating instructions as well as detailed schematics
that are at my fingertips for future reference.”

NEW: Stereophonic Sound for
your home with the new 1
HEATHKIT STEREO CENTER. This, i
and other exciting new high -
fidelity developments are now
available from the world’s
largest maker of “do-it-yourself'’ i
- electronic kils.

NEW: For the Ham Radio fans—

an ali new Ham Tronsmitter
| "_ﬂ‘ and companion Recelver=
featuring all the latest
developments in Ham
communicatian—incliding single-
sideband operation. i
NEW: A competely wp-to-date
Oscilloscope answering the long
felt needs of electronlc
engineers and servicemen
everywhere, . =
NEW: A host of newly developed
marine instruments for the
safely and convenience of
the boat owner.

he! O : y = g i The HEATH TIME PAYMENT PLAN
HEATH COMPANY Benton Harbar 15, Michigan oljows you to oulfit your whole

workshop at one time with
needed test instruments while you

bsHIary of Days!rom., Inc.< 1S5 [N A poy in easy monthly instaliments.
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PROFESSIONAL OSCILLOSCOPE KIT

An exciting development in the Heathkit test instrument line
is the introduction of the Heathkit model OP-1 Professional
Oscilloscope. Emphasizing complete flexibility in any appli-
cation, the OP-1 features DC coupled amplifiers and also DC
couple¢ CRT -ube un-blanking. The triggered sweep circuit
will operate on either internal or external signals and may be
either AC or DC coupled. The potarity of the triggering sig-
nal may alsc be selected, and any point on the wave form
may be selected for the start of the sweep by using the “trig-
gering level™ control. An automatic position is also provided,
in which the sweep recurs at a 50 cycle rate, but can be driven
over a wide renge of frequencies with no additional adjust-
ments. The sweep frequencies are provided by switch-selected
base rates of 2 and .2 milliseconds/CM, and 20, 2, and 1
microseconds/CM, in conjunction with a continuously variable
10 to 1 multiplizr. Sweep frequencies are calibrated to within
10% at all control settings, and the sweep frequency may be
reduced by adding capacity to the “ext. cap” binding post on
the front panel. A 5ADP2 at face CR tube is used for ac-
curate readings on an edge lighted grid screén. A high quality
conetic-fernetic CR tube shield prevents stray AC fields from
distorting trace. A 12-position vertical attenuator is calibrated
in volts-per-CM and the horizonial sweep is calibrated in time-
per-CM. Prev/rec¢ terminal boards are used for rapid, easy
assembly of a.l critical circuits. Simply install and connect
the color coded leads. Power supply is transformer operated
utilizing silicon diode rectifiers and is fused for protection.
Under development for over a year the OP-1 promises out-
starding results in any apglication requiring the use of an
oscilloscope.

Laboratory
Performance At Less
Than Utility Scope
Price

HEATHKIT
0-12

“EXTRA DUTY 5 OSCILLOSCOPE KIT

Top quality featurss at half the cost of ordinary equipment sum up the ad-
vantages of this popalar kit. Critical observations in your laboratory or
shop ars handl2d casily, with cleag, sharp pattern displzays in every applica-
tion. Vertical frejiercy respoase extends from 3 CPS to 5 me 1.5 db
—5 db withow =«ira switching. Response is down only 2.2 db at 3,58 mc.
The Heath patentz2d sweep circuit functions effectivety fram 10 CPS 10 better
than 500 kc in five steps, giving you 5 times the usual sweep obtained in
other scopes. An automatic sync circuit with self-limiting cathode fellower
provides excellert linearity and .lock-in characteristics. Extremelv short
retrace time and 2fficient blanking action. Both vertical and horizontal
output amplifiers are push.puil and the scope incorpozates a | V peak-to-
peak calibrating source, step attenuated and fréquency compensated verti-
cal input, plastic molded capacitors and top quality parts throughout.
The 1l-tube crcait “eatures a SUP| cathode ray tube, and provision is
made for Z-axis iapt for intensity modulation of the beam. Frequency
response of the horizontal amplifier is within £1 db from 1 CPS to 200 ke.
Horizontal sems:uvity is 0.3 volts RMS per inch. Construction is simplified
through the usc of tw metal circuit boards and precut, cable wiring harness.
Shpg. Wt. 22 1bs. |

October. 1958

HEATHKIT
OP-1

Here’s the scope you've
been waiting for!

A Sccpe You Will Be
Proud To Own

HEATHKIT
OM-3

GENERAL PURPOSE 5 OSCILLOSCOPE KIT

For servicing and routine laboratory work this fine kit is a favorite wih
technicians throughout the country. It incorporztes many extras ndt €<-
pected at this low price. Features wide vertical amplifier frequency response,
extended sweep generator operation, and imprcved stability. Freguency
response of the vertical amplifier is within £ 3 d3 from 4 CPS to 12 me.
Vertical sensitivity is .09 volts RMS per inch & 1 kc. Sweep gen:rater
functions reliably from 20 CPS to over 150 kc. A modern etched circuit
board is featured for high stability and reduces assembly time considerably.
Standard components are mounted on this board with each position cleary
marked preventing wiring errors. Both vertical and horizontal amplifiers
are push-pull types. Uses a SBF1 CRT. Provision-for external or irternal
sweep Or sync, built in I V peak-to-peak referenze voltage and calisrated
grid screen. An adjustable “spot shape™ contro. is provided to iniure a
sharp trace. Input to the vertical amplifiers is through a step attenaated,
frequency compensated circuit. The OM-3 i3 a3 extremely versatle iy-
strument and has a multitude of practical uses i1 electronic testing fielcs.
Particularly useful in alignment of television reecivers, for testing aud o
amplifiers and circuits, and checking the quality of modulated RF :ignels

in Ham Radio transmitters. Shpg. Wt. 22 1bs. il
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HEATHKIT
CD-1

Cash In Now On Color TV

% 10 VERTICAL COLOR BARS
W CRYSTAL CONTROLLED ACCURACY
% CHOICE OF 6 DIFFERENT PATTERNS

KIT

COLOR BAR AND DOT GENERATOR

Colored television is now a reality and as the number of these
sets increase the need for a reliable service instrument is ap-
parent. Nothing on the market ... in this type of generator
has as many features as the CD-1 at such a tremendous price
saving. This unit combines two basic color service instruments,
a color bar generator, and white dot generator in one versatile
portable unit which has crystal controlled accuracy and stability
for steady locked-in patterns (requires no external sync leads).
Color receivers converged with the CD-1 will still be con-
verged properly on a television program from the station. The
13-tube circuit has been carefully laid out for ease of assembly
and provides choice of six different patterns. Produces white-
dots, cross hatch, horizontal and vertical bars, ten vertical
color bars, and a new shading bar pattern for screen and back-
ground adjustments. Variable RF output on any channel from
2 to 6. Positive or negative video output, variable from 0 to 10
volts peak-to-peak. Crystal controlled sound carrier with
off-on switch. Voltage regulated power supply uses long-
life silicon rectifiers. Kit includes three crystals and test lead,
plus an information packed instruction manual covering con-
vergence, and screen and background adjustments of a color
TV set. Compare with other generators on the market and you
will see that this instrument is loaded with extras and top
quality all the way through. Shpg. Wt. 13 lbs.
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HEATHKIT
Kl ca9°
For fast,

easy alignment
of TV sets

TV ALIGHMENT GENERATOR XIT

This generator has many special
design features for flexible, easy
operation and reliability. The all-
electronic sweep circuit imsures sta-
bility and rovers 3.6 m¢ te 220 mcin
four band:. Sweep deviation is con-
trollable from 0 to 42 mc. Crystal
and variable marker oscillators are
built in. Crystal (included with kit)
provides output at 4.5 mec and multi-
ples thereof. Variable murker pro-
vides output from 19 t0 60 mc on
fundamentals and from 57 to 180
me on harmonics. Effective two-way
blanking and phasing control also
provided. A truly outstanding num-
ber of features at a tremendous price
saving. Shpg. Wt. 16 lbs.

[THEATHIGT
AG-10

Sine and
square waves for
countless uses

SINE-SQUARE GENERATOR KIT

High quality sine and square waves
are produced by this generator over
a wide range. Frequency response is
£1.5 db from 20 CPS to | mc on
both sinc and square waves, with
less than .25% sine wave distortion,
29 to 20,000 CPS. Output impe-
dance ig 600 obhms on sine wave and
50 ohns on square wave (except on
10 volt| range). Square wave rise
time less tham .15 microseconds.
Five-position bandswitch—continu-
ously variable tuning—shiclded os-
cillator circuit—separate step and
variable output attenuvators inranges
of 10, Land .1 volts withlextra range
of .01 volt on sine wave. Shpg. Wt
12 1bs. !

HEATHKIT
M-1
1775

An all-round
metfer of

HEATHKIT
MM-1

5297

High accuracy
in a

portable meter

20,000 OHMS/VYOLT YOM KIT

This meter is ideal for use in field
applications where accuracy is im-
portant. Employs. a 50 ua 414°
meter, and features 1% precision

multiplier res{stors for high ac- -

curacy. Requires no external power
for operation (batteries supplied).
Sensitivity 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 5,000 volts AC
and DC. Measures direct current in
ranges of 0-156 uwa, iS ma, 150 ma,
500 ma and 15 a. Resistanoce multi-
pliers are x 1, x 100 and x 10,000
Covers -10 db 1o +65 db. Batteries
and test leads age also included with
this kit. Shpe. Wt. 6 lbs.

www americanradiohistorvy com

many uses

HANDITESTER KIT-

Small encugh to carry with you
wherever you go, this fine handi-
tester is ideal for use in portable
applications when making tests
away from the work bench or as an
“extra’ meter in the service shop,
when the main instruments are oc-
cupicd. The combination function-
range switch simplifies operation.
Measures AC or DC voltage from
0-10, 30, 300, 1000 and 5000 volts.
Direct currént ranges are 0-10 ma
and 0-100 ma. Ohmmeter ranges arc
0-3000 and 0-300,000. Top quality
precision components employed
throughout. Very popular with
home experimenters and electri-
cians. Shpg. Wt. 3 ibs,
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ETCHED CIRCUIT VTVM KIT

The fact that this :nstrument is outselling all other VIVM’s
says a great deal about its accuracy, reliability, and overall
quality. The precision and quality of the components used in
this VTVM cannot be duplicated at this price through anv
other source. Its attractive appearance as well as its perform-
ance will make you proud to own it. 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-ad-
just controls. Precision 1% resistors are used in the voltage
divider circuit. An etched circuit board is employed for most
of the circuitry, cutting assembly time and eliminating the
possibility of wiring errors. It also assures duplication of lab-
oratory instrument performance. This multi-function VIVM
will measure AC voltage (RMS), AC voltage (peak-to-peak},
DC voltage and resistance. There are 7 AC (RMS) and DC
voltage ranges of 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 4,000. Seven ohmmeter ranges providing multiplying
factors of x 1, x 10, x 100, x 1000, x 10 k, x 100 k and x 1
megohm. Center s:zale resistance readings are 10, 100, 1000,
10 k, 100 k ohms, 1 megohm and 10 megohms. A zero-center
scale db range is also provided. Battery and test leads included
with kit. Shpg. Wt 7 lbs.

HEATHXIT
T-4

51975

HEATHKIT
C-3

HEATHKIT
V-7A

$2595

HEATHKIT

World’s largest selling

VIVM kit

% LARGE EASY-TO-READ 4'%" 200 UA METER
* 1% PRECISION RESISTORS EMPLOYED FOR HIGH

ACCURACY

Checks all types of
condensers accurately

CONDENSER CHECKER KIT

Check unknown condenser and resistor values
quickly and accurately. Capacitly measurements
are made in four renges of .00001 mfd-.C05 mfd;
.001 mfd-.5 mfd; . nfd-50 mfd; 20 mfd-1,000
mfd. Checks paper, mica, ceramic, and electro-
Iytic condensers. Lezkage test provides switch
selection of five polarizing voltages, 25 volts to 450
volts DC 1o indicate condenser operating quality
under actual load conditions. Electron beam
“eye’’ tube indicateés balance andleakage. A spring
return test switch automatically discharges con-
denser under test and eliminates shock hazard to
the operator. Measures resistance from 100 ohms
to 5 megohms in tw) ranges. Shpg. Wi, 7 lbs.

Locate faults quickiy
by tracing signals

VISUAL-AURAL SI6NAL TRACER KIT

Here is a brand new sigmul tracer completely re-
designed with compact dimensions and new clr-
cuit layout. Features built-in-speaker and clectron
beam *“eye” tube -for signal indication and a
unique noise locator circoit. 1dcal for use in AM.
FM and TV circuit investigation. RF and audio
inputs are provided in ong ganvenient probe with
switch on probe to select either input. Useful for
checking microphones. phono_cartridges. record
changers, tuncrs, etc, Makes 2 handy substitution
speaker for servicing TV sets at the shop. Trans-

fotmer operated for safety and high efficiency. ©

Complete with test leads and informative con-
struction manual. Shpg. Wt. 6 Ibs.

Easy-to-build—prewound
and calibrated coils

RF SIGNAL GENERATOR KIT

Save valuabte time in aligning RF tuned circuits of
all kinds with this casy-to-use kit. Also a guick
way to trace signals in faulty RF, IF and audio
circuits. Designed for general service applications-
the SG-8 covers 160 k¢ 10 110 me on fundamentals
in five bands, and from 110 mc to 220 mc on cali-
brated harmonics. The entire oscillator circuit is
built on a special sub-chassis, using prewound and
calibrated coils. No further calibration is recuired
sQ it is ready 1o usc as soon as construction is
completed. RF output is in excess of 1€0.000
microvolts, controtied by both step and continu-
ously variable controls. Complete with output
cable and instructions. Shpg. Wte. 8 1bs.
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Beautifully Styled with Plenty of Room
for the Most Complete Stereo System

AVAILABLE IN THE FOLLOWING MODELS

Model SE-1B—Stereo Equipment Cabinet (blrch)

Model SE-1M — Stereo Equipment Cabinet
(mahogany)

14995

Model SC-1BR - Stereo Wing Speaker Enclosure
(birch=right end)

Model SC-1BL — Stereo Wing Speaker Enclosure
{birch —1eft end)

Model SC-1MR — Stereo Wing Speaker
Enclosure {mahogany —right end)

Model SC.-1ML - Stereo Wing Speaker
Enclosure (mahogany-tieft ena)

5399

STEREO EQUIPMENT CABINET KIT

Imagine! . . . Stereophonic sound in your own home. This
superbly designed cabinet holds all of your hi-fi stereo equip-
ment and lends striking elegance to your living room. The at-
tractive gold and black panels, trim and hardware brilliantly
highlight the overall effect. Rich toned grille cloth, flecked
in gold and black, complement the cabinet. The unit has ample
room provided for an AM-FM tuner, tape deck, sterco pre-
amplifier, amplifiers, record changer, record storage and
speakers. Beautifully grained %" solid core Philippine ma-
hogany or select birch plywood is used for construction. The
top features a shaped edge and sliding top panel for easy
access to the siereo tape deck and stereo preamplifier. Slid-
ing doors are employed for convenient front access to the

fAodel HH-1B Birch
Model HH-1M Mahogany

Now only $29995 each

The Same Superior Performance
At a New Low Price

WLEGATO' MI-FI SPEAKER SYSTEM KIT

The increasing sales of the Legato has made more economical
quantity production possible so we are passing the savings on to
you by offering.you this magnificent speaker system at a reduced
price. Truly a *‘qucen’ among hi-fi speaker systems, the Legato
was specially designed to meet and surpass the most stringent re-
quirements of high fidelity sound reproduction. Two 15° Altec
Lansing low frequency drivers cover frequencies of 25 to 500 CPS
while a specially designed exponential horn with high frequency
driver covers 500 to 20,000 CPS. A unique cressover network is
built in making electronic crossovers unnecessary. Internal re-
flections are absorbed by splayed back panel and a 3” fiber glass
lining. The Legato emphasizes simplicity of line and formjo iblend
with modern or traditional furnishings. Cabinet constructi

34" veneer surface plywood in either African mahogany or white
birch and measures 41° L. x 224" D. x 34" H. All parts are precut
and predrilled for easy assembly. Shpg. Wt. 195 ibs.

ion is

changer and record storage compartment. All parts of the
cabinet are precut and predrilled for simple assembly. The
speaker wings and center cabinet may be purchased separately
if desired. Note: the kit is delivered equipped with panels pre-
cut to accommodate Heathkit components and also blank
panels to cut out for your own equipment. Measurements of
the individual component areas follow: tape deck and pream-
plifier area 2034 " L. x 173" W. x 10" D, record changer area
21" W. x 16” D. x 9% " H., record storage area 22%” W. X
144" H. x 124" D., speaker wing area (inside) 14" W. x
292" H. x 15% " D., AM-FM Tuner area 202" W, x 5%~
H. x 14”7 D, amplifier (2 areas) 15%~ W. x 103" H. x
13%~ D.

OPTIONAL LEGS
EXTRA

HEATHKIT
$5-2

Economical Hi-Fi For Your Home

“BASIC RANGE” HI-FI SPEAKER SYSTEM KIT

True high fidelity performance at modest cost make this basic
speaker system a spectacular buy for any hi-fi enthusiast. The
amazing performance of this popular kit is made possible by the
use of high quality speakers in an enclesure specially designed to -
receive them. The cabinet is a ducted port bass reflex type en-
closure 11%° H. x 23" W, x 1134" D. It features an 8" mid range
woofer to cover 50 to 1600 CPS and a compression-type tweeter
with flared horn covering 1600 to 12,000 CPS: Both specakers are
by Jensen. The adjustable flared tweeter horn allows speaker to
be used in either upright or horizontal positien, The cabinet is
constructed of 14" veneer surfaced plywood suitable for light or
dark finish of your choice. All wood parts are precut and pre-
drilled for easy assembly. Shpg. Wt. 25 Ibs.

Attractive brass tip accessory legs convert SS-2 info attractive
consolette. Legs screw into brackets provided. All hardware in-
cluded. Shpg. Wt. 3 Ibs. No. 91-26 54.95

RADIO & TV NEWS
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HIGH FIDELITY TAPE RECORDER KIT

Popular request for high quality, low cost tape recording and play-
back facilities have prompted the addition of this fine unit to our line.
The TR-1A provides monaural record /playback with fast forward
and rewind functions. Incorporates separatc erase and combination
record /playback heads. Two speeds, 714 and 334 IPS, are selected
by changing belt drive. Flutter and wow are held to less than 0.35%,.
Frequency response at 714 IPS =2.0 db 50-10,000 CPS, at 3% IPS
=2.0 db 50-65,000 CPS. The extremely simple mechanical assembly is
ideally suited to kit construction. One control lever selects all func-
tions on deck, greatly simplifying operation. Mount in vertical or
horizontal position. The model TE-1 record /playback tape pre-
amplifier, supplied with the mechanical asscmbly, provides NARTB
playback equalization. A record interlock prevents accidental tape
erasure. Recording level is indicated by a 6ES *‘magic cye™ tube. A
two-position input selector switch provides for mike or line input.
Separate record and playback gain controls, Filament balance control
allows adjustment for minimum hum level. Cathode follower output
from playback channel is approximately 600 ohms impedance. Two

circuit boards arc used for easy asscmbly. Templates and instructions
are provided te cut out panels for mounting. Overall dimensions of
tape deck and preampare 154" W. x 134" H. x 8”D. Signal-to-noise

ratiois better than 45 db below normal recording level with less than
1% total harmonic distortion. (Tape mechanism not sold separately )

Shpg. Wt. 22 |bs.

TAPE RECORDER ELECTRONICS KIT

The model TE-1 Electronics Kit can be purchased separately to re-
place the electronics in your present tape recorder, or used in addition
to it for stereo playback of pre-recorded tapes where a second play-

HEATHKIT

TE-1
53995

back channel is required. Circuit may be moditied for use with

different head types. Shpg. Wt. 9 Ibs.

HEATHKIT
§5-1B

59995

Fill out the Hi-Fi Range
of Your $5-2 Speaker

“RANGE EXTENDING'' HI-Fl

SPEAKER SYSTEM KiIY

This is not a complete speaker system in itself,
but is designed to extend the range of the §S-2.
The SS-1B uses a 15° woofer and a small super
tweeter to supply the very high and very low fre-
quencies to fill out the response of the basic SS-2.
The 8S-2 and SS8-1B when used together, form an
integrated fourspeakersystem. The §5-2 and SS-1B
combination provide an overall response of +£5
db from 35 to 16,000 CPS. The kit includes circuit
for crossover at 600, 1600 and 4,000 CPS. Im-
pedance is [6 ochms and power rating is 35 watts.
A control is also provided to limit output of super
tweeter. The handsonte cabinet measures 29° H. x
23" W. x 171" D. Constructed of beautiful %"
veneer surface plywood. Complete step-by-step
instructions make this kit easy to build. No wood-
working experi¢nce required. Shpg. Wi, 80 1bs.

HEATHKIT
SW-1

Save Time Rewinding Tape

“SPEEDWINDER” KIY i
This handy device leaves your tape tecorder free
for operation while it réwinds tape at the rate of
1200 in 40 seconds. Prevents unnecessary wear to
the tape and recorder by eliminating wear against
guides and heads. It will handle up to 1044 tape
reels as well as 800" reels of 8 and 16 millimeter
film. A very uscful aid to operators of movie
projection equipment. The Heathkit Speedwinder
features an automatic shutoff which prevents
whipping of tape when it has rewound. A manual
shutoff is aiso provided. An automatic braking
device is built in for protection against power
failure. Driven by a heavy duty four pele motor.
Handsome cabinct is constructed of furniture
grade plywood. Step-by-step instructions are
provided to make this kit easy to assemble even
by one with no experience. Shpg. Wt. 12 1bs.

HEATHKIT

TR-TA

{Includes tape deck, fope recorder
electronics, mike and roll of rope.}

Make Your Own
Home Recordings

HEATHKIT

-1

All The Tools You Need For
Building Heathkits

COMPLETE TOOCL SET

A &lear illustration of just how easy Heathkit
building is. The pliers, diagonal sidecutters, two
screw drivers and soldering iron are all the basic
tools you nced for building practically any
Hcathkit. Pliers and sidecutters are equipped with
insulated rubber handles. The American Beauty
soldering iren has a -eplaceable tip to fazilitate
cleaning. All the tocls are of top quality case
lardened steel for rugged duty and long life. With
these simple. inexpensive tools in your hand vou
need not be afraid to tackie the most claborate
kit. The manual included with this handy kit
provides you with many useful tips on the use and
care of your tools. It shows the all important step
of making proper solder conmections. A truly
worthwhile nvestment for the beginner in clec-
tronic kit building. Shpg. Wt. 31bs.
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HEATHKIT
SP-2

Model SP-1 (monaural)
$37.95
Model €-5P-1 (converts SP-1 to 5P-2)
$21.95

Control both stereo
channels simply

and conveniently

HEATHKIT
WA-P2

s197s

Finger-tip controls for
your operating convenience

“MASTER CONTROL’” PREAMPLIFIER KIT

Designed as a control center for basic amplifiers the WA-P2 pro-
vides you with true high fidelity performance for the finest audio
systems. Fiveswitch-selected inputsaccommodate a record changer,
tape recorder, AM-FM tuner, TV réceiver, microphone, etc., each
with level control. Provision is also made for a tape recorder out-
put. Ideal for *“‘remote’ installations, the WA-P2 features a low
impedance cathode-follower output circuit allowing greater length
of output kad. Full frequency response is obtained within =14
db from 15 to 35,000 CPS and will do full justice to the finest avait-
able program sources. Equalization is provided for records through
separate turnover and rolloff switches for LP, RIAA, AES, and
carly 78's. A special hum balance control allows setting for mini-
mum hum level. Power for operation is required from basic ampli-
ficr or external source. Shpe. Wt. 7 lbs.

MONAURAL-STEREO PREAMPLIFIER KIT

This expertly designed preamplifier provides all the controls
required for either standard monaural (single channel)} or
stereo {dual channel) sound reproduction. Features building
block design ... you can start with a basic preamplifier and
add a second channel for stereo later on, without rewiring.
Second channel plugs in for fast conversion. The complete
model SP-2 (stereo) features twelve separate inputs, six on
each channel with input level controls. Six dual-concentric
controls consist of: two 8-position selector switches, two bass,
two treble, two volume level and two loudness controls, a
scratch filter switch and a 4-position, function switch (separate
on-off switch). The function switch provides settings for ster-
€0, two-channel mix, channel A or B for monaural use. In-
puts consist of tape, mike, mag phono and three high-level
inputs. Tape finput has NARTB. equalization and input selec-
tor provides for RIAA, LP, 78 record compensation. EF86
tubes are used in the input stages along with hum balance
controls to assure low hum and noise. Two cathode follower
outputs with level controls provided in addition to two sepa-
rate tape outputs for stereo recording. A remote balance con-
trol with twenty feet of cable allows balancing the stereo sys-
tem from listening positien. Construction is greatly simplified
through the use of two printed circuit boards (one in each
channel) and encapsulated printed circuits. The beautiful vinyl
clad steel cover has leather texture in black with inlaid gold
design. Built-in power supply.

33
. A i
i HEATHXIT
Y :‘ - UA-1

52195

A low cost
versatile performer

“UNIVERSAL’ 12-WATT AMPLIFIER KIT

A true high fidelity performer in every sense of the word, the UA-1
makes an ideal basic amplifier for any hi-fi system and is a perfect
addition to gear your present hi-fi system for stereo sound. Uses
6BQ5 /EL84 push-pull output tubes for less than 2% harmonic
distortion throughout the entire audio range (20 to 20,000 CPS) at
full 12 watt output. The on-off switch is located right on the chassis
and an octal socket is provided for connecting a preamplifier for
remote control operation. The specially designed output trans-
former provides exceilent stability and frequency response. Taps
for 4, 8 and 16 ohm speakers, with switched damping for “unity"
or “maximum’ on the 16-ohm tap. An input level control is pro-
vided for use in wired music systems where a preamplifier is not
required. This versatile unit is the latest addition to the fine line of
Heathkit basic amplifiers. Shpg. Wt. 13 1bs.
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HEATHKIT
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S

DELUXE AM-FM TUNER KIT

Outstanding features in both styling and circuitry are com-
bined in this 16-tube deluxe AM-FM combination tuner to
bring you the very fincst in program sources, for your listening
cnjoyment. Features include three circuit boards for easy con-
struction and high stability—prewired, prealigned FM front
end—built-in AM rod antenna—tuning meter—AFC (auto-
matic frequency control) with on-off switch and flywheel
tuning. AM and FM circuits are separate and individually
tuned making it ideal for stereo appiications. Cathode follower
outputs with individual controls are provided for both AM and
FM. Other features include variable AM bandwidth, 10 kc
whistle filter, tuned-cascode FM front end, FM AGC and
amplified AVC for AM. The unique IF limiter design auto-
matically providss the number of limiting and IF stages re-
quired for smooth non-flutter reception. The silicon diode
power supply is extremely conservatively rated and is fuse
protected assuring long service life. A tuning meter shows
when the station is tuned-in for clearest reception on AM or
FM. Use of three circuit boards greatly simplifies construc-
tion of circuit, you do only a minimum of wiring. All IF trans-
formers and coils are prealigned so it will be ready to operate
as soon as consiruction is completed. Appearance of this top-
quality unit is further enhanced by the vinyl-clad steel cover in
black with inlaid gold design. A multiplex jack is provided
for addition of converter unit to receive multiplex stereo
broadcasts on FM. A top dollar value.

HEATHKIT
BC-1A

$26%

Wide range broadcast reception

HIGH FIDELITY AM TUNER KIT

This AM tuner was designed especially for high fidelity applica-
tions. It incorporates a special detector using crystal diodes, and
the IF circuit features broad bandwidth to assure low signal
distortion. Audio responseis =] db from 20 CPS to 9 k¢, with §
db of pre-emphasis at 10 k¢ to compensate for station rolloff.
Scnsitivity and selectivity are excellent and the tuner covers the
cntire broadcast band from 550 to 1600 kc. Quict performance is
assured by a 6 db signal-to-noisec ratio at 2.5-uv. Prealigned RF
and IF coils climinate the need for special alignment equipment.
Incorporates AVC, two outputs. two antenna inputs. and built-in
power supply. Edge-lighted glass slide rule dial for easy tuning.
Your “best buy™ in an AM tuner. Shpg. Wt. 9 Ibs.

HEATHKIT

PT-1

$8995

A deluxe AM-FM
tuner combination
loaded with extras!

HEATHKIY
FM-JA

267

Enjoy stafic-free FM entertainment

HIGH FIDELITY FM TUNER KIT

FM programming, your least expensive source of high fidelity will
provide you with years of real enjoyment. This beautifully styled
FM tuner features broad-banded circuits for full fidclity and better
than 0 uv sensitivity for 20 db of quieting to pull in stations with
clarity and fuli volume. Covers the complete FM band from 88 to
108 mc. Stabilized, temperature-compensated oscillator assures
negligible drift after initial ‘warmup. A ratio detector provides
high-efficicncy demodulation without sacrificing hi-fi performance.
IF and ratio transformers are prealigned, as is the front end tuning
unit, making special alignment equipment unnecessary. Edge-
lighted glass slide rule dial for easy tuning. You nced not wait to
have FM in your home at this low price. Shpg. Wt. 8 Ibs.

HEATH COMPANY ¢ a subsidiary of Daystr{bm, inc. * Benton Harbor 15, Mich.

October, 1958

www.americanradiohistorv.com

79


www.americanradiohistory.com
www.americanradiohistory.com

80

HEATHKIT

W-7M

55 watts of hi-fi power at

only $1 per watt

% BEAUTIFULLY STYLED IN BLACK AND GOLD

% UNITY OR MAXIMUM DAMPING

HEATHKIT
W-6M
Plenty of Reserve Power
Without Distortion

“HEAVY DUTY” T7O-WATT HI-FI AMPLIFIER KIT

Here is an amplifier that will provide the extra
“push™ needed to drive any of the fine speaker
systems available today. for truly fine performance
at any power level. Silicon-diode rectifiers are
used to assuré long life and a heavy duty trans-
former gives you cxtremely good power svpply
regulation. Variable damping control provides
optimum performance with any speaker system.
Quick change plug selecis 4, 8 and 16 ohms or 70
volt output and the correct feedback resistance.
Frequency response at 1 watt is from 5 CPS wo 80
ke with controlled HF rolloff above 100 ke. At
70 watts output harmonic distortion is below 2%,
20 10 20,000 CPS and IM distortion is below 1%.
60 and 6.000 CPS. Hum and noise 88 db below
full outpur. Metered balance circuit. Designed
especially for casy assembly and years of depend-
able service. Shipped cxpress only. Shpg. Wi,
52 1bs.

“EXTRA PERFORMANCE’
55 WATT HI-FI AMPLIFIER KIT

Another Heathkit first! An honestly rated high power amplifier
with many top quality features at less than a dollar per watt.
Full audio output is conservatively rated at 55 watts from 20
CPS to 20 kc with less than 2% total harmonic distortion
throughout the entire range. Unique paired output connections
permit instant switch selection of “unity” or “maximum”
damping factors for all 4, 8 or 16 ohm speakers. Each output
has an optimized current feedback circuit for unity damping
so that there will be no compromise in performance when
any of the impedances is used. This current feedback circuitry
s entirely shorted out when not in use to obtain the highest
possible damping factor. Features include level control and
“on-off” switch right on the chassis plus provision for remote
control from precamp, ctc. Famous “bas-bal” circuit conven-
iently balances EL-34 output tubes. These heavy duty push-
pull tubes operate into a high quality {apped-screen trans-
former designed especially for this unit. A 70-volt output on
the transformer provides for P.A. or large music systems. The
silicon diode power supply features a protection device that
controls current until tubes have warmed up, greatly increasing
service life of all components. The stylish black and gold case
measures 67 H. x 872" D. x 15”7 W. Convenient pilot light on
the chassis. Thoughtful circuit layout makes this kit easy to
build. Dollar for watt you can't beat this buy. Shipped express

only. Shpg. Wi. 28 Ibs.

s - - .'f
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HEATHK!T

W-5M
Top-Flight Performance
for the Critical Listener

25-WATT HI-FI AMPLIFIER KIT

Considered 1op value in its power class by leading
independent research organizations, the W-5M
incorporates all the design features required by
the super critical listener. Features include a
specially designed Peerless output transformer and
KT66 tubes. The circuit is rated at 25 watts and
will follow insiantaneous power peaks of a full
orchestra up 10 42 watts. A “tweeter saver” sup-
presses high frequency oscillation and a new 1ype
balancing circuit facilitates adjustment of Yhe
*‘dynamic”’ balance between output tubes. Fre-
quency response is £1 db from 5 CPS 10 $60.000
CPS at t watt and within 2 db from 20 to 20,000
CPS at full 25 watts output. Harmonic distortion
is less than. 1% at 25 watts and IM distortion is
17 at 20 watts {60 and 3.000 CPS, 4:1). Humjand
noisc arc 99 db beiow 25 watts for truly quiet per-
formance. Rich black and gold colored styling.
Shipped ¢xpress only. Shpg. Wt. 31 ibs.

HEATHKIT
| wa-am
Faithful Sound Reproduction
with Minimum Investment

20-WATT HE-Ft AMPLIFIER KIT

This finc amplifier will amaze vou with its out-
standing performance. Itfeaturesatrue Williamson
circuit with exiended frequency response. low dis-
tortion, and low hum levels. Enjoy true hi-fi with
only a2 minimum investment compared to other
units on the market. 5881 tubes and a speclal
Chicago-Standard output transformer are em-
ployed to give you full fidelity at minimum cost.
Frequency response extends from 10CPS to 100 ke
within 1 db at ! watt assuring you of full cover-
age of the audio range. Clean, clear sound am-
plification takes place In circuits that hold harmonic
distortion at 1.5% and [M distortion below 2.7%
at full 20 watt output. Hum and noise are 95 db
below full output. Taps on the output iransformer
are at 4, 8 or 16 ohms to maich the speaker system
of your choice. An outstanding performer. this
investment will bring you years of listening enjoy-
ment. Shipped express only. Shpg. Wi, 28 Ibs.

All basic amplifiers reconvnended for use with model WA-P2. SP-1 or SP-2 preamplifiers
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“BOOKSHELF’ 12-WATT AMPLIFIER KIT

The model EA-2 combines eye-pleasing style and color with
many extra features for high quality sound reproduction. This
fine amplifier provides full range frequency response from 20
to 20,000 CPS within =1 db. Harmonic distortion is less than
1% at full 12 watt output over the entire range (20-20,000
CPS). IM distortion is less than 1.5% at 12 watts with low
hum and noise. Miniature tubes are used throughout the ad-
vanced circuitry, including EL84 output tubes in a push-pull
tapped-screen output circuit using a special designed output
transformer. Transformer has taps at 4, 8 and 16 ohms. The
model EA-2 has its own built-in preamplifier with provision
for three separate inputs, mag phono, crystal phono and tuner.
The mag phono input features RIAA equalization. Separate
bass and treble controls are provided with,boost and cut action.
A special hum-balance control assures quiet operation. The
luxury styled cabinet has a smooth simulated leather texture
in black with tnlaid gold design and is constructed of vinyl
plastic bonded to steel. It resists scuffing, wear, abrasion, and
chemicals. The front panel features brushed-gold trim and
buff knobs wita gold inserts for a very pleasing appearance.
An amber neon pilot lamp indicates when the amplifier is on.
Cabinet measures 122" W. x 335” D. x 4% " H. making it
suitable for use on a bookshelf, end table, etc, High quality
is emphasized throughout for performance matching ampli-
fiers costing many times more, Shpg. Wit. 15 ibs.

HEATHKIT
A9-C

A Bargain Package of

Invaluable for

HEATHKIT
EA-2
Combines beauty, style
and quality

% LESS THAN 1% DISTORTION AT FULL OUTPUT OVER
ENTIRE AUDIO RANGE.

% BUILT-IN PREAMPLIFIER

HZATHKIT
AW-1

HEATHKIT
AV-3

52995

Measure Exact

Power and Performance

GENERAL-PURPOSE 20-WATT AMPLIFIER KIT

The AS-C combines a preamplificr. main amplifier
and power supply all on one chassis providing a
compact unit 1o fill the need for a good high fi-
delity amplifier with a moderate cash investment.
Designed primari v for home installations, it is
also capable of fulfilling P.A. requirements. The
preamplifier secticn features four separate switch
selected inputs. Separate bass and treble tone con-
trols offer 15 db boost and cut. A true high fi-
delity performer. the A9-C covers 2¢ to 20,000
CPS within 1 dbk. Front panel is detachable, and
can be installed on the outside of a cabinet where
the chassis come: through. for custom installa-
tions. A fine unit with which to starl your hi-fi
system. Shpg. W1, 23 Ibs.

HEATH COMPANY » a s’ubsudlary of Daystrom, l,nc. . Benton Harb
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Hi-Fi Testing

AUDIO YTVM KIT i

Critical AC voltage measurements ar¢imade easy
with this high quality vacuum tube voltmeter
which emphasizes stability, broad frequency re-
sponse and sensitivity. Features targé 4157 200
microampere meter, with increascd’ damping in
the meter circuit for stability in low frequency
tests. Extremely high veltage range handles meas-
uwrements from a low value of 1 millivolt to a
maximum of 300 volts. AC (RMS) voitage ranges
are: 0-.01. .03, .1, .3, 1, 3, 10, 30, 100 and 300
volts. Db ranges cover —52 1o +352 db. Employs
1% precision mul'.iplicr resistors for maximum
accuracy. High input impedance (I .megohm at
1,000 CPS). Frequency response is essentially flat
from 10 CPS t0 200 kc. Shpg Wt. 61bs. i

i

1
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AUDIO WATTMETER KIT

Power Output

Here is a ﬁnc meter tO ICCumlcly measure ou(pul
wattage. Five power ranges coven 0-S mw. 50 mw,

‘500 mw, S w and 50 w full scale. Five switch se-

lected db ranges cover — 10 db to +30 db. All
indications are read dirzcily on'’ the large 414" 200
ua meter. Frequency response is- %1 db from 10
CPS to 250 ke. External or interrial load resistors
are selected with convenient frant panel switch.
Non-inductive load resistors are built in for 4,

* 8, 16 or 600 ohms impedance. Precision multiplier
résistors arg used for high accuracy and incorpo-

rates a crystal diode bridge for wide-range fre-
quency response. Modern stylmg. and convenient
front panel|design. Cabinet is ventilated tc allow

" efficient cooling of loa:__i resistors, Shpg. Wi. 7 Ibs.
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HEATHKIT
CE-1

5439

CONTEMPORARY
Model CE-1B Birch
Meodel CE-1M Mahegany

TRADITICNAL
Model CE-1T Mahosany

Combine all your Hi-Fi equipment

in this attractive cabinet

CHAIRSIDE ENCLOSURE KIT

This Chairside Enclosure lets you combine all of your hi-fi
equipment into one compact control center and, at the same
time add a beautiful piece of furniture to your home. The
CE-1 is designed to house the AM and FM tuners (BC-1A
and FM-3A) and the WA-P2 preamplifier along with the
majority of record changers which will fit into the space pro-
vided. Adequate room is available in the rear of the unit to
house any of the Heathkit amplifiers designed to operate with
the WA-P2. The enclosure is flexible enough to give you a
large choice in. component installation. If only one tuner and
the preamplifier are used, the two units can be installed in the
tilt-out drawer, or if more convenient, either unit can be placed
in the space provided in front of the changer compartment,
The tilt-out shelf can be installed on either right or left side
and the lift-top lid is similarly designed to lift from either side
depending on vour choice during construction. Good ventila-
tion is achieved through appropriately placed slots in the
bottom and back of the enclosure. Overall dimensions are
18”"W.x 24" H.x 35%2" D. The changer compartment meas-
ures 1734" L.x 16" W.x9%" D. All parts are precut and
predrilled for easy assembly and attractive hardware is sup-
plied to match each style. The contemporary cabinet is avail-
able in either mahogany or birch and the traditional cabinet
is available in mahogany only. Furniture grade plywood can
be finished to your taste. Shpg. Wt. 46 Ibs.
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[ HeaTHkIT
AG-9A

Your own source of

Hi-Fi audio signals

AUDIO SIGNAL GENERATOR KIT

The model AG-9A is “made to order” for high
fidelity applications, and provides quick and ac-
curate selection of low-distortion signals from 10
CPS to 100 ke¢. Three rotary switches select two
significant figures and a multiplier to determine
audio frequency. Incorporates step-type and a
continuously variable output attenuator. Output
indicated on large 4% " panel meter, calibrated in
volts and db. Attenuator system operates in 10 db
steps, corresponding to meter calibration, in
ranges of 0-.003, .01, .03, .1, .3, 1, 3 and 10 volts
RMS. “Load” switch permits use of built-in 600-
ohm load, or external load of different impedance.
Qutput and frequency indicators accurate to with-
in £5%. Distortion less than .1 of 1% between 20
and 26,000 CPS. Shpg. Wil. 8 1bs.

HEATHKIT
AA-1

3 Audio test instruments
in one compact unit

AUDIO ANWALYZER KIT

Complete high fidelity testing facilities are yours in
the AA-l, It combines the functions of three
separate instruments; an AC VIVM, audio walt-
meter and a complete IM analyzer with filters and
high and low frequency oscillators built in. VTVM
ranges are: 0-.061, .03, .1, .3, 1, 3, 10, 30, 100 and
300 volts (RMS). Db scale reads from -65 to +52
dbm. Wattmeter ranges are: .15 mw, 1.5 mw, 15
mw, 150 mw, 1.5.w, 15 w and 150 w. IM sczles
are 1%, 3%, 10%, 30% and 1009 full scale.
Prowvides internal load resistors of 4, 8, 16 or 600
ohms. Combining and consolidating functions
reduces the number of test leads and controls re-
quired for the same test. Complete instructions
arc provided for easy assembly, also valuable in-
formation on use of instrument. Shpg. Wt. 13 [bs.

H
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[THEATHKIT
HD-1

Check amplifier
distortion quickly

HARMONIC DISTORTION METER KIT

Valuable in both designing and servicing of audio
circuits, the HD-1 wused with an audio signal
generator. will accerately measure harmonic dis-
tortion at any or all frequenties between 20 and
20,000 CPS. Distortion is read on panel meter in
ranges of 0-1. 3, 10, 30 and 1009 full scale. Full
scale voltage ranges of 0-1, 3. 10 and 30 volts are
provided for the initial reference settings. Signal-
to-noise ratio is measured on a separate meter
scale calibrated in db. Features high input im-
pedance (300.000 ohms) and 1%, precision resis-
tors in the VI'VM voltage divider circuit for excel-
lent sensitivity and accuracy: High quality com-
ponents insure years of dependable service. Com-
plete instructions provided for easy assembly and
operation. Shpg. Wt. 13 1bs.
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HEATHKIT

— S

TRANSISTOR PORTABLE RADIO XIT

The overwhelming sales of this outstanding transistor portable
have made a substantial price reduction possible ... in addi-
tion, an all new plastic molded case adds the finishing touch to
the exceptional circuitry. Six nume-brand (Texas Instrument)
transistors are used for extra good sensitivity and selectivity.
The 47 » 6" PM speaker with heavy magnet provides excellent
tone quality. Use of this large sp2aker and roomy chassis make
it unnecessary to crowd components adding greatly to the case
of construct.on. Transformers are prealigned so it is ready for
service as soon as construction is compleied. A touchup in
alignment is casily accomplished on a station by following
simple instructions in manual. Alignment td0] furnished. Has
built-ir. rod-type antenna for reception in all locations. Six
stancard sizz "D” flashlight cells are used for extremaly long
battery life (between S00 and 1000 hours) and they can be
purchased aimost anywhere. Cabinet is two-1one blue molded
plastic with pull-out carrying handle. Dimensions are 942”7 L.
X7V H, x 4" D. Shpg. Wt. 6 lbs. .

Model XR-1-L: Identical to XR-1-P except in genuine leather
case, Rich, warra sun-tan tone. Leather carrying strap included.
Shpg. Wi, 7 lbs.

Leather Case: <an be purchased separately if desired. Fits all
XR-1Ps and XR-1's. No. 93-1. Shpz. Wi 3 Ibs. $6.95.

HEATHKIT
CT-1

95 HEATHKIT
57 DF-1

Test condensers right Pin-point your

MODEL XR-1.U

$3495

HEATHKIT

XR-1-P

Newly designed plastic
case . . . new low price!

% 47 X 6" SPEAKER FOR "'BIG SET'" TONE
% LONG BATTERY LIFE (500 to 1000 Hours)

REATHKIT |

HIATHKIT MC-1
FD-1

{$ volt mede FD-1-4)
(12 volt med2( FD-1-12)

Detects Save your

in the circuit

IN-CIRCUIT CAPACI-TESTER KIT

Check most capacitors for “open”
or “short™ right in the circuit with
this handy kit. Detzets open capac-
itors from aboat $0 mmf up, not
shunted by an c«cessively low resist-
ance value, Cheecks shorted capaci-
tors up to 20 mfd (not shunted by
less than 1C ohms). (Does not detect
leakage sor check clectrolytic con-
densers.) Employs a 60-cyele fre-
quency for the shoct test and a 19
megacycie frequency for the open
test. Uses electran beam “eye™ tube
for quick indication. Test leads in-
cluded. Shpg. Wi. £ Ibs.

exact location

TRANSISTOR RADIO DIRECTION
FINDER KIT

This transistor radio compass will
double as a portable radio. Covers
the standard broadcast band from
540 to 1600 k¢. 1deal for use aboard
boais and also on land bv hunters,
hikers, etc. A directiongl high-Q
ferrite antenna rotates rom the
front panel to obtain a fix on a sta-
tion. A |1 ma meter serves as null
and tuning indicator Prealigned 1F
transformers-—six transistor circuit.
Powered by tiny 9-volt bartery with
spare included. Dimensions 7147
W.x5%°H.x5%" D.Shpg. Wt Slbs.

gas fumes

FUEL VAPOR DETECTOR KIT

Protect your bca: and passengers
against ire and zxplosion with one
of these fuel vzpor detector Kkits.
Indicates the presence of fumes on a
three-co cr “safe-de ngerous' meter
scale and immediately shows if it s
safe to start the eagiae. A pilot lamp
shows when the detector is operat-
ing. Easv to build and install, even
by ¢ne 10t having previous expe-
rience. ®perates from your boat
battery. The kit is complete with
heavy-duty neoprene insulated cable
and icchudes spare detector unit.
Shpg. Wi, 4 Ibs,

bhoat batteries

MARINE CONVERTER KIT

Charge 6 or 12 volt batteries with
this marine converte: and battery
charger. A panel mounted 25 am-
pere meter continuously monitors
the charging current Moisture and
fungus proofed ‘or rugged. marine
use, Convection cooling prevents
unsafe temperatere rise. The MC-1
has no moving pacts, tubes nor
blowersto wear out or break. Mount-
ing brackets are supplicd for easy
installation on any bozt, ldeal for
keeping batteries fully charged or to
supply extra curren: for appliances,
Shpg. Wt. 16 Ibs.

HEATH COMPANY ¢ a subsidlary of Daystrom,.inc, - Benton Harbor 15, Mich.

October, 1958
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“APACHE” HAM TRANSMITTER KIT

Fresh out of the Heath Company laboratorics, the brand-new
“Apache” model TX-1 ham transmitter features modern styl-
ing and the latest in circuitry for extra fine performance. The
“Apache” js a high quality transmitter operating with a 150
watt phone input and 180 watt CW input. In addition to CW
and phone operation, built-in switch selected circuitry pro-
vides for single-sideband transmission through the use of a
plug-in external adapter. These SSB adapters will be available
in the near future. A compact, stable and completely redesigned
VFO provides low drift frequency control necessary for SSB
transmission. A slide rule type illuminated rotating VFO dial
with vernier tuning provides ample bandspread and precise
frequency settings. The bandswitch allows quick selection of
the amateur bands on 80, 40, 20, 15 and 10 mecters. (11M
with crystal control). This unit also has adjustable low level
speech clipping and a low distortion modulator stage employ-
ing two of the new 6CA7/EL-34 tubes in push-pull class AB
operation. Time sequence keying is provided for “chirpless”
break-in CW operation. The final amplifier is completely
shielded for greater TVI protection and transmitter stability.
Die-cast aluminum knobs and front panel escutcheons add to
the attractive styling of the transmitter. Pi network output
coupling matches antenna impedances between 50 and 72
ohms. Shpg. Wt. 107 Ibs.

$50.00 deposit required on C.0.D. orders. Shipped motor freight unless other-
wise specified.

[ Hearnxit
TX-1

Complete Versatility for Top -

Notch Amateur Communications

% NEWLY DESIGNED VFO—ROTATING SLIDE RULE DIAL
% MODERN STYLING—PROVISION FOR SSB ADAPTER

[Mneatnxir
DX-20

An ldeal
Code Transmitter

{ HEaTHKIT ‘
B 189~

You’ll be Proud to Own
This Outstanding Performer

HEATHKIT
DX-40

Phone & CW Facilities
at Low Cost

- e

S

DX-20 CW TRANSMITTER KIT DX-108 PHONE AND CW TRANSMITTER KIT DX-40 PHONE AND CW TRANSMITTER KIT

84

Designed espccially for CW work, the DX-20
features high efficiency at low cost. An ideal rig
for the novice or advanced-class CW operator.
Plate power input is 50 watts, and covers 80, 40,
20, 15, 11 and 10 meters with single knob band-
switching. Features a single 6DQ6A tube in the
final amplifier stage and a 6CL6 as a crystal oscil-
lator. Pi network output circuit matches various
antenna impedances between 50 and 1000 ohms
and reduces harmonic output. Top-quality parts
are featured throughout, including “‘potted’ trans-
formers, c1¢.. for long service life. Complete shield-
ing to minimize TV]. Removable metal pull-out
plug on left end of cabinet provides access for
crystal changing. Very easy to build with complete
instructions supplied. Shpg. Wt. 19 Ibs.

Well known for its high quality and finec per-
formarce the DX-100 features a built-in VFO,
modulator, and power supply, compilete shiclding
to minimize TVI, and a pi network coupling to

match impedances from 50 to 600 ohms. RF out- -

put is in excess of 100 watts on phone and 120 watts
on CW, for clean strong signals on all ham bands
from 10 to 160 meters. Single knob bandswitching
and illuminated VFO dial and meter face add real
operating convenience. RF output stage uses a pair
of 6146 tubes in parallel, modulated by a pair of
1625’s. High quality components are used through-
out, such as potted transformers, silver-plated or
solid coin silverjswitch terminals, aluminum-heat
dissipaiing ¢aps on the final tubes, ¢copper plated
chassis. etc. Shpg. Wt. 107 Ibs.

$50.00 deposit required on C.O.D. orders. Shipped
motor freight unlpss otherwise specified.

PR St = PR N W
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An outstanding buy in its power class the DX-40
provides both phone and CW operation on 80, 40,
20, 15, 11 and 10 meters. A single 6146 tube is used
in the final amplifier stage to provide full 75 watt
plate power input on CW, or controlled carrier
modulation peaks up to 60 watts for phone opera-
tion. Modulator and power supplies are built in
and single-knob bandswitching {s ¢combined with
the pi network outpultcircuit forcompleteoperating
convenience. Complcte shielding to minimize TV
Provision is made for three crystals. A four-position
switch selects any of the three crystals or a jack for
external VFO. Crystal sockets are reached through
access door in rear of cabinet. High quality
D’Arsonval movement pancl meter. Shpg. Wt.
25 1bs.

]
‘41
s
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“YMOHAWK’’ HAM RECEIVER KIT

Here is a ham receiver that any radio operator would be
proud to own. The “Mohawk™ has all the functions required
for high quality communications with clear, rock-steady re-
ception on all bands. This 15-tube receiver features double
conversion with 1F’s at 1682 k¢ and 50 kc and covers all of
the amateur frequencies from 160 through 10 meters on
seven bands with an extra band calibrated to cover 6 and 2
meters using a converter. Receiver accommodations are pro-
vided for these converters which will be available in Heathkits
soon. The “Mohawk” is specially designed for single-sideband
reception wi'h crystal controlled oscillators for upper and lower
sideband selection. A completely preassembled, wired and
aligned front end coil assembly assures case of construction
and top performance of the finished unit. Other features in-
clude five selectivity positions from 5 k¢ to 500 CPS, bridged
T-notch filte- for maximum heterodyne rejection. and a built-
in 100 ke crystal calibrator. The set provides a 10 db signal-
te-noise ratio at less than 1 microvolt input. Front panel
features S meter, separate RF, IF and AF gain controls, T-
notch tuning. T-notch depth, ANL, AVC, BFO, bandswitch,
tuning, antenna trimmer, calibrate set, calibrate on, CW-
SSB-AM, receive-standby, upper-lower sideband, sclecrivity,
phone jack und a wide band rotating slide rule type vernier
tuning dial with casy to read calibrations. Shpg. W1t. 67 lbs.

$50.00 required on C.0.D. orders. Shipped motor freight unfess otherwise
specified.

HEATHKIT
8-1

Get Proper Match
Between Transmitter
and Antenna

HEATHKIT
AM-2

Measure Standing
Wave Ratio

HEATHK!T
vX-1

i
it

HEATHKXIT

Wiy

HEATHKIT
RX-1

Now in Kit Form a Top
Quality Ham Band Receiver

% PREWIREC AND ALIGNED FRONT END COIL ASSEMBLY.
% CRYSTAL CONTROLLED OSCILLATORS FOR DRIFT-

FREE RECEPTION.

>’\

f!"
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HEATHKIT
14
Quick Check of
Transmitter Operation

Eliminates Hand
Switching

BALUN COIL KIv

Unbalanced coix lines used on the
most modern transmitters can be
maiched tc balance lines of either
75 or 300 ochms impedance by using
the model B-1 3alun Coil Kit, Can
be used with transmitters and re-
ceivers without adjustment over the
frequency rang: of 80 through 10
reters, and will handle power inputs
up to 200 watts. Cabinet size is 10°
square by 5" D. and may be located
any distance from the transmitter or
antenna. A proective cover is sup-
plied to prevent damage in outdoor
installations. Shpg. Wt. 4 Ibs.

REFLECTED POWER METER KIiT
The match of your antenna trans-
mission system can be checked by
measuring the forward and reflected
power or standing wave ratio from
1:1 to 6:1 with this fine unit. De-
signed to handle a peak power of
well over | kilowatt of energy the
AM-2 may be left in the antenna
system feed line at all times. Band
coverage is 160 meters through 2
meters. Inputand outputimpedances
for 50 or 75 ohm lines. No external
power required for operation. Cabi-
net size is 734" x 46" x 4%". Shpg.
Wit. 3 lbs.

ELECTRONIC YOICE CONTROL KIT
This unique device allows you to
switch from receiver to transmuter
merely by talking into your micro-
phone . . . you get the advantage of
“telephone-type conversation'” as in
single sideband but with regular AM
transmission. The unit is adjastable
to all conditions by sensitivity con-
trols provided. A variable time delay
control changes the *hold™ time.
Provision is made for rec&ver and
speaker connections and also for a
[17voltantennarelgy. Built-inpower
supply. Complete instructions pro-
vided. Shpg. Wt. §.1bs.

HEATH COMPANY ¢ a subsidiary of Daystrom, In¢c. * Bentan

October, 1958
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RF POWER METER KIT

This self contained vnit requires no
power for operation. You simply
place it close to the tpansmitter
antenna tosample the R F field which
is then indicated an the pznel meter.
Operates withanytransmitter huving
an output frequency between 100 ke
and 250 me, regardless of power.
Sensitivityis 0.3 volts RMSfullscale,
and a $pecial control an the panel
allows for further adjustment of the
sensitivity. Measures 334" W._x 647
L. x 2" D. An easy way 10 put your
mind at case concerning tfansmitter
operation. Shpg. Wit. 2 Ibs.

Harbor 15, Mich.
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DUAL-CHASSIS 20 WATYY HI-FI
AMPLIFIER KIT

Model W3-AM

1 Model 401-6
(Shp*" Ll A (Shps. W1. 7 1bs.) [
‘ $A0Q75 e
49 sy50 e '
P

Model AR-3
{Shpg. Wt, 12 Ibs.)

Model CR-1
{Shpg. Wt. 3 Ibs.)

52995

{less cabinet)

VAUTOMATICY CONELRAD

ALARM KiT
o ’3.*}5_
».:.4__-—.—- =

| - il ©

5185

Model BR-2
(Shpg. Wt. 10 ibs.) {less cabinet)

3 7 Ko
Madel XQ-1 $IQ9S Model QF-1 SQ95 e
{Shpa. Wi. & Ibs.) 18 {Shpg. Wi, 3 Ibs.) 9 (Sh:;\mw' c‘ Ilb;)

51395

VIBRATOR POWER tUPPLY KIT

VARIABLE FREQUENCY
OSCILLATOR KIT

PROFESSIONAL RADIATION
COUNTER KIT

Model GD-1B

o {Shpg. Wi 4 Ibs.)
¥

o $2'|9s

& volt Model VP-1-6
12 velt Model VP-1-12
(Shpg. Wt 4 ibs.)

Model VF-1
(Shpg. Wt. 7 Ibs.}

51950

Model RC-1
(Shpg. Wt, 8 1bs,)

$7995

49
-

sfij |

ISOLATION TRANSFORMER KIT ELECTRONIT SWITCH KIT

p——————

Model 171 {
{Shpg. Wt ¢ Ibs.)

$165°

Model $-3
(Shpa. Wt. B Ibs.)

Model PS-3
{Shpg. Wt. 17 lbs.)

Model VC-3
{Sheg. Wt. 4 Ibs.)

52,'95 $355° $'|250

DIRECT-READING CAPACITY

RESISTANCE SUBSTITUTION
METER KIT

BOX KIT
EASY TIME PAYMENTS —
AVAILABLE FOR YQUR (Shpg. Wt. 2 Ibs.}
Model CM-1 CONVENIENCE . . . $g5s0
{Shpg. Wt. 7 Ibs.)
A d : CONDENSER SUBSTITUTION
52950 ny order totaling $90 or more ean BOX KIT
be paid for in small monthly poy- Model CS-1
Model TC-2 53495 ments [send for complete details). (Shpa. Wt. 2 tbs.)
{Shpa. Wt. 12 Ibs.) $gso

CATHODE RAY TUBE
CHECKER KIT

LABORATORY RF
GENERATOR KiIT

DECADE CONDENSER KIT
Moadel DC-1

{Shog. Wt. 3 19s.) x
. set0 (O
. N

Model CC-1
{Shpg. Wt 10 1bs.)

86

{Shpg. Wt. 16 1bs.}

www americanradiohistorv.com

_ DECADE RESISTANCE KIT
' Model DR-1
\& {Shpg. Wt. 4 Ibs.)
- » s 95 Model QM- $ 50 M. 50
» J"ﬁf Mogel LG 48 {$hpg. Wt. 14 Ibs,) 44 519
¢
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TV PICTURE TUBE TEST ADAPTER®
FOR 71C-2 AND T7C-2P

PORTABLE TUBE CHECKER KIT

Model TC-2P
(Shpa. WL, 15 Ibs.)

Model 355
- (Shpg. Wt. 1 1b.)

53895 $450

I S e T WO D S, e T T X ==rig
ELECTRONIC IGHITION SCOPE PROBES
ANALYZIER KIT Scope Demodulator Prabe Kit
Model 337-C

(Shpg. Wt. 1 1b.)

5350

MODEL 1A-1
(Shpg. Wr. 20 Ibs.)

55995

tow Capatity Probe Kit

Model 342 9,’-—f
(Shpg. Wt. 1 1b.) Q‘Q
5350 i

R A N e L e e

“LOW RIPPLE” BATTERY
ELIMINATOR KIT

IMPEDANCE BRIJGE KIT

o Model BE-5
$595 {Shpg. Wt. 21 fbs.)

LS S i ey oy =g

ORDER DIRECT BY MAIL... from the
WORLD’S LARGEST MANUFACTURER

OF ELECTRONIC INSTRUMENTS IN KIT FORM
Save V2 or more over equivalent ready-made products by
buying direct and assembling them yourself. You gain price-
less knowledge through complete and informative construc-
tion manuels.

Model 1B-2A
(Shpg., Wt. 1% Ibs.)

53975

fEm

HEATH COMPANY assiday

Name___

ORDER
BLANK

NOTE: All prices and speci-
ficotions subject to change
without notice.

Address__.__.

City & Zone

ELECTRONIC ANALOG

. T N

BINDING POST KIT BATTERY TESTER KIT

7
) %/
W7 Model B
A odel BYT-1
{Shpg. Wt. 2 Ibs.)

— - Model 362
/ ﬂ?‘ @__\ (Shpg. Wt. 1 1b.) $g8so
';y/ SRL N
$400
T T A e e —— e Y

YTvm PROBES ENLARGER TIMER KIT

30,000 Veolt DC HV
Probe Kit No. 336
Shpg. Wt. 2 1bs. $4.50
— Etched Circuit RF
Probe Kit No. 309-C
Peak-to-peak Voltage
- Probe Kit No. 338-C
Shpg. Wt. 2 Ibs. $5.50
e R e T Tl e e

Sheg. Wt. 1 1b. $3.50

Model ET
{Shpg. Wt. 3 Ibs.)

5“50

Bt e R DR

COMPUTER KIT
Fult Computer Group €

394500 M)ﬂe
X,'ﬂ Y

DD
Send for this D ed
informao- o
tive booklet = ———y

and many other

’,/ describing these
Write for ‘ree folder. do-it-yourself kits.
TS = g i

Day;

SHIP VIA

[ Parcel Post
— = [ Express

[0 Freight

State. — [ Best Way

" (PLEASE PRINT)

Enclosed find ( ) check { )

QUANTITY
money order for.

iTEM MODEL NO. PRICE

Please ship €.0.D. ( ) postage
enclased for.______ . peunds.

Oa Express orders go not include
transportation chargas—they will
be collected by the ecpress agency

af time of delivery,

On Parcel Post Ordersinclude post-

age for weight shown. All prices
are NET F.0.B. Bemton Harbor,
Mictigan, and apply 1o Continental
U.S. and Possessions only.

[0 SEND FRIE Heathkit Catalog

POSTAGE

TOTAL

October, 1958
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An.importani announcement for everyone
considering a small-space wide-range
speaker systzm , . , monaural or stereo

ACTUAL
TESTS
PROVE
niversity

RRL

ULTRA LINZAR RESPONSE SYSTEMS

SUPERIOR

Compared with competitive widefy publicized
hizh compliance small-space systems

AT *40 to *85 SAVING

RRL systems use a specially designed
acoustic coupler to load the new Uni-
versity high compliance woofer, enabling
it to radiate tremendous bass energy
with only smmall cone excursions. This
achieves greater linearity and virtually
eliminates distortion. Tweeter response,
carefully matched to the woofer’s acous-
tic output, is smooth and flat to beyond
20,0C0 cps: Result: better bass; cleaner
treble, smootfher response than any com-
petitive small-space, high .compliance

Lnits based on tota|ly sealed enclosures,
using "“air spring’ capacitance loading.

*RRL — Radiation Resistance Loading

PROOF OF SUPERIORITY

. . . as demonstrated by actual comparative measurements*® of Uni-
versity Model S-10 RRL ultra linear response system , . , and widely
publicized competitive brands X and Y, under identical conditions.

75% LESS BASS DISTORTION

Distortion measured at 30 cycles with
equal sound output for all systems.

[
Brand X r"\ {\ -‘ /\ 15% distorfion

V7 \J 10%  distortion

ﬁJ’W”
RRL §10: [\ \ f / 3% distortion
VoV vV
Brand X ... - 0%
Brand Y .. .
RRL $-10 . 3'/2%

The highly efﬁcnent S-10 reqmres only
Y4 of the cone excursion of Brands X
and Y to produce the same sound out-
put. Result: greater inherent linearity
and 75% less distortion.

Brands X and Y reach overload condi-
tions 4 times sooner (6 db) than the
S$-10. Bass distortion at higher sound
levels is therefore considerably greater
with X and Y than with the S-10.

WIDER FREQUENCY RESPONSE

Brand X ..... .7 db down at 15,000 cps
Brand Y: .2 db down at 15,000 ¢cps
RRL S-10 ... flat to beyond 20,000 cps

Measured average acoustic energy,
7000-20,000 cps, for equal power in-
puts, demonstrates that Model S-10
performs . . .

5 db better than Brand X
2 db better than Brand Y

Ultra lincar response systems are not
handicapped by the treble deficiencies
common to competitive systems. With
clean program material, the remarkably
flat response and exceptionally true
reproduction of upper harmonics by the
S-10 result in amazingly realistic repro-
duction without “harshness.” A Pro-
gram Distortion Filter is provided which
can be switched into the circuit to cor-
rect for inferior radio programs, worn
records, tapes, etc.

B 0008000083002 00000 0000084008000 0000080800000000000005000400000800880808008

LOWER POWER REQUIREMENTS

Measured average of acoustic energy in
30-100 cps range, demonstrated that
Model S-10 performed .. .

4 db better than Brand X

2 db better than Brand Y

This test shows that the S-10 s, in effect,
100% more sensitive. (The ultra linear
response systems will fill any average
room with sound above normal listen-
ing level, using any high quality low
power high fidelity amplifier.)

* HOW TESTS WERE CONDUCTED

Frequency response was obtained in an
anechoic chamber, using a calibrated Western
Electric 640AA Microphone and RA-1095
Amplifier, a General Radio Model 13064B Beat
Frequency Oscillator and a Seund Apparatus
Model FRA Graphic Recorder.

Distortion was measured with a Hewlett-
Packard Model 330B Distortion Analyzer. The
speakers were driven from a Hewlett-Packard
Model 200AB Audio Oscillator, feeding a
McIntosh 50-watt Power Amplifier.

Se0 0000000000000 000000000 0000000 00000000

GREATER SAVINGS WITH STEREO!

These RRL systems ‘incorporate an exclu-
sive University woofer feature . . . a dual
voice coil , . . that receives the fully sepa-
rated bass energy from both stereo chan-
nels and provides authentic full bass re-
sponse without need for expensive or com-
plicated networks, or an additional woofer
and woofer enclosure. Thus you can have
a complete stereo speaker system consist-
ing of one RRL S-10 and a matching stereo
adapter (speaker system with bass response
attenuvated below the 150 to 200 cycle
range} for approximately the same cost as
a single monaural Brand X and less than a
single monaural Brand Y.

SEBBEIIEBOLBIGBBIBIGEBDEIREEOSIROTS

NO “DAMPING FACTOR" PROBLEMS

Model S-10 RRL will work at maxi-
mum effectiveness with any modern
(low internal impedance) high fidelity
amplifier. No damping factor adjust-
ment at all is needed, whereas both
Brands X and Y require optimum set-
tings. If an amplifier does not-have this
control the performances of Brands X
and Y may be adversely affected.

ALL This AN
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You do
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© Over $22¢
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ALREADY THE ACCEPTED LEADER

At WFEUV.FM, pioneering stereo in New
York City via FM- Multiplex, RRL systems
have been selected for studio monitoring
and public demonstrations. Fred Waring
chose RRL systems for his latest nation.
wide high fidelity concert tour. “‘Research
House, 1958 of Beverly Hills, California,
awarded its Seal of Research Approval to
the RRL systems for their beautiful design
as well as quallty performance. The unde-
niable superiority of the RRL ultra lincar
response speaker systems has been recog-
nized by all authorities who know musi¢
and whose work demands the finest in

.speaker systems.

Hear these magnificent speaker systems at your dealer...soon!

LISTEN

WZ}@ sounas bellor

UNIVERSITY LOUDSPEAKERS, INC., 80 SO. KENSICO AVE., WHITE PLAINS, N.Y.
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Product Review

AUDIO OSCILLATOR
Dunlap Ele-tronics, Inc. of 764
Ninth St., Des Moines, Iowa has devel-
oped two new audio oscillators which
will supply audio signals {or general
testing and measurement in radio, TV,

and sound-system applications.
The units {urnish audio signals of
1000 and 400 eps at output levels of

zero db and —60 db at an output im-
pedance of 600 ohms. Model PO-2 has
the output available at two phone plugs
arranged fo fit a standard patch-pane!
jack. The Model CO-2 terminates in two
clip leads for gzeneral circuit testing.
Switches on top of the units control the
output levels end operating frequen-
cies. These self-contained, battery op-
erated units measure 13" x 2” x 4” and
weigh approximately one pound. Printed
circuits are used in the construction.
For further details and price infor-
mation, write the manufacturer.

"STERECORDER" 555-A

Supeiscope, Incorporated, 780 Gower
St., Hollywood 58, Calif. has announced
the availability of a new model “Stere-
corder,” the 553-A.

The unit will record and play back
siereo tapes. It will record stereophon-
ically from twc microphones or from
AM-FM sources. The unit itself con-
tains two built-in preamps and two
4-watt power amplifiers. Tapes speeds

are 7.5 and 3.75 ips. Frequency response
is = 2 db from 50 to 12,000 cps at 7.5 ips
and 30 to 10,000 cps at 3.75 ips.

The instrument is equipped with two
dynamic microphones and a 4” x 6” mon-
itor speaker. Matching 12" Lansing
“Signature” spealkers in individual en-

October, 1958

closures are available at additional cost.

‘This unit is also available with an ex-
tra stereo playback head (30 to 12,000
cps) to handle recorded 4-track sterco
tapes.

The company will forward a compre-
hensive data sheet on the Model 555-A
upon request.

"CROWN STEREQ-X"

International Radio & FElectronics
Corporation, South 17th St. & Misha-
waka Rd., Elkhart, Ind. is currently
marketing a new portable stereo tape
recorder as the “Crown Stereo-X.”

Standard units provide speeds of 15,
7.5, and 3.75 ips with other tape speeds
available on request, split or full-track
erase, as desired.

Frequency response is 20-30,000 cps
+ 2 db at 15 ips; 20-20,000 cps = 2 db
at 7.5 ips; and 20-10,000 cps = 3 db at
3.75 ips. Flutter and wow is .07% at 15,

09% at 7.5, and .2% at 3.75 ips speeds.
The signal-to-noise ratio is 54 db. All
specs determined by NAB standards.

The machine will handle all reel sizes
from 5 to the 102" NAB type with 14"
reels accommodated by the long-play
model. Fast forward and rewind time
is 55 seconds for 2400 feet.

The recorder is of aluminum con-
struction throughout with satin anod-
ized engraved panels.

TAPE CONTAINERS

The Magnetic Shield Diwision of Per-
fection Mica Company, Chicago 22, Ill.
has recently introduced a line of shield-
ed tape containers designed especially
to preserve and protect valuable and
irreplaceable recorded tapes.

The containers are available in many
sizes and shapes to suit individual re-
quirements. There are round and rec-
tangular cases as well as a new line of
round 7%” diameter cases for individ-
ual 5” and 7" reels. The containers are
made from *“Netic” and “Co-Netic” al-
loys which are non-shock sensitive and
non-retentive. They are said to remain
effective indefinitely without periodic
annealing.

www americanradiohistorvy com

ONLY FROM UNIVERSITY... A
FULL LINE OF RRL ULTRA LINEAR
RESPONSE SYSTEMS AND KITS

Outstanding for monaural—ideal as a stereo pair
Model $-10 2-WAY SYSTEMS

Components of the S-10 comprise the new 12*
C-12HC high compliance, dual voice coil woofer,
employed with the UL/HC 2500 ¢ps tweeter and
the special matched-level HC-2 crossover net-
work. Also includes the Program Distortian
Filter to correct for stridency of inferior radio
programs, worn records, tapes, etc. The enclo-/
sure is constructed of extra heavy % furniture
hardwoods. Gracefully styled to harmonize with
any decor. Model S-10H is for upright use;
S-11L, lowboy. Legs on base are removable for
shelf, bockcase, or buili-in applications. 24" x
14" x 142" deep, Shpg. wi., 51 lbs. User net;
Mahogany—5$139.00, Blond or Walnut—-$143.08

...And greater efficiency, greater RRL advantages

Model S-11 3-WAY SYSTEMS

The S-11 truly stands alone in its field! It cannot.
be compared with any other existing high com-.
pliance system . . . but only with the most ¢lab-
orale speaker systems, such as University’s
famed “Classic.” Its handsome compact RRL
enclosure houses the new heavy duty high com-
pliance 15" C-15HC dual voice coil woofer. The
new HC-3 network provides 500 cps crossover
to the 2-way Diffusicone-8 Diffaxial for mid-
range and 2500 cps crossover to the special
UL/HC Hypersonic Tweeter for response to
beyond audibility. The unique Program Distor-
tion Filter and “balance” control complete this.
magnificent system. Model S-11H is for use as
upright; Maodel S-11L, as lowboy. 267" x 194"
x 174" deep. Shpg. wt., 80 lbs. User net: Ma-
hogany-$245.00, Blond or Walnut—$249.00,

FOR EVEN GREATER SAVINGS...

Ultra Linear component kits CUL.10, CUL-LL
Enjoy the satisfaction of assembling your own
superb Ultra Linear Response system along
with the added savings thus made possible,
Speaker Kit CUL-10 comprises the identiczl
components of Model S-10; speaker kit

CUL-11, the components of Model S-11. Both
kits are furnished with all wiring cables and
complete easy-to-follow instructions for build-
ing and installing your own RRL enclosure.
User net: CUL-10 — $88.50, Shpg. wt., 15 Ibs.
CUL-11 — $164.50. Shpg. wt., 37 Ibs.

UNIVERSITY LOUDSPEAKERS, INC., WHITE PLAINS, N.Y.
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DYNAKIT

AMPLIFIER KITS

A great amplifier circuit of superb
listening quality in money-
saving kit form!

MARK IIT oo 795

net

The new Mark IIT includes all the sen-
sational attributes of the popular Mark IT
plus these outstanding deluxe features

* 60 watts at less than 165 distortion. Instan-
taneous peak power of 140 watts. IM less
than .03 at average listening levels.

% Choke filtering and low noise circuitry reduce
hum and noise to 96 db below 60 watts.

% New rugged KT-85 tubes and other heavy
duty parts used conservatively.

MARK ITI—also available with added 70 volit
Mark I11-70 84.95"
t

MARK II v 697

net

output.

The Mark IT is the best buy in high power
high fidelity kits
* Euse of assembly due to uniquely simple cire

cuitry and printed c¢ircuit construction with
factory-mounted parts.

% Highest stability using patented stabilizing net-
works with minimum number of phase shiiting
stages, Suitable for all loudspeaker systems
including electrostatic.

* Dyna Biaset (patent pending) for simplified
adjustment and complete freedom from effects
of unbalanced components. No balancing ad-
justments required to meet published specifi-
cations,

% Dynaco Super-Fidelity output transformer with
atented para-coupled windings. This is the
gnesl available transformer of its type for the
most critical audio uses.

COMING SOON!
DYNACO
PHONO PICKUP
FOR MONOPHONIC
AND STEREO DISCS

Available from leading Hi-Fi dealers everywhere.
Descriptive brochure available on request.

*Slightly higher in West

DYNACO INC.
Dept. RT, 617 N. 41st St., Phila, 4, Pa.

Export Division: 25 Warren St., New York 7, N. Y.

20

Recommended for expensive mon-
aural and stereo tapes for the home
hi-fi system, these containers were orig-
inally developed for defense and indus-
trial applications. Allied Radio in Chi-
cago is handling distribution of these
tape containers.

"STEREO-VERTOR"

Components Corporation of Denville,
N. J. has announced the availability
of a new “Stereo-Vertor” for playing
both 45-45 and MSD stereo records.

This unit will demodulate an FM
multiplex subcarrier and thus serve
three ways for stereo reproduction. It

is designed to be used with any exist-
ing monaural preamp. The unit will
play MSD stereophonic discs by pro-
viding the proper filters to separate
the carrier from the A + B channel
and carrier amplification, limiting, and

detection. It converts the FM multi-
plex output from an FM tuner to two
separate channels and recombines
them stereophonically into two out-
puts suitable for use with standard
power amplifiers and speakers. It also
provides the second preamp channel
for use with a 45-45 pickup and pro-
vides equalization for use with either
a magnetic or ceramic stereophonic
pickup.

The “Stereo-Vertor” measures 3'%"
high, 8" long, and 4" deep and weighs
approximately 3 pounds. Full specifi-
cations on this unit will be supplied
by the manufacturer on request.

TAPE-CARTRIDGE MACHINE
Pentron, Inc., 777 S. Tripp Ave.,
Chicago, Ill. has recently unveiled its
new hi-fi stereo tape-cartridge record-
er to the trade.
The two-speed, lightweight machine
will play not only the RCA 4-track

tape cartridges at 3.75 ips but will
play and record at 7.5 ips. At the 3.75
ips speed, music lovers will be able
to enjoy a full hour program on a

www americanradiohistorvy com

single cartridge without touching the
machine. The unit will also play stand-
ard 2-track stereo tapes.

The recorder features five non-jam
push-button tape transit controls and
a completely functional carrying case.
It has a separate preamplifier for each
channel and an additional 5-watt pow-
er amplifier. Also included are such
features as a vu-type meter, automatic
shut-off at the end of each cartridge,
retractable pressure pads for quick
and easy cartridge loading, plus fre-
quency response from 40 to 15,000 cps.

Other features are dual speakers,
automatic index counter, fingertip
speed-change control, two input jacks,
and two output jacks.

The company also announced that
all of its open-reel type recorders pro-
duced since mid-August are capable
of handling both the 3.75 4-track and
7.5 ips 2-track stereo tapes as well as
play, record, and erase monaurally.

COMPACT VU METERS

Assembly Products, Inc. of Chester-
land, Ohio is now offering a new line of
vu meters which meet ASA C16.5-1954
standard but occupy at least 15 per-
cent less panel space than comparable
Units.

The meters are being supplied in the
new Model 561 housing that exposes
only the indicating area. The remain-
ing 30 per-cent of the meter is mounted

o |

behind the panel. For easier reading
without strain, the dial of the new
meter not only has the usual buff back-
ground and red numerals, but is tilted
back 6 degrees from the horizontal so
that glare is reflected upward. To
further aid visual comfort, the meter
may be illuminated from behind the
panel through a strip of translucent
plastic across the top of the dial section.

The new meter has a response time
for a step change of .3 second, =+ 10%.
Overshoot is 1 to 1.5%. Calibration fol-
lows circuit conditions as defined in the
Standard.

MONAURAL-STEREO PREAMP

Heath Company of Benton Harbor,
Mich. is now marketing a new preamp
which provides all the controls re-
quired for either monaural or stereo
sound reproduction.

Offered in kit form, the monaural
preamp {(Model SP-1} is designed to
serve as a ‘‘building block” in estab-
lishing a stereo system. The second
channel for stereo can be added at a
later date without rewiring. The sec-
ond channel plugs in for fast conver-
sion or the unit can be built as a stereo

RADIO & TV NEWS



www.americanradiohistory.com
www.americanradiohistory.com

pream:p from the start (Model SP-2).
This latter unit features twelve sep-

arate inputs, six on each channel with
input level controls. Six dual-concen-
tric controls consist of two 8-position
sclector switches, two bass, two treble,
two volume lev2]l, and two loudness
controls, a scratch filter switch, and a
four-position function switch.

The function switch provides settings
for stereo, two-channel mix, channel A
or channel B for monaural use. Inputs
include tape, mike, magnetic phono
cartridge, and threc high-level inputs.
The tape input has NARTB equaliza-
tion and the input selector provides
for RIAA, LP, and 78 rpm record com-
pensation.

Construction is simplified by the
use of two printed circuit boards (one
in each charnel) and encapsulated
printed circuits.

BOGEN STEREO CONVERSION
David Bogen Company, P. O. Box
500, Paramus, N. J. is now offering
two low-cost units for eonverting pres-
ent hi-fi systems to sterco.

The STAl stereo adapter and
ST10-A adapter-amplifier permit rap- |
id conversion of any Bogen hi-fi unit,
irrespective of age. The STA1 permits
single-knob control of the volumes of
both amplifiers in addition to allow-
ing the user to bhalance the levels of
both channels, invert channels, and
select either stereo or monaural sound
sources.

The ST10-A is designed to convert
an existing monaural hi-fi system into
a two-channel stereo system. It in-
corporates a two-channel preamplifier
and a 10-watt amplifier with volume
control for both channels simultane-

ously. The unit accommodates a stereo

signal from stereo tape or dise. Chan-

nel 1 consists of a precamp, 10-watt
(Continued on page 92)

RUINED...

fuzzed up — distorted — trash —
your precious record collection
swept away because vou took
chances with an crdipary old
fashioned diamond needle. So
easy 10 completely protect your
collection with the "Needle
That Remembers” — The
Duotene Diamond Needle
with the safety extra of a mem-
ory. Tells you when to check or
change your needle. Costs o
more. Get details from
g dealers or hookle# I

T

DUOTONE....

is different

New G-E “Golden Classic’’
stereo-magmnetic cartridge

“GOLDEN CLASSICH
Model CC.7 (shewn above)
with .7 mil diomond stylus

realistic

makes stereo a
practical reality
—at a very

price!

® Compatible with bhoth stereo and monaural ree-
ords @ Full frequency response, 20 through 20,000
cycles ® “Floating armature” design for increased
compliance and reduced record wear. Effective mass
of stylus approximately 2 milligrams ® High com-
pliance in all directions
cm/dyne; vertical compliance 2.5 x 10° em/dyne
® Recommended tracking force with professionai-

lateral compliance 4 x 10

$23,95*

“GOLDEN CLASSICY

Model GC-5 (for profes-

sional-type tane arms) with

.5 mil diamoad stylus

$26.95*

“STEREQ CLASSIC"” Madel

CL-7 with .7 mil synthetic

sapphire stylus .. .$16.95*
*Mandsfacrurer’s sug-
gested resale prices

For maichless reproduction, use
with G.E.'s new “Stereo Classic”
tone arm. Write for complete
specifications. Ask for a demon-
stration at your dealer’s soon.
General Electric Company, Spe-

type tone arm 2 to 4 grams ® Consistently high sepa-
ration between channel signals. {Specihcations for
Model GC-5 with .5 mil diamond stylus.)

cialty Electronic Components
Dept.. Section 58, W. Genesee
St., Auburn, N. Y.

GENERAL &3 ELECTRIC

October, 1958 71
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First
the
fabulous

TD-124

new “TD"\\’

Stereo- Monaural K\-

turntables

Here’s good news for budget-
minded hi-fi aficionados.

These two new Thorens
turntables (with integral B
tone arm) give you the same -
basic drive mechanism you get

in the ultra-precise TD-124 tran-
seription turntable, but they're stream-
lined for economy. See the new
TD-184 and TD-134 at your authorized
Thorens hi-fi dealer’s today.

4

TD-134 Manual Player. 4 speeds. It
has the same precision-machined, ad-
justable-speed drive as the Thorens
TD-124 transcription turntable for min-
imum wow, flutter and rumble. Turn-
table floats on nylon bearings. Integral
tone arm equals tracking performance
of separate arms costing as much as
half the price of this entire unit. Plug
in adapter for standard stereo or mon-
aural cartridges. 15” x 127, extends
214" below panel, 3" above.

N\\ ;t l. |

92

\\\\\\

"luoi‘THo @

-"”””h”.

=N

/

///(ﬁ

TD-124 $99.75 net

TD-134 $60.00 net

T

i #

TD-184 $75.00 net

TD-184. Same as TD-134 with semi-
automatic operation: One dialing mo-
tion selects 7”, 10” or 12" record size,
starts motor. Arm literally floats down
into first record greove on air; adjust.
able piston controls lowering speed.
Absolutely no connection between arm
and table during playing. Featherweight
position trip shuts off player at end of
record, idler disengages and arm lifts.
Manual reject control permits shut-off,
interruption or manual operation.

-‘\ Thorens celebrates 75 years of progress irn music reproduction

SWISS MADE PRODUCTsS

H{-F| COMPONENTS ¢ LIGHTERS
SPRING-POWERED SHAVERS
MUsic BOXES

NEW HYDE PARK, NEW YORK

www americanradiohistorv.com

power amplifier to drive a speaker,
and a tone control while Channel 2
consists of a preamp and cathode-
follower to drive the high-level input
(such as auxiliary, tape, or tuner) of
the amplifier in an existing installa-
tion.

STEREO DUAL AMP-PREAMP

Electronic Instrument Co. Inc., 33-
00 Northern Blvd., Long Island City 1,
N. Y. has added a new stereophonic
dual amplifier-preamplifier to its EICO
line of audio gear available in kit and
factory wired form.

The Model HF81 selects, amplifies,
and controls any stereo source—tape,
discs, broadcasts—and feeds it through

the self-contained dual 14-watt ampli-
fiers to a pair of speaker systems.
When the source is monophonic, 28
watts are available to the speaker
systems.

The unit provides separate low-level
input in each channel for magnetic
phono cartridge, tape head, and micro-
phone; separate high-level inputs for
AM tuner, FM tuner, FM multiplex,
two auxiliary A inputs and two auxil-
iary B inputs; ganged level controls
and separate balance control; inde-
pendent low-distortion bass and treble
controls in each channel; identical
Williamson-type push-pull EL84 power
amplifiers with quality output trans-
formers; hum balance control, etc.

The amplifier-preamp is housed in
a shielded modern enclosure suitable
for custom or free-standing installa-
tion. It measures 15” wide, 102" deep,
and 43%” high. Write the manufac-
turer for full details.

SPEAKER SYSTEMS FOR STEREO

British Industries Corporation, 80
Shore Road, Port Washington, N. Y.
is now offering -
two Wharfedale
“ready -to -play”
two-speaker sys-
tems which have
been especially
designed for
stereo applica-
tions.

The W/AF/1
containg a W10/
FSB 10-inch full-
range speaker
and tweeter with
balancing con-
trol. The speak-
ers are integrated with a special en-
closure (the AF10), incorporating the
new patented ‘‘Acoustic-Filter” design
which improves power-handling capac-
ity at low frequencies and reduces
standing-wave effects. The enclosure
measures 30" high, 17" wide, and 12"
deep and is built entirely of heavy

RADIO & TV NEWS
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PROFESSIONAL QUALITY
POPULAR PRICE!

Why do network news services rely on “SCOTCH" Magnetic Tape for
recording on-the-spot news reports from all over the world? Depend-
ability. Matchless dependability inch atter inch, reel after reel. This same
professional quality is yours at no extra cost in famous “SCOTCH"
7/ Brand Tape for home recording.

“SCOTCH" Brand alone offers you silicone lubrication—a built-in
protection for your recorder heaa — and precision oxide dispersion
for controlled uniformity that gives you flawless response.

REG. U.S5. PAT. OFF.

;COTCH Magnetic Tapes

BRAND

FZSEOTCM™ = 15 A ALGISTENED FRADLMARK OF IM CO., ST. PAUL G, MINN. CNPORT: 99 PARK AVE., NCW YORHK 15, CANADAr LONDON, ONTARIT.

2 LS
MMiunesora Nining ano J\JANUFACTURING COMPANY kb‘

v oo WHERE RESEARCH IS5 THE KEY TO TOMORROW

October, 1958
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From
any Point of View,
more Experts choose

ACROSOUND
ULTRA-LINEAR Il
60 watt amplifier

DESIGN The combination of patented
ULTRA.LINEAR circuitry—plus new HYBRIO
FEEOBACK principle—VARIABLE OAMPING
control, and ULTRA STABILITY, represents a
new high in the art of amplif:er design ... an
example of ACROSOUNO'S latest achieve.
ment in AMERICAN Know-How. This superi-
ority of design now enables anyone with or
without any previous knowledge of electronics
to assembie for himseli or herself. . (yes!
it's that easy!) ... the finest of amplitiers and
at a most reasonable cost, in only two hours!

PERFORMANCE By listening test. or by in.

struments ... second to none in clarity and
frequency response. Normal level distortion is
virtually unmeasurable—IM 1%, or tess at 60
watts, 120 watts peak. Completely stable...
unaffected by loads, perfect square waves.

e

QUALITY Everypartgoingintothe assembly
of critical and even non.-critical circuitry is
tested and checked to allow no more than
+ %% variation from ACRCSOUND'S stand:
ards. Speciaiized test equipment unavailable
commaercially was designed in ACROSOUNO'S
faboratories to achieve this result. Every

printed circuit'board is placed in trial opera-
atory_amplifier. Output tubes

tion on a laboratory amplifier.
are matched by trial and doubie checked.

o g

COMPONENTS ACRO'S newest TO-600 out.
put transformer with special hybrid winding—
separates functions of output circuit and
feedback circuit. Heavy duty, completel5
assembled, and thoroughly tested. printe

circuit board assures uniformity of perform.
ance. Low distortion EL34 output tubes are

operated well within their ratings ensuring
fong tube life and optimum performance.

PRICE In preassembled kit form so that you
may save Moneéy, learn while doing. and have
the proud satisfaction you built the best for
only $79.50 net...or if you feel you would
prefer it laboratory assembled it still repre.
sents a bargain at $109.50 net.

Experts know why ACRO is best!
Others . . . Learn why! Write to

ACRO PRODUCTS
369 SHURS LANE
PHILA, 28, PA.

94

hardwood. It is available in genuine
mahogany, walnut, or blonde. System
impedance is 15 ohms.

The W/AF/2 system is similar to
the W/AF/1 in outward appearance
but is somewhat larger in size (363"
high, 23" wide, and 15%" deep). It in-
cludes the “Super” 12/FS/AL 12-inch
full-range speaker and a “Super” 3"
tweeter with balancing control. It also
incorporates the “Acoustic-Filter” de-
sign. Finishes and system impedance
are the same.

Both enclosures are available sep-
arately without the speaker systems.
Write Dept. K48 of the company for
full details and prices.

AUDIO CATALOGUES

STEREO DISC BOOKLET

The Commercial Service Section of
RCA Service Company, Camden 8,
N. J. has published a new illustrated
booklet which explains clearly in
readily understandable terms the RCA
Victor stereophonic recording system.

Entitled “Living Stereo,” the book-
let explains the principles of stereo,
methods of recording, elements of the
company’s instruments, and details on
the 45/45 recording system.

INlustrated with photographs, ex-
ploded view diagrams, and schematic
drawings, the booklet answers the
questions which are being asked by
dealers and technicians on this new
development.

Copies of the booklet are available
at 50 cents each. Orders and payment
should be sent direct to the company
at the above address.

E-¥ CATALOGUE

Electro-Voice, Inc. of Buchanan,
Michigan has just issued a compre-
hensive 16-page catalogue covering its
line of audio and communications
equipment.

Included in this publication are de-
tails on microphones and accessories,
communications gear, p.a. projectors,
phono cartridges, hi-fi enclosures and
speakers, speakers and components,
and do-it-yourself enclosure Kkits.

For a free copy of this handy buy-
ing guide, write the manufacturer di-
rect.

LANSING AUDIO LINE

James B. Lansing Sound, Inc., 3249
Casitas Ave., Los Angeles 30, Calif.
has issued a new folder, No. SC 504,
which carries some forty photographs,
drawings, and charts to amplify the
technical data on speakers, high- and
low-frequency drivers, dividing net-
works, and various types of enclosures
and horns comprising the firm's audio
line.

Featured is the ‘“Hartsfield” mon-
aural speaker system and the new
“Ranger Paragon” integrated stereo-
phonic reproducer. Beside the various
finish styles of the “Paragon,” it is also
available unfinished for studio, labora-
tory, or built-in home use.

Copies of the new catalogue are
available without charge from the
manufacturer.
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Photo by Hy Peskin, courtesy of Sports Illustrated © Time. Inc.

Summed up in this one picture is
the dogged courage of a man grimly
striving to hold his crown . . . the
determination of an exhausted
ex-champion . .. the brutality of a big-
money fight.

It’s a great picture—one of more
than 300 selected by the Editors of
Popular Photography for publica-
tion in the 1959 Edition of the
PHOTOGRAPHY ANNUAL,

Sports, glamour, action, portraits,
landscapes, children—in color or
black-and-white—whatever your
preference in pictures, you'll want
to own a copy of the 1959
PHOTOGRAPHY ANNUAL. On sale
now—Ilook for it at your favorite news-
stand or camera store!

1959

PHOTOGRAPHY

e

Only $1.25 everywhere
RADIO & TV NEWS
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| Simple Stereo Amplifier
| (Continued from page 51)

against the side of the cabinet by a
6-32 bolt and nut. The lower ear is

= [
HH announces The F"St
wedged into the space between the A”‘ l/‘ /[p
circuit board and side of the cabinet.

Connections must be made to the -
transformers by flexible wires before j o
the transformers are slipped into their

final positions. ~
Output (voice-coil) connections P e— )
must be made with the correct polar- 1 e ) -‘T
ity to provide negative feedback. ol B 3
Proper connections for Merit A-2904 -f,, ! R Eﬁ 9
transformers are as follows: Primary: v v .'gzs

brown, “B+4"; red, Grid No. 2; blue,
plate. Secondary: No. 1, hot output
and feedback; No. 6, ground output. » .
Other makes of transformers may re- '
quire different connections.

Assembly of the amplifier is com-

pleted by attachment of aluminum BR'“-MNTT

cover plates to top and bottom. Both -~ AWIE
covers must have ventilation holes. w EVERy ROow -
The amplifier becomes quite hot in - oF Vouanom

operation and if it is to be mounted in
a warm or congested location, more
holes than shown in the photos should
be drilled and, in addition, the sides of
the cabinet should be perforated.

The power supply is assembled on a
4" x 6” x 3" chassis, using conventional
mounting and wiring procedures. Pow-
er requirements of the amplifier are
265 volts d.c. at 100 ma. and 6.3 volts
a.c. at 1.2 amps.

Testing and Operation

For the first trial under power, R
(Fig. 2) should be set to a point near |
its maximum resistance. The power
and line cahles are then connected and

MODEL

the line power switch is turned on. HSK-300
After checking to see that all tubes
are lighted and no components are $6775
seriously overheating, several voltage

measurements are made. The “B+”
265-volt terminal should now measure :
about 200 volts above ground (chas- i I
sis). If the reading is much lower N o c | E T I " K

than this, turn the power off immedi- OW III Omp Efe, USY' °" IIS'I'CI I' °

ately and look for a possible short cir-

LIST

cuit. A high \_"Oltage at this I?Oint mdi' Now the world's first fully amplified home system Y/ A
cates a p_OSSlble open or high-resist- comes in o lightweight kit thot's a handsome No Trimming of Wire '1/(}
ance circuit. selling tool with everything you need to bring Necessary . . . Ne .

When cverything appears to be nor-

Soldering! Quick Screw- ﬁ-\
mal, R, is adjusted until voltage at the ’

hi fidelity TV and FM reception to every room driver Installation !

“B+ 265 v.” terminal reaches that value. of a home ! A
Adjustment of this voltage is impor- Each kit contains o broodbond VHF (TV & FM) B
tant in securing minimum distortion amplifier, sufficient 300 ohm Twin-Lead, ond 35
at maximum power output. Corres- outlets for surfcce or flush mounting, creating a
ponding corrcet voltages at various complete system for any new or existing home.
tube pins in Fig. 1 are as follows (all .
positive with respect to chassis}): V.:
Pins 1 and 6, 130 v.; Pins 2 and 7, HOME SYSTEN. COMPONENTS AVAILABLE SEPARATELY. FOR COMPLETE DETAILS
15 v. V. and V.: Pins 1 and 8, 255 v.; SEE YOUR JERROLD DISTRIBUTOR OR
Pin 9 245 v,; Pin 7, 14 v. WRITE DEPT. PD84

The amplifier is now complete and
rcalc(ly for a final listening test. The HH" ELECTRONICS CORPORATION
pickup cartridge is connected by two 4 s 2
shielded lines t%rminating in pin %lugs. The Jerrold Building, Philadelphia 32, Pa.

The speaker circuits have a common,

Erondbd ‘CeBHRNG], thus a B.Kirs cable Jerrold Electronics Corp., Ltd., Toronto, Canada

may be used between the amplifier Export Representotives, CBS International, New York 22, N.Y.
and the speakers. 30~ LOOK TO JERROLD FOR AIDS TO BETTER TELEVIEWING

October, 1958
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For limited
budget
stere0 ...

QUAM

HIGH FIDELITY
SPEAKERS

Quam Hi-Fi Speckers perform
as Well as or better than hi-fi speakers
costing up to twice as much

... because their design emphasizes
performance rather than
non-functional decorative features.

Quam Hi-Fi Speakers offer you the
perfect way to keep within your
customer's budget without
compromising the quality of the
system. Quam Hi-Fi Speakers

See your Quam distributor

or write us directly for
complete information on the full
line of Quam Hi-Fi Speakers—
extended range, tweeters,
woofers, coaxials.

represent the accumulated
skill and experience of
thirty years of fine
speaker manufacturing.

QUAM-NICHOLS CO.

238 EAST MARQUETTE ROAD
CHICAGO 37, ILLINOIS

SEND

RADIO & TV NEWS .. ___
EVERY MONTH city zone  state

Check one: [] 3 years for $I0
O 2 years for $ 1
01 year for $ 4
In the U. S., its possessions, and Canada.

Foreign rates: Pan American Union
countries, add .50 per
yvear; all other for-
eign countries, add
$1.00 per year.

Mailto: RADIO & TV NEWS

Dept. R-108
434 S, Wabash Ave., Chicago 5, Ill.

Key Test Points in TV
(Continued from page 63)

| r.f. tubes such as the 6BQ7 are often

driven harder than they should be.
Thus, while a glance in the tube
manual would lead you to expect 11 ma.
or so of plate current (11-volt drop
' across 1000 ohms), you will often nor-
mally find 20 ma., and sometimes con-
siderably more, if there is a weak or
no-signal condition and the a.g.c. is
producing zero bias on the tuner bias
line. A check across the r.f. decoupling
resistor when tuning to different chan-
nels is most revealing. The current
flow may vary from 23 ma. on a very
weak signal to less than 1 ma. on a
really strong one—a good explanation
for the faet that some cascode tubes
apparently go on forever, while others
have to be replaced every few months.

Total "B-+" Drain

Almost every set uses a choke for
“B+" filtering and the voltage drop
across this component can be used as
an indication of the total current drain
of the receiver. However, if the check
is being made to find out why the rec-
tifier tube keeps failing more quickly
than is normal after replacement, be
careful. Don't overlook the fact that
the current through the filter choke
does not include the current through
the input filter capacitor. Excessive
leakage through this capacitor will
damage the rectifier, but this leakage

| current will be bypassed to ground

without ever having passed through the

choke. —30-

Soldier inspects message from new super-

speed teletypewriter developed for U.S.
Army by Kleinschmidt Laboratories. By
far the fastest machine of its kind, it

stamps out messages at 750 words @ min-
ute—ten times faster than standard equip-
ment. Tape spews ifrom the device at more
than seven inches a second. Mounted on
a radio-equipped jeep. the new message
printer and code puncher is tested as

part of a unified mobile communications
the radic van
background

ef which
the left

that is
is a part.

center,
seen in

926
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| EASY PAY TERMS Available on orders over $45—
Only 103/, down—Up to 18 months to pay

|

LAFAYETTE'S

1959 CATALOG
"Euenytiing in Electronics”
260 GIANT-SIZED PAGES

O 3810 Yecr

The Complete Catalog Featuring
“The Best Buys In The Business’’

FOR THE NEWEST AND FINEST IN
STEREOPHONIC Hl-FI EQUIPMENT AND SYSTEMS
@ TAPE RECORDERS @ PUBLIC ADDRESS SYSTEMS
@ AMATEUR EQUIPMENT @ INDUSTRIAL SUPPLIES
@ MINIATURE COMPONENTS @ RADIO & TV TUBES AND PARTS
@ EXCLUSIVE LAFAYETTE TRANSISTOR & HI-FI KITS
Send for Lalzyette’s 1959 Catalog — the most com-
plete, up-to-the-minute electronic supply catalog

crammed full of everything in electronics at our
customary down-to-earth money-saving prices.

CONTAINS HUNDREDS OF EXCLUSIVE LAFAYETTE ITEMS
NOT AVAILABLE IN ANY OTHER CATALOG OR FROM
ANY OTHER SOURCE — SEND FOR YOUR COPY NOW!

A “must” for the economy-minded hi-fi enthu-
siast, experimenter, hobbyist, engineer, techni-
cian, student, serviceman and dealer.

Leaders cre He-Fe

The most complete selection anc largest stocks of hi-fi components and
systems—available for immediate delivery at the lowest possible prices.
Save even more on Lafayette endorsed “‘best-buy™ complete systems.

NEW! T

Lafayette

TRANSCRIPTICN PLAYER
WITH 3 LB. 12
ALUMINUM TURNTABLE

Professional 4-speed player
ideally saited for stereo. Has
maznetie edly-current breke
permitting = 1€% speed var-
iation. Amazingg low priced!

Shpg. wt., 14 1
PK-240 -..Net 37.50

NEW!

,_—-mm poicaret

§!
oty
0

STEREO BALANCE VU METER

Dual audio output level indi-
cator with two meters, for
comparing audio levels. Ideal
for balancing hi-fi stereo sys-
tems.

TM.40 .. Net 8.95

NATIONALLY ADVERTISED

4-5PEED AUTOMATIC
RECORD CHANGER

Femous brand latest model
with new GE GC.7 Magnetic
Compatible Sterco Cartridge
whth diamond stylus. Guaran-
texd to please or money re-
funded ' Rezuler 69.50 Value!
Shpg. wt., 21 [bs,
PK-251—(less "Wood base}
Net 39.50

October, 1958

NEW GE GC.7
STEREQ
CARTRIDGE
WITH
DIAMOND
STYLUS

NEW MINIATURE
HIGH SENSITIVITY MULTITESTER
20,000 OHMS PER VOLT DC -
10.000 OHMS PER VOLT AG

20,000 ochms per volt DC and
10,000 ohms per volt AC in-
strument. Hand-held, weighs
only 10 oz! Clear plastic face
cover. Has 23 most used
ranges selected by single
switch. With batteries and
leads. Shpg. wt., 1 Ib

AR-660 .............. Net 22.50

LAFAYETTE-GOODMANS
12” 3-WAY SPEAKER

® 30 WATTS

® FREQUENCY RESPONSE
30-20,000 CPS

® PLUG-IN 12 DB/OCTAVE
CROSSOVER NETWCRK
WITH LEVEL CONTROL

Custom-built by Goodmans of
England with 1% 1b. Alco-
max 3 Magnet. Features ax.
ially mounted, free-edg=d wide
range woofer, stiff-con>d mid-
range radiator and compres-
sion-driver tweeter.

SK-110 . Net 47.50

Two for Stereo ..Net 89.00
LAFAYETTE RADIO, Dept. rJ :
i P.0. Box 511, Jamaica 31, N.Y. |
ouT SEND FOR THE WORLD‘'S LEADING ELECTRONICS, :

RADIO, T.v., INDUSTRIAL, AND HI-F! GUIDE
AND |
PASTE [0 Sernd FREE LAFAYETTE Catalog 59¢ l[
b
ON

E Name ........... G O 0 OBDO L0 ] D000 a0
POST !
E CARD | Address .....ooviiieieieiiineianrenns T :
|
(5513 G e A ey Zone.... Statz.......... 1

BOSTON, MASS.
110 Federal St.

JAMAICA, N. V. |
HUbbarc 2-7850 ]
l
[
1

165-08 Liberty Ave.
AXtel 1-7000

NEW YORK, N. ¥.
100 6th Ave.
WOrth 6.-5300

PLAINFIELD, N. J.
138 W, 2nd St
PLainfiex 6-4778

BRONX. N. Y.
542 £. Fordham Rd.
FOrdham 7.8313 _

24 Central Ave.
MArket 2-1661

NEWARK, N. J. '
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® 10KC Whistle Filter

@ Separately Tuned FM ond AM Sections
® Armstrong Circuit with FM/AFC ond  AFC Defeat

More than a yeor of research, planning and engineering went into the making of
the Lafayette Stereo Tuner. Its unique flexibitity permits the reception of binaural
broadcasting (simultaneous transmission on both FM and AM), the independent
operation of both the FM and AM sections at the same time, ond the ordinary
reception of either FM or AM. The AM and FM sections are separctely tuned,
each with @ separate 3-gang tuning condenser, separate flywheel tuning and
separate volume control for proper balancing when used for binaural programs.
§imp|ified accurate knife-edge tuning. is provided by magic eye which operates
independently on FM and AM. Automatic frequency control “'locks in'' FM signol
permonently, Aside from its unique flexibility, this Is, above all else, a quality
high-fidelity tuner incorporating features found exclusively in the highest priced
tuners.

FA_A_ specifications include grounded.grid friode low noise frent end with tricde
mixer, f.ioul:fle-tulned dual limiters with Foster-Seeley discriminator, less than 1%,
harmonic distertion, frequency response 20-20,000 cps =+ V2 db, full 200 ke

Use it as a Binaural-Sl‘Pr?ophonit
FM-AM {(uner

Use il as a Dual-Monaural
FM-AM tuner

Tige it as a atraight Monaural
FM or AM tuner

THE MOST FLEXIBLE TUNER EVER DESIGNED

® Multiflex Output for New Stereo FM
® Pre-cligned IF's
® 11 Tubes (including 4 ducl-purpese) +ITuning Eve - Selenium trectifier Provide 17 Tube Performance
® 12 Tuned Circuits

® Dual Dovble-Tuned Transformer Coupled Limiters.

@® Tuned Coscede FM

® Ducl Cathede Follower Output

built-in ferrite toop antenna,.less than 1%, harmonic distortion, sensitivity of §
micrevelts, 8-ke¢ bandwidth and frequency response 20-5000 cps &+ 3 db.

The 5 controls of the KT.500 are FM Yolume, AM Volume, FM Tuning, AM Tuning
and 5-positien Function Selector Switch. Tastefully styled with gold-brass escye
tcheon having dark maroon background plus matching marcon knobs with gold
inserts, The Lafayelte Stereo Tuner was designed with the builder In mind. Two
separate printed circuit boards make cansiruction and wiring simple, even’ far
such a complex unit. Complete kit includes oll parts and metal cover, a step-by-
step instruction manual, schematic and pictorjal diagrams. Size is 134" W x
10%" D x 4V2” H. Shpg. wt.,.221bs.

The new Lafayette Model KT-500 Stereo FM-AM. Tuner is o companion piece to
the Models K1-300 Audie Control Center Kit and KT-400 70-watt Basic Amplifier
Kit and the “'Triumvirate'’ of these 3 unils form the heort of o tab quality stereo
hi-fi system.

K7-500 ... .Net 74.50

bandw!‘dfh and sensitivity of 2 microvolts for 30 db quieting with full limiting at
one microvelt. AM specificatians include 3 stages of AVC, 10 kc whistle filler,

..Nel 124.50

NEW! LAFAYETTE PROFESSIONAL
STEREO MASTER AUDIO CONTROL CENTER

LT-50 Same as cbove, completely factory wired and lested.

76.50 The Lafayette KT-600 Solves Every
[ & . Kit Stereo/Monaural Control Problem!
FORM

® RESPONSE 10-25,000 CPS = 0.5 DB @ TAPE HEAD PLAYBACK EQUALIZATION FOR NEW
4-TRACK STEREO @ 1.78 MILLIVOLTS SENSITIVITY FOR 1 VOLT OUT @ LESS THAN .03% M
DISTORTION @ & CONCENTRIC FRONT PANEL CONTROLS @ 4 CONCENTRIC REAR PANEL INPUT
LEVEL CONTROLS @ 180° ELECTRONIC PHASE REVERSAL

A REVOLUTIONARY DEVELOPMENT IN STEREO HIGH FIDELITY. Provides such unusual features as
a Bridge Contral, for varioble cross-channel feed for elimination of *'ping-pong‘’ (exaggerated channet
separation) effects and for control of o 3d-channel output for 3-speaker sterec systems; the 3d-channel
output olso serves for converting sterec pregrem moterial to high quolity monaural for recerding or to
play o sterec program monourally through o seporate amplifier and speaker system. The KT-400 also
has full input mixing of monoural progrom sources (such os tape recorder and phonogroph, etc.), a
special *'null®’ stereo baloncing ond calibrating system ([better than meters), 24 equalization positions
per channel, 12 db per octave rumbie and scratch filters, and o loudness on-off switch. Hos cluich-type
dual concenfric volume controls which operate independentiy for balancing or simultoneously as the
Master Level Control. Other features include channel reverse, 180° phase reversal, input level controls
at gll inputs. Sensitivity is 1.78 millivolts for 1 volt out. Dual low impedance outputs (‘‘plate fol-
Towers,’’ 1300 ohms) are provided. Frequency response is 10-25.000 ¢ps = 0.5 db; less than .03% M
distortion. Uses 7 new 7025 low-noise dual triodes. Size 14” x 4%2” x 10%”, Shpg. wt., 14 Ibs.
Complete with printed circuit board, modernestyling metal chassis ond cage, profusely illustrated
ins!ruc!io_ns, all necessary parts.

LAFAYETTE KT-600 Sterec Preamplifier Kit ..o

NEW! LAFAYETTE STEREO/MONAURAL BASIC POWER AMPLIFIER KIT

@ 2 PRINTED CIRCUIT BOARDS FOR NEAT,
SIMPLIFIED WIRING

@ RESPONSE BETTER THAN 35.30,000 CPS
+ 1, DB AT 18 WATTS

@ LESS THAN 19 HARMONIC OR
INTERMODULATION DISTORTION

8.00 MONTHLY

® UNIQUE STEREO & MONAURAL CONTROL CENTER FACILITIES!

® QUTSTANDING PERFORMANCE SUPERIORITY!

® AMAIING NEW BRIDGE CIRCUITRY & CONTROL FOR 3d
CHANNEL OUTPUT FOR 3-SPEAKER STEREO SYSTEMS!

® VARIABLE CROSS-CHANNEL SIGNAL FEED ELIMINATES
“PING-PONG’* EFFECTS!

® PRECISE “"NULL"” BALANCING & CALIBRATING SYSTEM =
BETTER THAN METERS!

® 24 EQUALIZATION POSITIONS PER CHANNEL!

©® CLUTCH-TYPE DUAL VOLUME-BALANCE CONTROLS! v Net 79.50

@ 36-WATT STEREO AMPLIFIER - 18-WATTS
EACH CHANNEL

@ FOR OPTIONAL USE AS 36-WATT
MONAURAL AMPLIFIER

@ EMPLOYS 4 NEW PREMIUM-TYPE 7189
OUTPUT TUBES

A superbly-performing bosic stereo omplifier, in eosy-to-build kit form to save you lots of money ond let
you get into stereo now at minimum expensel Dual inputs ore provided, each with individual volume
control, ond the vnit may be used with o sterec preamplifier, for 2-18 wott stereo chonnels or, ot the fiick
of a switch, as o fine 36-watt mengural omplifier — or, if desired, it moy be used as 2 separate monavral
18.watt amplifiers] CONTROLS include 2 input volume controls, chonnel Reverse switch (AB.BA), Monaurol.
Stereo switch. DUAL OUTPUT IMPEDANCES cre: 4, 8, 16 ond 32 ahms {permitting porallel {monaural)
operation of 2 speaker systems of up-to 16 ohms. INPUT SENSITIVITY is 0.45 volts per channel far full
output. TUBES are 2-8ANS, 4-7189; GZ-34 rectifier. SIZE 9.3/16”d {10-9/16” with controls) x 5V4”h x
131,”w, Supplied complete with perforated metal cage, all necessary parts ond defoiled instructions.
Shpg. wt., 22 Ibs.

KT-310 Stereo Power Amplifier Kit ....oooovevriceecenccee

ONLY 4.75 DOWN
5.00 MONTHLY

100 SIXTH AVE., NEW YORK, N. Y.
BOSTON, MASS., 110 Federal St.
PLAINFIELD, N. J., 139 West 2nd St
NEWARK, N. J., 24 Central Ave.
BRONX, N. Y., 542 E. Fordham Rd.

RADIO & TV NEWS

for FREE Bargain Pocked Catalog!
PLEASE INCLUDE. POSTAGE WITH.ORDER

165-08 Liberty Ave, JAMAICA 33; N.Y, Wr'*e
98
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NEW! LAFAYETTE “"STEREO"

CAB1S

HF-374 Stereo Phono System, with maohogony or blonde woed changer base {please specify) .... .. Net
HF-375 Same os HF.374 tut with 2.Lofayette CAB-16 mohogany or walnut or CAB:17 blonde Resonotoreiype
specker enclosures (specify which) .

HIi-FI PHONO MUSIC SYSTEM

AN IDEAL QUALITY SYSTEM FOR LISTENING

TO THE NEW HIGH-REALISM STEREO SOUND!
For Stereo & Monavural Reproduction

COMPONENTS
Lafayette LA-90 28 .Watt Stereo Amplifier ... 72.50
Garrard RC121/11 Changer ...... oo oo, .e.. 41,65
Lafayette PK-111 Wood Base 3.95

GE GC-7 Sterea Magnetic Cartridge ... .. 23.47
2-Lafayette SK-58 Coaxial 12 Speakers . ...... 59.00

Total Reg. Prite —2006-57

YOU PAY ONLY 167.50—SAVE 33.07!

A complete superb stereo hi-fi phono music system
brought to you by Lofayette to bring out the thrilling
CARTRIDGE WITH capabilities of the new stereo recordings. Heart of the system is

DIAMOND STYLUS the new Lafayette LA-90 with 28 watts per channel and with

. all tha inputs necessary for a complete stereo control center. Other

fine components are the famous new Garrard RC121/11 4.speed

automatic record changer ready to accept sterea cariridges, the Lafayette

PK-111 wood base for changer, of fine selected woods; the new GE GC-7 stereo/
monavural varlable reluctance cartridge with 0.7 mil genvine GE diemond stylus; ond 2

NEW GE G(-7
STEREQ COMPATIBLE

of the unbeatable, for performance-value, Lafayette SK-58 127 coaxial speakers with built-in
crossover network and brilliance level control. Supplied complete with cables, connectors, and easy-to-instoll
instructions. Shpg. wt., 66 Ibs.

167.50

. Net 222.50

LAFAYETTE S'I’EREO FM/AM-PHONO MUSIC SYS'I’EM

Same as HF-374 obove but with new Lafayette stereo Model LT.-99 FM/AM Tuner.

ONLY 16.75 DOWN
12.00 MONTHLY

HF-376 Stereo FM/AM-Phono System . . ..
HF.377 Same as HF.376 but with 2-Lafoyette CAB 16 mnhogony or wolnul or CAB 17 blondo spenker enclosures

..Net 237.00

Net 292.00

KT-400
IM KIT

oMLy &.95
DOWN -
7.00 MONTHLY

LAFAYETTE MASTER AUDIO CONTROL CENTER

with BINAURAL CHANNEL AND DUAL VOLUME CONTROL.
& Self-Powered ® DC On All Fllaments ® 24 Positions of Equalization
® Tape Head Input, High Impedance ® Dual Cathode Follower Output Stages

This is not only the finest hi-fi preomp choracterized by unmatched feotures, but it has been
functionally designed to keep pace with the conversion of your present hi-fi system to binaural
(Stereophonic) sound. Incorporotes on extra channel and dual volume control for binoural
reproduction. Features include DC on all tube filoments, negative .feedback in every stage,
dual cothode follower output stages and lotest piinted circwit construction. Less than 0,09%
IM distortion and less than 0.07 harmonic distorfion at 1V, Hum aond noise level better thon
80 db below 3V. Uniformly Aot frequency response over entire audible spectrum. 7 inputs for
every type of phono, tuner or tape. Tasteful styling, brilliontly executed. Size 1234*x 9V x
3%,”. Shpg. wt., 10V Ibs.

KT-300—Laofayeite Master Audio Contro! Kit Compiete with cage and detailed assembly in-
structions. Net 39.50

LT-30—Same os above comp|efe|y vmed and tested with coge ond instrucrion moanval.

DEI.UXE 70 WA'I"I' BASIC AMPI.IFIER

® Conservatively Rated At 70 Watts + [nverse Feedback ¢ Variabie Damping
o Metered Bolance And Bios Adjust Controls ¢ Avallable In Kit and Wired lorm
Here's vitra-stability in 0 70 wott basic power amplifier employing h quolity comp
consorvcrnroly rated to insure performance and fong life. Features matched pair KT 88°s and
wire ronge linear Chiéago ouiput tronsformer, vorioble domping control, meter for bias and
balonce and goid finish chassis. Fiequency response 10-100,000 cps =+ 'Idb Hum and noise
90 db befow full output, IM distorlion less than 13% at 70 wotts, loss thon 0.3% below J0
watls, Hormeonic distertion less thon 2%, at 70 watis from 20 to 20,000 cps = 1 db. Ovtput
impedonce 4, 8 ond 16 ohms. Handsome decorative cage pnrforalod for proper ventiiation.
Size 143 x 10 x 7%” including coge and knobs. Shpg. wt., 40 Ibs.
KT-400~Laofayette 70 watt Deluxe Basic Amplifier Kit complete with cage ond detalled
GSSOMBIY FRSIPUCHONS. ..oovonieeeereesiennie rerseeesremssensresassenseeasesasssmesmmsetesssecs eemmseors e memsnee Net 69.50
LA-70—S5ame os above comp!otely vmod and tested with cage and insiruciion manval.
Net .

94.50

NEW! LAFAYETTE STEREO AMPLIFIER KIT

® 4 WATTS STEREO OUTPUT

ILLUMINATED SCALE
VU METER

33" SQUARE

® COMPLETE STEREO CONTROLS

Brand new stereo amplifier kit for thot extra small stereo
hi-fi set, featuringseparate ,volume controls; ganged
tone control; stereo,. reverse and monaural switch. 40
millivolt unsmvilyl Complete kit with tubes, rectifier,
afl parls and instructions. Only 9'/1" x 57 x 4%”. For
110.120 60 cycle AC, Shpa. wt., 7 1bs.

K¥-126 — Complete Kit .

..Net 18.95

COMBINATION MONEY SAVER

The KT.126 Sterso Amplifier kit and the new
Ronette OV Stereo Turnover Cortridge with
dual sapphire styll.

KT-136

V2, .;ﬁ.?.f;lrm' Radio

|
October, 1958

124.90

HEW YORK, M. T.
100 &tk A
Wirih &

165-08 LIBERTY AWVE.
JAMAICA 33, M. Y.

PR3 P & . . . - ¥

EOSTOM, MASS.
110 Fadhiral
HUbsbosd -]

JEWELLED BEARINGS
25-16,000 X2 db
® D’ARSONVAL MOVEMENT

Standard 7500 ohm {with 3600 ohm external resistor supplied) **B*’ scale
volume indicator calibrated in 0-100% and —~20 to 43 VYU. Accurate to
0.2 VU from 35 to 10,000 ¢ps, ==0.5 VU from 25 to 16,000 ¢ps (O YU
corresponds to 100%). Soft, non-glare illumination supplied by two built.
in 46-8 volit bulbs. Dynomic and damping characteristics confarm to
standord YU meter practice—99% of final reoding reached In 0.3 second
with suddenly applied sine wove, overshoot of 1 to T1:%. 3%” square,
1-11/16” depth, 2-9/16” dia. mtg. hole, Shpg. wt., 1 Ib.

TM=80 Volume Unit Meter

x Net 7.50
REOHE, H. Y.

542 E. Ferdbom Rd.
FilirdBom T.-HE13

HEWARK, M. .
24 Ceatral Sve.
MArkef 2-18480

PLAINFIELD, N, L
13% W, 2nd It
Plainfield 6-4718

PLEASE INCLUDE POITAGE WITH ORDER

AN
S o= e A e .
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Fariners Ray Kirkhart and

Joe Kopin of Picture Tube Center,
154L North Western Avenue,
Hollywood 27, California.

“We Operate 38 Sets
from One Antenna
without Amplification”

“Good reception is the most impor-

tant factor in selling a TV set, and
no matter how good a set is, a poor |
antenna system can make it look |
bad. We started with individual an-
tennas . . . later we put in two distri- |
bution amplifiers and operated six-
teen sets from one antenna. Today,
with Wizards, we are operating !
Thirty-Eight sets from one antenna
with No Amplification and have the
finest reception we've ever seen.

L = 7 ePat, Pend.
for: UHF and VHF
The new Electro-Magnetic set
coupler for 300 ochm flatline that
is not limited to 2, 3 or 4 sets
High Signal Response
Low Insertion Loss

Impedance Automatically
Matched

Installation Fast & Simple

List Price $1.95
For additional information write:

CHARLES ENGINEERING, INC.

6053 Melrose, Los Angeles, California
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“F.M. RADIO SERVICING HAND-
BOOK'" by Gordon J. King. Published
by The Macmillan Company, New York.
188 pages. Price $5.00.

The tremendous popularity of the
hi-fi concept and the enthusiasm with
which audiophiles are embracing stereo
reproduction has pumped new blood
into FM—long a “patient” threatened
with pernicious anemia.

As a result of this remarkable ‘‘re-
covery,” thousands of FM receivers and
tuners are moving into the hands of
customers each month. In the normal
scheme of things, this means that more
and more of such equipment items will
be showing up in the service shops
across the country.

Although this is a specialized text,
written by a British engineer abocut
British equipment and allocations, most
of the information is equally applicable
to the FM receivers and tuners avail-
able in the U. S.

There are 11 chapters in this book
covering the FM signal, the advantages
of FM, FM detectors, r.f. and frequency
converter stages, i.f. stages, FM-AM
receivers, FM adapters, v.h.f. and FM
antennas, FM receiver alignment, serv-
icing FM receivers, and the audio sec-
tions and high-fidelity performance.
The terminology is British and the test
equipment and FM receivers discussed
are of British manufacture but the sub-

| ject matter is basic enough to be of !

major assistance to the technician on |

this side of the Atlantic who is finding
more and more of these receivers/
tuners on his shop bench.

3 ¥

3

""REPAIRING PORTABLE AND
CLOCK RADIOS" by Ben Crisses &
David Gnessin. Published by John F.
Rider Publisher, Inc.,, New York. 117
pages. Price $2.75. Soft cover.

Since small portable radios show up
in the Christmas stockings of even the
youngest of the small fry, there are
literally millions of these sets around.
The very nature of their use makes it
dead certain that many of these will re-
quire servicing in the course of a ycar.
Rough handling, exposure to inclement
weather, and normal attrition are vir-
tual guarantees of this service market.
For the technician who wants a steady
and lucrative business, small radio re-
pairs offer certain advantages.

This handy manual covers the power
supplies used in portables and clock
radios, switching circuits in a.c.-d.c.
portables, transistorized units and the
special problems involved, mechanical
troubles, troubleshooting, repair and
replacement of parts, circuit modifica-
tions, etc.

The discussion of clock radios in-
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PRESENTS THE

Minstrel

patented
speaker
system

WITH DYNAMIC
AIR COUPLING

Dynamic Air coupling, achieved
through the use of the new pat-
ented “AIR TRANSFORMER"”
principle, produces — FOR
THE FIRST TIME — big-
cabinet sound in a beautiful
miniature enclosure, only 9”7
x 97 x 167, with a High Ef-
ficiency Speaker System.

The MINSTREL, embodying
this startling new advance in
the science of sound, not only
matches the impedance of the
speaker to the amplifier (4
ohms), but also matches the
impedance of the enclosure to
the room.

The result is a clear, smooth,
undistorted sound from 50 cy-
cles to 15,000 cyeles, with ra-
diation characteristies that
make for superb Stereo re-
production.

SPECIFICATIONS

Cabinet: all hardwoods, in Walnut,
Mahogany, Blonde, or Ebony finishes;
Size: 9” x 9” x 16” wide; Power: 10
Watts continuous RMS; Response: 50
to 15,000 cycles; Efficiency: 7%
measured, with 3 octaves of white
noise; Impedance: 4 Ohms.

MODEL NO. MS-555
$29.95

i

Available In:
Mahogany — MS-555M,
Walnut — MS-E55W,
Blonde — MS-5558B,
Ebony — MS-555E

TELEMATIC INDUSTRIES, INC.

251 Lee Avenue, Brooklyn 6, 'N. Y.
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cludes clock mechanisms, and their
electrical connections as well as the
purely radio circuitry. The alarm and
switch adjustments are covered in care-
ful detail.

Technicians who have avoided this
tvpe of service work in the past will
find it worthwhile to brush up on the
time- and temper-savers covered by the
authors and then go after this income
with confidence.

""ELECTRONIC PUZZLES AND
GAMES'" by Matthew Mandl. Pub-
lished by Gernsback Library, inc., New
York. 124 pages. Price $1.95. Soft
cover.

Who can resist the lure of a clever
puzzle or a challenging game? The
publishers of this little book believe
such an appeal is practically universal
and not limited to specific age groups
or electronic experience levels.

This volume covers the construction
ol 20 different games—ranging in com-
plexity from a simple knife-switch
puzzle to space-rravel and horse races.
Each basic type of game is fully illus-
trated. Detailed diagrams and *how-
to” instructions make even the most
diffident constructor a veritable “maes-
tro of the soldering iron.”

The circuits are designed to require
a minimum of “props”-—a soldering
iron, tin snips, a few basic woodwork-
ing tools, wire, bhatteries, and flashlight
bulbs should see the builder through.

* * #

"HIGH QUALITY SOUND REPRO-
DUCTION" by James Moir. Published
by The Macwillan Co., New York. 591
pages. Price $14.00.

It is a Herculean task to attempt to
cover the entire field of sound reproduc-
tion in a single volume with any degree
of completeness. Mr. Moir, however,
has succeeded admirably in ¢cramming
a very large amount of useful informa-
tion betweer. tke covers of this book.
Words have not been wasted in pre-
senting a good many ‘facts of life” in
hi-fi reproducticn. The author, who is
with the British firm, Thomson-
Houston Co., has drawn heavily on his
20 ycars of experience in dcveloping
high-quality sound systems but has not
lost the enthusiasm of a tyro.

This comprehensive volume is
slanted both for the professional en-
gireer and for the knowledgeable ama-
teur with a serious interest in audio.
Specific design information and mathe-
matical treatment, when used, are con-
centrated in apoendices at the ends of
the various chapters so as not to inter-
rupt less technical readers. Although
much of the equipment shown and the
standards used are British, U. S. read-
ers will find a lot to intercst them. In
addition to coverage of most of the
electronics and “ransducers that go into
a hi-fi system, interesting chapters on
the objective characteristics of sound,
performance of the hearing system, and
realistic performance specs are in-
cluded.

Recommendations for further read-
ing are given along with a useful
glossary of terms. —B0—
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INOW! 'I'he MOSt 1Important

Product Announcement

in the History of H. H. Scott!

Here are the exciting details on
The Stereo Amplifier
that sets the Standards
for the Next Decade!

The H. H. Scoit engireering
laboratories proudly introduce the
new Model 299 40 wett stereophonic
amplifier and control center. It con-
tains many advance features that
not only meet the nzeds of today’s
stereophonic prograra sources, but
anticipate the requirements of the
future. Check the details of ttis new
amplifier, and see for yourself why
the new 299 is superior to any other
amplifier available.

91011 8 235 12
1 40 watlt power stage consisting of dual 20 vatt power
amplifiers. You need this mucl power to meet the re-
quirements of today’s speaker systems. 2 ompletely
separate Bass and Treble contmyls on each <kannel so
that different speakers may be matched. & Provision
for connecting both & stereo p wno cartridge and stereo

www americanradiohistorv com

tape heads. 4 Phase reverse switc1 to compensate for
improperly phased tape recordings or loudspeakers.
5 Special balancing circuit for quick and accurate volume
balancing of both channels. 6 Separate record scratch
and rumble filters. 7 Unique visua signal light control
panel. Instantly indicates mode p! ojeration. 8 Can be
used as an electronic crossover {bi-anpl.fier). 9§ Special
compensation for direct connection of tape playback heads
without external preamp. 10 Speciil switching lets you
use your stereo pickup on monaural records. 11 You
can play a monaural source such as an FM tunar through
both channels simultaneously effecticely doubling power.
12 Loudness compensation. 13 Stzreo tape recorder
output. 14 D.C. filament supply for preamp to virtually
eliminate hum (80 db below full pow2r oatput). 15 Dis-
tortion (first order difference tone) l:ss than 0.3%.
1939 11-F1 GUIBE Size in accessory walnut case::
¥ 154w x Sh x 12%4d. Price
$199.95. (West of Rockies
8§204.951

Write for complete -echnical
specifications and
new catalog R-10,

==

. H. SCOTT. INC.
11 POWDERMILL RO.. MAYNARD. MASS.
EXPORT: TELESCO INTERMATIOZAL CORP,
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see what's new in electronic kits...

-

DT TERTORE W9

Forty - fatme 1958
ALLIED A

%«M FREE send for it!

typical knight=Kit values ... see these and dozens of

knight-kit Stereo Adapter Controt
B s dias Model Y.778 5995

knight-kit Stereo Deluxe Preamp
it Model Y.776 $§250

knight-kit ‘'Span-Master” 4-8and
Receiver Kit.. ... Model Y-258 $9495

knight-kit 60-Watt Stereo Hi-Fi
Amplifier Kit. ... Model ¥-777 $8450

knight-kit “Ranger” Clock-Radio
............. Model Y-737 52495

knight-kit''Space Spanner'"2-Band
Receiver Kit. .. ... Model Y-259 s|895

knight-kit “Ranger {Ii'"" AC-DC
Radio Kit........ Model Y-736 SI69$

knight-kit “Ranger” Radio-Inter-
com Kit........ Model Y-739 $9750

EASY TERMS AVAILABLE ON knight-kit ORDERS AS LOW AS $20

HI-Fl KITS

A L

ARSI

HOBBY KITS

LIED

knight=kit

INSTRUMENT KITS

RADIO
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see the outstanding 1959

dther EASY-TO-BUILD kits

knight=kits

knight-kit Amateur Communica- LOWEST IN COST:
tions Receiver. . .Model Y-726 $}(} 450

EASIEST TO BUILD:

LATEST DESIGN:

knight-kit 12-in-1 Electronic Lab
i Model Y-272 $]495

e
Tt

ALLIED RADIO CORP., Dept. 131-K3
100 N. Western Ave., Chicago 80, Ill.
] Send FREE ALLIED 452-Page 1959 Catalog

AMATEUR KITS

B % owaimentas GUEERNNE QAT

Name

Address

Gty e e ZoONE State
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one of these Electro-Voice microphones
will meet your needs best

CHOOSE FROM THE WORLD'S MOST COMPLETE LINE:
ELECTRO-VOICE THE CHOICE OF PROFESSIONALS

.. ol

} L) - I['HI

Whatever your microphone problem, Electro-Voice
has the solution. Because only Electro-Voice offers you such a

wide selection to choose from, and only Electro-Voice has
spent years of painstaking research to bring you
microphones which rate BEST in every category.

Choose from carbon, crystal, ceramic or dynamic E-V microphones;
choose any pick-up pattern: non-directional, cardiod, or differential
Electro-Voice has them all. Look at this chart... and choose the BEST.
: And, for detailed information regarding special applications, write

&

DIFFERENTIAL MICROPHONES
have a noisé-Cancelling pick-up pattern. Sound
waves originating from a point more than a few
inches away-from the microphone enter both
sides: o the case at the came time and cancel
each other. When sound source is close to
microphone, the sound waves do not cancel.
Difterential microphones are ideal“lor use in
areas of high surrounding naise.

NONDIRECTIONAL MICRO-
PHONES pick up sound equaly well from all
directions. In this diagram of a pick-up pattern,
the omnid rectional microphone iz in the center.
Diagrams of pick-up patiesns are often called
polas patterns.

CARDIOID (UNIDIRECTIONAL)
MICROPHONES, so named because their
polar paltern is heart-shaged, pich up sound
arriving at the front and reject sound arriving at
the back. Proper piacemenl of cardloid micro-
phones reduces plck-up of ambisnt noise and
schoes, minimizes risk of feedback.

ELEC;I'RO-VOI.CE MICROPHONES FOR EMVERY

ACOUSTALLOY DIAPHRAGM IN
ALL DYNAMIC MICROPHONES.
Acoustalloy—the virtually indestructible dia-
phragm material—gives peak-lree response,
prevents popping as commonly experienced by
explosive syllables “B" and "'P™ in ribbon-type
microphanes. Because Acoustalloy gives im-
“proved response, operators can work with con-
fidence unider rigorous program conditions.

PURPOSE

:rm::f%n§ma;_w- == Fs:s %Hj Ia:is:sisas Fw‘i%f }:sao !:.-47 F&zﬂ__su%&x%slsfu%szjlfnﬁ% ﬂslfs_lc)l_]l ?sll':l;‘stk _'-5:56@;}_61! Iﬁm%‘?ni‘fllg?gﬂ@-q‘%m“!
LI IS et L 13 S e o o o [ e e e e e Y P O S e i D e
- = HMT'F'T_H_T H h{‘ = 4 = = ]
i Mowrte | [ 1 | i : i :-7L74o[7!7 7. 1 : i : fe >o o | ; F| -
_l:.--- ::j:_: ET:E.L._;I.t:!:‘E:i.‘:.:_:"+.l:-.z‘:.}.i—!_.i !Eio!olo:;o el el el | J

_:ﬁ'jﬁ — | al._o -,';'I_oﬁl'];;'[ij;_-,.ig!-_!L',;]L; oio °;3{;P;o]‘_14,_‘ﬁ. l:‘E-:f;:_._ f‘.l'—:—
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D R P ans R AR
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Model 666

Dynamle, Cardiold
Rejects unwanled sound—
doubles Ine working distance
—wide range. Floor or dash
#tand and boom mount svail-
abie.

PUBLIC ADDRESS, RECORDING AND

Model 664
Dynsmic. Cardioid
Designed for tugged wis i
any PA, recording or e
municalions siluation.
Doubles working dittance —
minmires tesdbach.

BROADCAST

Model B67
Oynamic. Cardioid

Model 665
Dynamize, Cuclv ]

Vll’llhle P! noise
a.

Smul.r 1o 66&

Cormoh compensate los
varlgd acoustic conditions
found In TV, brosdcasl. re
cording.

Model 536

but dellgme 1or lass racting
conditions.

! Model 630

¥ s
World's haest lof wide
PA, recording and general
purpose. Shm styls aoes Aot
hide enlcrtainer,

i Dy 8
Favonle lor yeers sn P&, wilh

L

B ——

AND T’-V MICROPHONES

Modei 655C Modet 654 Model 546 Model 643A
Dynamic. y i V] y le, ! y 5
Wides! ringe—lo 2KC IR TV, Simdar m ssﬁc cacept de- Compact lavaser lor chést. Exceptionally smail afghest

brosoces! and recording. Can
ba hand-held or mounted on
lloor or dash stand.

signed tor all.around use;
#OnOMmical

GENERAL

Modet 623
Dy N

cha: L of hand use, In.
doord wi owidoors.,

Handiome modern styling
Designad lor PA general wie
or recording

desk of hand use. Desigaes
tor Brosdcast. TV or FA use

PURPOSE

Model 611

Dynamic. Nandireclional
Ofters tine periormance tor
geneeal ound pich-up, PA_
recarding and amatewr wses

Model 911
Crystal. Nondirec tional
F l neunom | PA, home

smateve uses
Desh or Hoar 31ang mounting.

qualty lavaher that can be
easily concealed anywhers los
cnast or nand use.

Model 635

Dynamic, Nondirectional
For TV, brondeast, recording:
weal Ior remote use—rvggded.
May be hand hald Or mounied
on desh o flooc stand,

MICROPHONES

Modat 505

Dynamic, Nendiractional
A small. corvenient micra-
phang lor PA, general pure
pos#, ot paging. Dash ar Hoor
stand mounl

Modst 615

Dynamic, Nondirsctional
An inespensive, PA and gen:
eral purpose microphons lor
hand, desh of $13AC MOLALNY.

Modal 715

Coramic, Nondirectional
An inaxpensive microphone
tor gendral PA, hama record-
=g and amatewr uses. Hand
held, or mounted on desh o
lisar stand.

Model 351

Cryslal, Casdioid

For w.anl varely o PA, gen-
pose and amateur
uses. e working dis-
tante—retards fecdback.

Model 926
Crystal. Nondiractionat
Excenent lor PA_ general pur-

T
Model 920
Crystal, Nondiractionsl

All dicection pichup for :on.
ferences, me

pase, paging. hame e
and amateur use.

recording and PA.

N

L
Ké

Model 727 Modet 924
Cerpmic, ireclional Crystal, N 1
Designed for PA. paging. re: Small lavalits for chesl or

cording An0 amateur uses.
Hand teld. desk of sland
mounted

COMMUNICATION MICRGPFHONES

Model 210KK

Carbon. Nondirectlonal
Single button microphone lor
gencral replacemenl and
nmateurs.

Model 600D

Oynamic. Nondirectional
A rugged mobile miciophone.
Qtfers Nt response and Ngh
weighl

Model 205KK
Carbon, Ciff erential

Noite cancelling ciose tallung
mucrophont los Prvale Aur-
crati or any norsy vehicle. Des-
enminates against ail noise
fram any direction.

Model 206STCKHK
Carbon, Ditferentiab

A norer cangelling migro-
phane for commercial aucratl
Has CAA lype certiic ale 1040.

Model 602
Oynamic, Ditferential
Noise cancelling, hand hewd,
micso phone lor mobile os Laed
station use

Model 500TR
Dynamic, Nondi
Same a3 4000 but has buitlun
trangistor gmplifter, Works in
carbon microphane input 1o
pive hugh quality sound

Model 6802TR

Dynanic, Nondirectional
Same 33 602 bui hes builtin
1ansisios Ampliher. Works in
€81 30N microphone inpul

hand use. home recording.
PA and amatews 3PPIEBLBAS.

P

Model 12

Crystal, Nondirectional

An Inexpensive microphone
tor general PA, home record-
ng and amateur uses. Hand
held.

Model T18

Cetamic. Nondiractionst
Sustable 1or Paging. home re=
eording and amateur wse. Cen
behand heid of deshmounked

8

SPECIAL PURPOSE MICROPHONES

Model 606

Dynamsc.

Model 648

Noise cancelling microphone
for stand use under Righ am.
béRl Ao,

www americanradiohistorvy com

For iniercom, paging ¢ PA

Mount on stand, boom,

goosenechor Madsl 448 boom.

’
Model 62SKK
Dynamic, Hondirectional
Handset Tyg: MErophant lor
paging. sntescom and com.
mynicaliong uses.
Model 623SKK
Dynamic. Ditferential
Nowse cancelling handse! for
wye under high nolse conde
nons.

Model 805

Cryalal, Conlacl

Mounls directly on Body of
guiar, banjo, mandokn, viohn
o any vibrating mugical -
strument,
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PRECISION ...

precisely
for music!

A pickup precisely
designed for music!
A stereo pickup with
all the compliance,
frequency response
and distortion-free
performancerequired
for the highest quality
music reproduction.
This...is the )
STANTON Stereo-
FLUXVALVE...
where quality
starts i
and the music
begins!

The STANTON Model 196
UNIPOISE Arm. with inte-
grated Stereo-FLUXVALVE
Pickup —$59.85 wwith replace-
able 0.7 mil diamond
T-GUARD Stylus.

The STANTON Moadel 371
Stereo-FLUXVALVE Car-
tridge — $29.85 with replace-
able 0.7 mil diamend
T-GUARD Styius

Hermetically sealea for a lifetime of trou-
blefree use, the STANTON Steres-FLUX.
VALVE performs in 4 way no ather pichup
<an equal. Use It in sutoMatic or manual
recard ploying systems.

PHOTOGRAPHED BY MORT WELDAON

Tor thase wh conheor| the difference”

sine QUALITY NICN ripaLITY PRODUSTS BY
PICKERING & COMPARNY, INC.,
Plainview, N. Y.

®

FLUXVALVE, T-GUARD, UNIPOISE ar= registered trademarks

Address Dept. F108 for a free copy of
IT TAKES TWO TO STEREOQ by Walter 0. Stanton,
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By BERT WHYTE

FEW weeks ago, I crammed into the ex-

hibits at the National Association of Mu-
sic Merchants show in Chicago and caine
face to face with the first commercial stereo
disc releases. As expected, the stereo discs
were the prime focus of the show and literally
every component or radio-phonograph man-
ufacturer huilt his exhibit around this theme.
I visited the exhibits of such well-known hi-
fi people as Bozak and Ampex, as well as
many of the big commercial people like 4d-
miral, Philco, Motorola, etc. One thing struck
me immediatelv—and this was the almost
unqualified acceptance of the sterco disc as a
sort of merchandising panacea and the new
Pied Piper that can lead the industry into
another boom.

This, in itself, was encouraging but, at least
to these ears, also somewhat puzzling and sur-
prising. 1 say this because I must in all
honesty report to you that the quality of
sound produced by manv of the sterco discs

| left a great deal to be desired. Let me go a

step further and state that some of the worst
sound I have ever heard was put forth at
this show and wet most of the exhibitors
beamed happily as if we were hearing the
very finest quality possible.

This business of guality is two-sided. On
the one hand, many of the radio-phonographs
that were displayed and were specifically
built for the stereo disc exhibited many char-
acteristics which we would never tolerate in
ordinary monaural reproduction. By this I
mean excessive rumble and boominess, high
levels of distortion, and excessive levels of
hum and noise. Nominally stereo is supposed
to be listened to through two speakers placed
a certain distance apart, this distance largely
dependent upon the size of the room in-
volved. However small a room might be, it
is literally impossible to achieve any sort of
genuine stereophonic perception with the
speakers placed less than four feet apart.
Many of the units exhibited had a speaker
placement far less than this and thus much of
the directional efiect of stereo was either
greatly reduced or almost totally absent.

In the case of the stereo records involved,
it is rather unfortunate to have to report
that, if anvthing, more fault lies here than
in the machines used to reproduce them.
What is wrong with stereo records? I am
afraid this could cover the whole gamut of
what can be wrong with a disc. The most
noticeable defect on the stereo offerings of
many manufacturers is the very low level at
which they were cut. Evidently the mysteries
of the Westrex stereo cutter have been solved
by very few people and it was not unusual to
find many discs which were as much as
twelve to fourteen db below the level of a
standard monaural disc. You can appreciate
the difficulties this generated for the manu-
facturers of the cheaper commercial stereo
phonographs. These units, for the most part,
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rarely have more than 5 to § watts of power
and utilize comparatively inefficient speakers,
thus when called upon to make up for a de-
ficiency of 12 to 14 db on some of these discs,
the poor little things could hardly make any
room-filling level possible, or if this were
achieved, it was naturally with very heavy
concommitant hum and noise levels, since
they were being plaved at the top of their
gain-settings.

As if low levels of sound were not bad
enough on manyv of the stereo discs, there
were other problems which, while noticeable
and annoying in monaural reproduction, he-
came gross exaggerations with the sterco disc.
Such things as “spindle-hole” eccentricities
which normally cause “wow” would, in the
casc of sterco, also cause a cyclic “swish-
swash” type of sound and even comparatively
modest degrees of warpage in the record
would cause another type of cyclic and an-
noying noise modulation. This, of course, is
a problem that can be traced to the vertical
and lateral components of sound which exist
in each groove of a “45-45" stereo record and
since the stereo pickup is necessarily built to
be more sensitive from a compliance view-
point than a monaural unit, any aberrations
at all are bound to cause trouble. Perhaps by
now some of my regular readers are wonder-
ing about the nature of this report thus far,
since it is far from laudatory and, as old-
time readers, they know I hate always been
an avid booster of evervthing stereo. Well,
facts are facts, and 1 would be doing vou a
disservice if I were to report on stereo discs
without complete honestv and candor.

Despite the disappointments that I en-
countered at the NAMM show, there is a
brighter side to the picture. There are, in-
deed, some good stereo discs that fulfill all
the promise thev seem to hold and which give
every indication of realizing the great poten-
tial of sterco disc. When I say there were
some good discs, unfortunately this does not
include the products of everv manufacturer.
Some were a total loss as far as I am con-
cerned, in terms of sterco, but occasionally
from some of the bigger manufacturers and a
few of the independents was heard a reason-
ably good stereo disc.

However, for absolute top-quality sterco
on a fairly consistent level, the plum must go
to London Records. 1 hope my many friends
in the record business will forgive me for
choosing Lendon and excluding them, but
under the conditions which I heard all brands
at the show and under the much more care-
fully controlled conditions under which I
heard the same discs at home, I could scarcely
and honestly come to any other conclusion.
The London discs had all of the stereo vir-

The opinions expressed in this column are
those of the reviewer and do not necessanly re-
flect the views or opinions of the editors or the
publishers of this magazine.
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tues such as good directionality, excellent
sense of depth perspective, the records were
cut at levels approaching Lendon’s normal
monaural output, and the surfaces were pleas-
ingly quict. In all cases the sound was as
brilliant and clean as we have come 10 ex-
pect from the London monaural product.
Now, yvou will note that I pointed out that
London stereo records were the most con-
sistently good, which would indicate that
even here there is occasionally trouble of the
type previously described.

This is not an entirely cheerful picture, 1
will admit, but I think I can safely sav that
the quality of stereo discs irom most of the
other manufacturers should improve rapidly,
as they learn how to master the Westrex cut-
ter. After all, London records did have a
head start with its carly experiments with
other types of stereo discs which obviously
has given them an edge in the present stereo
processes. Surely with the technical facilities
that can be brought to bear bv many of our
companies, these faults will soon be rectified.

It is obvious from the foregoing that some
prudence is indicated in the selection of stereo
disc material if vou are now set up to playv
these discs and you are especially advised
with stereo discs of any manutacturer to
avoid off-center and warped records. The
following stereo records have been chosen
with an eve towards giving you what I con-
sider the best on the current market.

STRAVINSKY

PETROUCHKA
L’Ovrchestre de la Suisse Romande eon-
ducted by Ernest Ansermet. London CS-
6009. Price $4.98.

This is the new “Petrouchka” which I re-
viewed monaurally just recently and, as I
peinted out then, it certainly qualified as one

of the very best *Petrouchkas” in existence
as well as a near definitive performance.
Here in this stereo version all of its virtues
are greatly enhanced. This is probably the
very best of the current crop of stereo disc
releases. It has excellent directivity, yet not
at the cxperse of the well-known *hole-in-
the-middle.” London cvidently knows how
to record stereo so as to afiord us an un-
broken sonic front. The depth perspective
here was excellent and evidently it was care-
fullv calcn'ated and tailored to the reverbera-
tion characteristics of the hall in which it was
recorded.

The disc is almost indistinguishable from
the monaural product in sound level, is clean
and distortionless throughout the audio range,
and preserves the dvnamic range very well.
In the above explanation I gave on some of
the failings of sterco discs. I neglected to
ntention the problem of bass response. It
seemed that if some records did have high
sound level, it was at the expense of a greatly
diminished bass. Or, if thev had a reasonable
bass response, it was at the expense of di-
minished level. Those records which combined
good bass and high sound levels were the ex-
ception and this is one of the primary advan-
tages of London’s stereo discs.

On this present disc, bass response is fully
realized and there are some magnificent bass
drum and tympani passages which come
through with great impact and articulation.
To anticipate the inevitable question . . . is
this as good as some of the better stereo
tapes, the answer is *ves and no.”” “No"” from
the fact that it cannot quite match the ex-
pansive dvnamics nor the degree of instru-
mental separation afforded by the best tapes
and from the “ves” viewpoint, it is every bit
as brilliant as many tapes and, excepting an
occasional and inevitable “tick” ot “pop”

(Continued on page 108)

Send Us
Your
List Of

Components

For A
Package
Quotation

WE WON'T BE
UNDERSOLD!

All merchandise
is brand new, fac-
tery fresh & guar-
anteed.

AIREX
RADIO

CORPORATION

ASR-433 Stereo Amplifier—Selected
for display at tke Vienna Interna-
tional Fatl Fair.

October, 1958

;]__

Stromberg-Carlson
Audiophite Turntable

Ty

PURCHASING
A HI-FI
SYSTEM?

PARTIAL LIST
OF BRANDS |
IN STOCK

Altec 'lansing
Electrovoice

Jensen
Hartley

University

Acoustic
Janszen

Wharfedale

Karison
Viking

Concertone
Bell & G.
Weathers
Harmoan—Kardon
Pilot
Sherwcod
Acrosound

Eico

Fisher
Bogen ¢
Dynakit

H. H. Scott

Pentron

Ampro ® VM

Revers

Chalienger
Wollensak

Garrcrd
Miracord

Glaser-Steers
Rek-O-Kut
Components

Norelea
Fairchild

Pickering ® Gray

Audio Ta

Full Line of
Cabinets

64-R Cortlandt St., N. Y. 7, CO 7-2137
[ — -

Research

Leak

pe

THE NEW STROMBERG CARLSON COMPBNENTS

ntegrity in music

Integrity in Music, as cppined to high fldellty components,
means reproduction which adds nothing to, ér takes nothing
from, the original performance.

Our choice of this slogan is no accident. Just as your pur-
chase of a component system is not @ cusuolilnvesimem‘, our
attitude foward the manufacture of components is yery seri-

ous.

cal judgment.

See your dealer or write to us for full data on our complete new line of
Amplifiers, Speakers, Speaker Systems, Enclosures anl Prngram Sources.

“There is nothing finer z‘/?an a Stromoer -var/son ;
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Each piece of gear must reflect the highest possible
achievement of engineering, production, and musical skill,
Yes, musical skill—because the guiding minds of the Strom- -
berg-Carlson component group cre those of electronic and '
acoustic engineers with extensive musical training. -

The musical sound of our new componenis was the final
critical test before they were made availableito You.

We will be glad to submit aur specnf‘cchqns to your criti- 1
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to wait for! Everything is at your finger tips. Ycu
learn fast . and you learn Tight! OUR MO
BACK GUARANTFF PROTECTS YOU FULLY!

STUDY 10 DAYS FREE!

r--------------q
Dept. RN-£08, RINEHART & €O Inc.

NEY-

232 Madison Ave., New York 16, N. Y.

MONEY-SAVING OFFER ON BOTH BOOKS!
Send Radlo & TV TROUBLESHOOTING AND
REPAIR and Radio & TV CIRCUITRY & OP-
FERATION home tralning manuals for 10-day
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from the record, has a better signal-to-noise
ratio.

It is too early, of course, to state what the
wear qualities of the stereo disc will be, in
comparison to the almost wear-less tapes,
however, I have played this particular disc
for a good many people as a demonstration
of what can be expected from a good stereo
disc in terms of sound quality, and in the
course of this, must have played it at least
thirty times, with very little diminution of
quality being audibly evident. If you have a
stereo disc rig and have thus far been disap-
pointed with it because of the material you
have had to play on it, I assure you that this
splendid “Petrouchka” will allay your fears
and give you a hint of the wonderful things
to come.

DEBUSSY
PRELUDE TO THE AFTERNOON
OF A FAWN

LA MER
RAVEL

RHAPSODY ESPAGNOLE
L’Orchestre de la Suisse Romande con-
ducted by Ernest Ansermet. London
CS-6024. Price $4.98.

Here is another of the outstanding London
stereo discs, this onme a tasty potpourri by
Ernest Ansermet which shows off these three
standards to glittering advantage. I under-
stand London has embarked on a program
of re-recording many of the works made fa-
mous in sound quality and in interpretations
by their various conductors in the monaural
versions. This disc is of that type and I
must say they have done a magnificent job
of recording.

Ansermet’s interpretation of these works is
too well-known to require much comment,
suffice it to say that he is up to his usual high
standard in this highly atmospheric music
and except for perhaps a general quickening
of his tempi, seems every bit as good as his
previous efforts with these works.

Sound-wise, the most extraordinary piece
here is the “Rhapsody Espagnole,” in which
its violent dynamic contrasts are fully cap-
tured along with the very wonderful inter-
play among the various string choirs. Here
again we have notable percussion of both the
high and low variety. The inter-channel sep-
aration of the stereo cutter is supposed to be
on the order of 30 db. I have been using for
these reviews a Pickering stereo “Fluxvalve”
cartridge for which an inter-channel separa-
tion of close to 25 db is claimed. So this is a
fairly close correlation and any deficiencies of
channel separation would be most apparent
from the disc. With this and the other Lon-
don discs, this disparity was not noted, there
being here, as in the others, excellent separa-
tion and directionality.

Even at this early stage of stereo discs, 1
do not think it would be imprudent to invest
in this London disc and some of the others,
as they are quite excellent in nearly all re-
spects and further improvement here would
be rather marginal.

GERSHWIN

AN AMERICAN IN PARIS

RHAPSODY IN BLUE
Reid Nibley, pianist, with Utah Sym-
phony Orchestra conducted by Maurice
Abravanel. Westminster WST-14002.
Price $4.98.

Westminster has had over the course of the
past years a very considerable reputation for
the excellent quality of its sound. Many of
the monaural discs produced by this com-
pany have been outstanding and have found
wide use in demonstration salons. I have
always had a high regard for its products in
general and thus it is with no little regret
that I report its first stereo discs do not
carry on this tradition of quality. This is a
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pt.rfccll\' good recording of these Gershwin
works in terms of over-all balance, but, un-
fortunately, this good balance is for naught
because of the low level at which the disc
was cut. The bass response has been fairly
well maintainedt here. although on compari-
son not up to its monaural counterpart, but
the level is so low that it is necessary to boost
the gain of your amplifier considerably. This
is periectly all right and will give you rea-
sonably good stereo reproduction. providing
vour system is quict enough to withstand the
rather inordinate amount of boost without
producing hum and noise.

All other problems of stereo recordings
scem to have been pretty well licked by
Westminster and it is to be hoped that they
soon learn to cope with the level problem.

ViV ALDI

TIIE FOUR SEASONS
Solisti di Zagreb conducted by Antonio
Janigro. Vanguard BGS-5001. [DPrice
$4.98.

Now here Is a strange case where we have
a perfectly fine sterco dise recording of this
wonderful Vivaldi picce, with good high-level
sound, excellent directivity. and very forward
projection. The over-all quality is very clean
and bright and, of course, as noted in the
monaural edition, the performance under
Janigro is superl:. So what is so tragic? Just
that having achieved on this disc the requi-
sites of high sound level and gZood balance,
including bass response. the disc is unfortu-
nately plagued by an odd assortment of noises
in the background. In the quicter sections of
the work are to be heard some sort of “sput-
tery, pop-pop” tvpe of noise which is hard
to identify but which I am afraid is that old
devil of tape recording, d.c. nodule noise. I
noticed a small amount of this same thing on
Vanguard's sterco tape of this music and am
at a loss to understand why it should e more
prominent in the disc. There were these
other noises I referred to, but these were
mostly of the warp and spindle-hole type
which, of course, can be eliminated by care-
ful sclection of records. I should add here, in
all fairness to my fricnds at Vanguard, that
this noise is of a tyvpe and at a level which
would probably be rarcly encountered during
its reprocluction on ordinary -“garden varietv”
home stereo disc systems.

So, aside from this, this is a very new and
enjoyable insight into the talent of Solisti di
Zagreb and Vivaldi’s music, always a delight,
is particularly effective in this fine sterco
reproduction.

DEBUSSY

IBERIA

RONDES DE PRINTEMPS

GIGUES
L’Orchestre de la Suisse Romande con-
ducted by Atanlfo Argenta. London

CS-6013. Price $4.98.

Here is another stereo disc winner from
London and one which promises to be one
of the early landmarks in the stereo disc cat-
alogue. I would say this disc should be
doubly attractive to music lover and collector
alike, since it is so very good technically and,
sadly enough, is also one of the last records
we shall ever have from the brilliant Argenta
whose career terminated so tragically in an
automobile accident. His “Iberia,” as previ-
ously noted, challenges almost all other com-
petition, even such redoubtable champions
of the work as Paul Paray. Surely he has
captured and distilled the essence of the Span-
ish idiom in music as few other conductors
ever have. To hear it anew in the glories of
really superb stereo sound is to enjoy a very
profound musical experience.

Even more than the “Petrouchka” reviewed
carlier, this disc exhibits its stereo virtues.

October, 1958
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Ronette..worlds most advanced stereo cartndges

RONETTE NEW STEREO CARTRIDGES exceed industry standards for
monaural and stereo high fidelity. These superbly designed dual element
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so necessary for long record life and listening pleasure with new stereo
discs. Designed for hum-free performance in changer and transcription
arms. RONETTE Transcription Arms are available with stereo cartridges.

g - ’ =
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znd .75 mil saophire or diamond styli.
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RONETTE STEREQ CARTRIDGES have
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leading editors and analysts.

Write for FREE catalog of complete RONETTE line of cartridges, microphones and pickup arms, for ultra-fidelity audio reproduction

%’ﬂ_eﬂz ACOUSTICAL CORPORATION, 190 Earl Avenue, Lynbrook, New Youk
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The dynamic range is really quite astonish-
ing and there is no dearth of very weightv
brass or sharply explosive percussion. The
sound is very forward in its projection and
the low directionality is excellent. It presents
a nigh-perfect panorama of sound. Intelligent
and excellent use of the hall reverb has re-
sulted in depth perception of extraordinary
realism.

The “Rondes de Printemps” and the
“Gigues” are somewhat less athletic works
than the “Iberia,” but fare equally well in
Argenta’s hands and also afford many excit-
ing examples of fine stereo disc sound. Again,
let me say that it is this type of stereo disc
that should convince any ‘“doubting Thom-
ases” who feel that stereo disc is nothing but
a “gimmick.”

BEETHOVEN

SYMPHONY NO. 5
Philharmonic Promenade Orchestra of
Londen conducted by Sir Adrian Boult,
Vanguard VSD-2003. Price $4.98.

This is the other side of the Vanguard
stereo coin and, unhappily, not a very bright
one. Sir Adrian and his orchestra give a
vigorous and spirited performance of this
work, as has been noted previously in my
column and elscwhere. However, as regards
the stereo disc sound quality, it leaves much
to be desired, not that it is distorted or not
clean in most scctions, but that it is recorded
ut such a very low level that it makes it very
difficult to play without noise on any but the
very top quality stereo systems. A pity, be-
cause from other stereo viewpoints, it is more
than acceptable and would have been a wel-
come addition to almost anyone’s sterco
disc library.

This is all the space I can devote to sterco
discs this month. Next month I will bring

| vou a comparison and evaluation of the two

Berlioz “Requiems” that have appeared on
stereo disc, as well as reporting to you on
other examples of sterco discs in the classical
vein and also bring you my impressions of
some of the pop and jazz material that has
appeared. —30—

New experimental Army earphones can
turn an ear-splitting roar to a whisper
electronically. The tiny circular micro-
phone (lower disc) in the earpiece picks up
noise that leaks through ear cushicning. It
then produces a second noise, opposite in
phase to the first, which in great measure
cancels the first to produce relative quiet.
Radio messages, however. come through
loud and clear. The system was developed-
jointly by RCA and the U. S, Army
Signal Research and Development Lab.
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Approach to Hi-Fi Service
| (Continued from page 59)

|

formiance cannot be achieved without
a number of instruments, many of them
specialized. but this is not as much
of a deterrent as it is often believed to
bhe. One reason is that the majority of
complaints, as in other types of elec-
tronic equipment, can be handled with
routine techniques and a minimum of
specialized equipment. Anothcr factor
is the fact that the full complement of
desired cquipment can be accumulated
gradually and that this may be done
nowadays at much less cost than was
once the case. Of help in this direction
is the fact that much of the cquipment
is already in the shop and that ingeni-
ous substitutions can be made, as will
be noted, for some very expensive units.

A comprehensive list of required and
recommended gear appears in Table 2.
Items marked with asterisks are the
basic ones that should be on hand
rather early in the game. With respect
to these, there should not he much of
a problem.

Some of the other items on the list
are far less formidable than they sound,
with respect to type and price. A more-
or-less standardized hi-fi rig, for com-
parison and possible substitution test-
ing is, of course, important. As for dis-
tortion analyzers and a.f. voltmeters
and/or wattmeters, many relatively in-
cxpensive units are now available, in

kit or wired form. Now becoming popu-
lar are combination instruments that
may incorporate such functions as that
of the signal generator, the distortion
analyzer, and meters. These versatile
audio analyzers often avoid the dupli-
cation that is involved in buying sep-
arate instruments.

Such devices as wow-and-flutter me-
ters, audio-sweep gencrators, and cali- |
brated microphones can be very expen-
sive indeed. However, the requirements
of a service shop are not those of an
audio design and research lahoratory.
Test records and test tapes arc avail-
able, for example, which can be used
to give fairly good relative indications
of wow and flutter. While it may not
be possible to render the results in ex-
act figures, the technician can use such
recordings to determine whether the
audiophile customer is or is not satis-
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In lieu of an audio-frequency sweep
generator, test discs are available on
which audio-sweep signals have been
recorded. A test microphone is not
necessarily an absolutely perfect in-
strument selling for several hundred
dollars. Some manufacturers who make
very good microphones at reasonable \
prices offer a calibration service for a
few dollars extra. Once a good micro- [
phone has been so calibrated and its de-
viations from ideal performancc are |
known and recorded, these variations |
may be taken inte account quitc easily
in conducting tests.
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[

THAT MEETS THE

. REAL TEST

'/ SOUND REALISM

at

'/REAI.ISTIC PRICES!

Winners of 1958
Fashion Foundation of Amerita
Gold Medat for Distinctive Styling,

L& <R SPA-55 ,OW & Hi-Fi Music of Home
‘f&ﬁ. STEREO AMP C dution Seal for Performance
ST-11 ¥ i, Priced for everyone's budget, here ot last is a FL-30 e
AM-FM ._ﬁ_.-é.‘...—-—-""ﬂ_ﬂk.- STEREQ amp which is a must for every STEREO AMP AND PRE-AMP

STEREO TUNER
Hers, for the first time, is on AM-FM STEREQ
Tuner within the reach of every avdiophite. Un-
matched by unils tosling twice fhe price, the
ST-11 is two distinct reqeivers in one, featuring
4 uV. for 20 db quieting. Voriable AFC. Singte
front ponel switch controls AM, FM or STEREOD
selection.
Wired and tested $74.50
SAVE! Eosy-to-buildkit $49.95

STEREO SA-25

PRE-AMP PLUS
ONE 25 WATT
AMP

n

I
o

('l :I.,;ﬂ" Hete is the finest

"'._ =-.__,__—— dual channel pre-amp

= amp an- ene precisely engineered
and designed chassis. When the SA-2S is attoched
to your present power amplifier it reproduces two
separate chonnels of sound for STEREO from tape.

records, and AM-FM. One easy, il step

fonl Housing twa identicat 27'/; wott distertion-
free omplifiers the SPA-$S is unsurpossed in
quality and performance. This unit may be used
as a STEREC amp, o bi-omp, ond as ¢ $S watt
Monavral wnit.

Wired ond tested $79.95
SAVEl Eoty-to-build.kit $64.95
SPA-35
Seme quolity ond performonte os the SPA.SS -
35 watts.
Wired ond tested $62.95
SAVE! Eaty-to-build-kit $49.95

SP-6
STEREQ
CONTROL CENTER

The S$P-4 is a completely self
powered sensitive duol pre-omp with dual inputs
and outputs. Engineered to fit your requirements
today, os well os tomorrow, the SP-& provides

Prices less cover—
for panel mounting

brings you the realistic, breathtaking megic of
STEREQ-with Arkoy’s SA-2S.
Wired ond tested
SAVE! Easy-to-build-kit

$89.95
$59.95

paralleled fexibility. Qutput of both amps is
individuolly adjusted by one control, reverse
position, hi lo filters, etc.
Wired ond fested
SAVE! Eosy-to-build-kit

$62.95
$39.95

Reasonably priced . , . superla-
tive in quelity, the FL-30 now
brings ta you an amp/pré-amp
with fully tronsistorized front
end designed to provide humless
& distortion-free reproduction,
Freq. response=db, 10-40,000
cps @ 30 watts-60 wott peck.
Inputs for magnetic pickup,
tuner, tape and 2 oux.
Wired and tested $74.50
SAVEl Easy-to-build-kit
» $49.95

FM-8 Professional FM TUNER

Engineered for the most precise FM
reception today. the FM-8 utilizes five

1.F. stages and an extremely sensitive.

tuning meter with vnparalleled sensi-
tivity and fexibility of operation. The
EM-8 is ideally priced, offars a self-

HFT-7 AM-FM TUNER
World renowned as o stond-
ord of excellence, the HFT-7
is o compact self-powered
AM FM tuner of superb en-

Faster - Seeley discriminator,
Grounded Grid RF omp, flat
type tonstruction, AFC with
far AFC erose.

g ond perf
Temperature compensated FM
RF circwits and
Frequency Control ossures ex-
cellent stabitity ond no drift.

Automatic”

Wired ond Tested $49.95
SAVEl Eosy-to-build-kit
$32.00

Prices fess cover—
for panel mounting

A1l prices 5% higher west of Mississlppl.

FREE ¢ At your dealer or write for com-
plete catalogues of Stereo & Monaural
HI-FI, Radio & TV, Kits & Wired.

RADIO KITS,
i 120 Cedar 5t

l New York 6, N. Y.

d AC op d tuner designed
for the discriminating audiophils.
Wired -ond lested $59.95
SAVE! Easy-to-buitd-kit  $39.95

120 CEDAR STREET NEW YORK &
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CARTRIDGE

The Shure Sterco Dynctic Moving-Magnet
Cartridge is designed and made specifically
for the listcner who appreciates accuracy and
honesty of sound. It separates disc sterco
sound channels with incisive clarity. It is
singularly smooth throughout the normally
audible spectrum...and is without equal in
the re-creation of clean lows, brilliant highs,
and true-to-performance mid-range.
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MODEL MB3D

Fits 3 and 4-lead transcription type and
record changer stereo arms. Completely
compatible, plays monaural or sterco.
10-second stylus replacement.

Individually tested to mect or exceed
these specifications: Frequency response,
20 to 15,000 cps. Output level, 5 mv at
1,000 cps. Compliance, 4.0 x 10-6cm per
dyne. Channel separation, more than
20db throughout the critical stereo fre-
quency range. Recommended tracking,
8 to 6 grams.
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Nate to Service Technicians: Shure Stereo-Dynetic
Cartridges arc made with the care and precision of
fine, shockproof watches. Resist damage from im-
pact. Sealed case prevemts tampering, ends service
call-backs,

Literature available: Department 13-),

SHURE BROTHERS, INC.

222 Hartrey Avenue, Evanston, lllinois
112

Stereo Disc Recording
(Continued from page 67)

Demonstrated”). Briefly stated, the
MSD system utilizes carrier multiplex
above the audible spectrum to record
the “difference” information which re-
sults when the two stereo channels are
subtracted vectorially. The vector sum
is recorded normally and simultane-
ously with the FM carrier. Of course,
the resulting groove resembles a nor-
mal lateral recording except that there
is a superimposed 25 kec. carrier of
moderate level (4 em./sec. velocity).

Since the vector sum of two sterec
channels is the normal monaural “mix”
—the audible lateral groove modula-
tion of the MSD system is fully com-
patible with existing monaural records.

The MSD can be played monaurally
with any LP pickup in good working
order without damage. It can be
played stereophonically with wide-
range monaural pickups with the aid
of an auxiliary converter which will
be described later.

Playing time of an MSD record is
about the same as a standard LP.
If extended playing time is necessary,
the use of auto margin and a smaller
tip radius, such as 0.7 mil, will per-
mit substantially the same playing
time as a regular LP record. The
reason for this is that the carrier
groove modulation amplitude is only
20 millionths of an inch, so no appre-
ciable increase in over-all groove ex-
cursion is necessary over that required
for a standard LP.

The vertical rumble is no problem
with the MSD system since the pick-
up need not respond to vertical mo-
tion.

The commercial converter unit de-
signed for MSD provides a 25 ke.
carrier filter, amplifier, limiter, and
detector which can also be used to de-

modulate a broadcast FM multiplex
signal.*

Columbia System

The recently announced Columbic
system as described by Dr. Goldmark
(“New Compatible Stereo Disc,” June,
1958 issue) records the vector sum of
the right and left channels laterally
but the vector difference is recorded
vertically in the same groove simul-
taneously with the same cutter. Such
a disc would be similar to a 45-45 ex-
cept that Dr. Goldmark proposed the
limitation of the amplitude of the ver-
tical groove modulation to less than
one-tenth that of a 45-45 disc by an
undisclosed method. This limitation in
vertical amplitude can be done with
a limiter or a high-pass filter in the
‘‘difference” channel before recording.

The advantage claimed for the Co-
lumbia system is that it is compatible
with standard LP records because of
reduced vertical groove modulation.

Since few demonstrations have been
made and no records have been placed
on sale by Columbia, complete evalua-
tion of this modification of the 45-45
system cannot be made at this time.

It should be noted, however, that the
Fairchild Recording Equipment Com-
pany has suggested the use of its
program compressor in the vertical
channel of its vertical-lateral cutting
system for better results when cutting
45-45 masters. The Fairchild cutter
is not yet available to the industry.

Comparison

No comparison has been made of
relative frequency response, harmonic
distortion, and signal-to-noise ratios of
the various systems described. In the
present state of the art these three
factors are subject to variation as a
result of limitations on the test equip-
ment and a lack of established test
methods,

1 This unit, available from Components Corp..
is known as the “'Stereo-Vertor.”

buys” for beginning ‘‘stereophiles”

available at record shops.

VARIED PROGRAM AVAILABLE ON STEREO DISCS

S we go to press, virtually every record firm is represented on the market
by a varied selection of stereo discs. Available now in record shops across
the country are selections ranging from pop to classical. In addition to the
“big name” labels, a host of new firms are bidding for a share of the stereo
dollar by offering unusual or unique program material. Prices of these new
discs range from a modest 98 cents for an “Extended Play”
$11.98 for some of the more elaborate two-disc albums. Among the “‘good
are the various demonstration and test
discs being offered at reduced prices as a special inducement to try out this
new medium. The following is a list of such test and “demo”
along with catalogue number and price. Except where noted, these discs are

LABEL NAME NUMBER PRIGE
Audio-Fidelity “Stereophonic Demonstration & Sound Effects Record” AFSD-5890  $6.95
Components Corp. “33%5 Stereo Test Record” (checks 45-45 cartridge 58-45/45 $1.00

(Denville, N. J.} balance, channel separation, and rumble)
Concert-Disc “Sound in the Round” £s-22 $6.95
Electro-Voice “Stereo Demonstration Record” $1.50
Elektra “Around the World in Stereo” SMP-4X $2.98
Halimark “Full-Dimensional Stereo Demonstration Record” HLP-310 $3.98
Londen “Journey Into Stereo Sound” PS-100 $4.98
Omega Disc “Stereo L-P Preview” 1) $ .50
Vanguard “Scheherazade” SRV-103-SD $2 98
Yox “Yox Sampler” VST-1 $2.98

recording to

recordings,
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Send for FREE booklet

in RADIO-TV-
ELECTRONICS

“You might like to know that since | have started
this course, my company has given me a $32.00 a
month raise. They seem to think anybody who has
enough interest in their job to study at home is
worth more money.”

—Frank J. Mulvey, 910 124th St., S.,
Renton, Washington

What would a raise of just $8 a
week ($416 per year) mean to You!

Think of it! Only one $8-a-week raise (such as
Frank Mulvey received) will repay your invest-
ment in CREl training, and leave you a substan-
tial profit the very first year! Your increases
in pay thereafter are all pure profit, and you’ll
be prepared for many more promotions and pay
raises in the future years of your life!

Many of the men currently on the street are there
for a reason. ‘“As many as 8 out of 10 are dead-
wood,” estimates the chief engineer of a medium-
sized Philadelphia firm; the problem is to find the
live ones. —from ELECTRONICS MAGAZINE

If you're interested in an honest-to-goodness career in the
vigorous young electronics industry, here's how you can step
ahead of job-competition, move up to a better job, earn more
money. AND BE SURE OF HOLDING YOUR TECHNICAL
JOB, EVEN WHEN THE “DEADWOOD" 1S BEING
CLEANED OUT.

The “how” is advanced, professional home study training in
Electronic Engineering Technology including SERVOMECH-
ANISMS; COMPUTERS; RADAR; AUTOMATION; AERO-
NAUTICAL ELECTRONICS; BROADCASTING; COMMU-
NICATIONS AND MANUFACTURING. and the ELEC-
TRONIC PRINCIPLES ASSOCIATED WITH GUIDED MIS-
SILES, TELEMETERING. ASTRONAUTICS and INSTRU-
MENTATION. You don’t have to be a
college graduate. You do have to be willing
to study—at home. You can do it while
holding down a full-time job. Thousands

Look at this partial listing of organizations that recommend
CREI training for their own personnel: United Air Lines, Ca-
nadian Broadcasting Corp.. Trans-Canada Airlines, Douglas
Aircraft Co.. The Martin Co.. Columbia Broadcasting System.
All-American Cables and Radio, Inc., Gates Radio Co., Canadair
Ltd., Federal Electric Corp., and U.S. Information Agency
(Voice of America).

What’s the next step? Certainly get more information than
we can cram into one page. Fill out and iail the coupon
helow today, or write Capitol Radio Engineering Institute, Dept.
1110-Y, 3224 16th St1., N.W., Washington 10, D. C.

CREI ALSO OFFERS RESIDENCE TRAINING at the same
high technical level in Washington. D. C. Classes start at regular
intervals. Qualified residence school graduates earn degree.
“Associate in Applied Science.” You can qualify for CREIL
home study training if you have had electronic education, or
experience in electronics — and realize the need of a high level
technical knowledge to make good in the better electronics jobs.
(Electronics experience is not required for admission to CREL
Residence School.)

VETERANS: If eligible for training under the new G.I. Bill
of Rights, check the coupon for full information.

MAIL THIS COUPON FOR FREE BOOKLET!

have. Since 1927 CREIl has provided alert
young men with the technical knowledge that
leads to more responsibility, more job
security, more money. And CREI has con-
stantly kept pace with the rapid expansion
and progress in electronic achievement.

Remember this: CREI starts with funda-
mentals and takes you along at your own
speed. You are not held back by a class,
not pushed to keep up with others. You
set your own pace. CREI] instructors guide
you through the lesson material and grade
your written work personally. You master
the fundamentals, then get into more ad-
vanced phases of electronics engineering
principles and practice. Finally you may
elect training in highly specialized principles
of electronic engineering technology as
applied to guided missiles. servomechanisms,
radar, computers, telemetering. automation,
instrumentation and other applications.

October, 1958

CAPITOL RADIO ENGINEERING INSTITUTE To help us answer your re- :
ECPD Accredited Technical Institute Curricula @ Founded 1927 | quest intelligently, please
. give the following infor- |

Dept. 1110-Y, 3224 Sixteenth St., N.W., Washington 10, D. C. IO :
Please send me your course outline and FREE illustroted :
Booklet “Your Future in the New World of Electronics” . . . | gmployed By...oooooins |
describing opportunities and CREl home study courses in ]
Practical Electronic Engineering Technology. . ) Type of Present Work......... i .I
[ Radar, Servo and Computer Engineering I

CHECK Technology D! H
FIELD OF [ Electronic Engineering Technology 1
GREATEST % ?nlsudcost (é\M, FMm, TV)TEnﬁinTering Technology 1
elevision Engineering Technology Education: 1

INTEREST {1 Aeronautical Electronic Engineering Technology Yrst{ %i'gﬂ Sehool.......... ... ... ]
1

[}

NOME.....coiie e Age......oeee Lo :
1

B3 OO Electronics Experience............ =
[}

L Y e v e e O e T O e e e Zone......... .State.... e | e 1
Check: [ Home Study [J Residence School [J Korean Vetera !
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SUPERIOR’S NEW MODEL TV-12

TRANS-CONDUCTANCE
TUBE TESTER

TESTING TUBES
% Emplcys improved TRANS-CONDUCTANCE circuit. An in-phase signal is

impressed on the inpul scction of o tube and the resuliant plate current
change is measured. This provides the most suitable method of simulating
the manner in which lubes octually operate in Radia & TV receivers,
omplifiers ond other circuits. Amplification factor, plate resistance and
cathode emission are all correlated in one meter reading.
Y NEW LINE VOLTAGE ADIUSTING SYSTEM. A tapped transformer makes

it possible 1o campensate for line voltage voriotions 0 a folerance of
better than 2%.

meter against damage due

¢ SAFETY BUTTON — protects both the tube under test and the instrument
swilching.

ta overload or other form of

% NEWLY DESIGNED FIVE POSITION LEVER SWITCH ASSEMBLY. Permils
application of separate voltages as required for both plate and grid of
fube under test, resulting in improved Trans-Conductance circuit,

TESTING TRANSISTORS

A lIronsistor can be safely and odequately tested only under dynomic con.

ditions,

The Model TV-12 will test all transistors in that approved manner,
and quality is recd directly on a special “transistor only™ meter scale,

imaroper

The Model TV.12 will accommodote all transistors including NPN's, PNP's,

Photo and Tetrodes, whether made of Germanium or Silicon, either point
¢ontact or junchion contact types.

Model TV-12 housed in hondsome rugged
portable cabinet sells for only NET

SHIPPED ON APPROVAL for 10 days before you buy

poy balance at indicated menthly rate -
NO MONEY WITH ORDER—NO C.0.D.

1 if completely satisfied, send down payment after trial and

- NO INTEREST OR FINANCE CHARGES ADDED.
i not completely satisfied, return to us, no explanation necessary.

See page 117 for complete details

MOSS EI..]ECTRONIC DIST. CO., INC. 3849 TENTH AVE., NEW YORK 34, N. Y.

RADIO & TV NEWS
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Superior’s New
MODEL

71 VACUUM TUBE VOLTMETER

WITH NEW 6" FULL-VIEW METER

Compare it to any peak-to-peak V.T.V.M.

made by any other manufacturer at any
price!

Model 77 completely wired and calibrated with accessories

(including probe, test leads and portable carrying cose) sells
for only $42.50.

§” Model 77 employs a sensitive six inch meter. Extra large
meter scale enables ys to print all calibrations in large

easy-to-read type.

¥ Model 77 yses new improved SICO printed circuitry.

§” Model 77 employs a 12AU7 as D.C. amplifier and two

9006's as peak-to-peak voltage rectifiers to assure maxi-
mum stability.

¥ Model 77 yses a selenium-rectified power supply resulting
in less heat and thus reducing possibility of damage or
value changes of delicate components.

” Model 77 meter is virtually burn-out proof. The sensitive
400 microampere meter is isolated from the measuring
circuit by a balanced push-pult amplifier.

Model 77 uses selected 1% zero temperature coefficient

resistors as multipliers. This assures unchanging accurate
readings on all ranges.

74

S P ECI1F I CATI ONS

® DC VOLTS — O to 3/15/75/150/300/750/1500 volts at 11 megohms
input resistance.

Traditionolly, the V.IVM has bmf the one instrument :’::ml\::
voltage meusurements where low-drain or wide Im}:fenczdmme
is es?cmiuL And now, the Model 77 VIVM. byto ug. e
of new developments including modern balonced p:m:: o
design, etched circvitry, on extra |urg€ meter .nnd 4y
mengts.providcs suth measurements n.wuker, with @ highe!
of accuracy ond with better readability. - '

lheIMudel 77 will measure DC with negligible l°°d'“9‘( :u:’ &
of ANY WAVE FORM; whether sine wnv:, pulse;u::l, mﬂwn n|’|

complex wave forms. i 1 ;
sAq(u ‘;'r:mw%e c‘;'d:sm: omPS megocydes ond will do so without
additional octessories of cables.

® AC VOLTS [RMS) — O 1o 3/15/75/150/300/750/1500 volis.
® AC VOLTS (Peak to Peakl — O to 8/40/200/400/800/2000 volts.

® ELECTRONIC OHMMETER — O to 1000 ohms/10,000 ohms/100,000
ohms/ | gohm/10 megohms/100 megohms/1,000

® DECIBELS — 10 db to 418 db, 410 db to 438 db, +30 db to
+58 db. All based on O db=.006 watts {6 mw} inte a 500 ohm line

(1.73v).

ZERO CENTER METER — For discriminolor olignment with full scale

range of O to 1.5/7.5/37.5/75/150/375/750 volts ot 11 megohms
input resistance.

h
)

AS A DC VOLTMETER: The Model 77 will mea
1500 volts with neglig
Amplifier servicing and a must for
where circvit loading t be tol P [ its accu-
rate Iero center measurements necessary for the true alignment of Foster-

Seely (Armstrong) FM delectors, Rotio Detectors and the newer Gated Beam
Detectors.

sure any voltage vp fo

It is indi ble in ¥ and Hi-Fi

Black nnd‘%hlh and color TV servicing
ted. A ol f

AS AN ELECTRONIC OHMMETER: Because of its wide coverage of
ible loadi in.the resi e range lfrom .2 ohms to 1,000 megohms) the
Model 77 will be your most freq ly used resist meter. Leaky capaci-
tors which moy not show up on other resistance meters, show- up glaringly
when tested with the new Model 77. Because of its sensitivity and low

loading, intermittents are more easily found, isolated and repaired.

r

AS AN AC VOLTMETER: The old-foshioned laboratory AC V.T.V.M.

Model 77 tomes c plete with op

was cumbersome, errotic, and requi | dial P to arrive
at a reading. The Model 77 when tonnected to a circuit will quickly and
simply measure its RMS valve if sine wove, and its peak-to-peak valve if

instructions, probe and test leads. Use it

Model 77.

complex wave. Pedestal voltages that determine the ‘‘black’ level in TV
Qvns, sync pulses ond saw tooth vollages ore easily reod with the

on the bench — use it on calls. A stream- s 50
lined corrying case, incduded ot no extra

charge, accommodates the tester, instruction

book, probe and leads. Operates on 110-

120 volt 60 cycle. Only renmersemene = Ny

i3 days beferi you buy ! IF compledily sol

SHIPPED ON APPROVAL "

NO MONEY WITH ORDER —NQ
N S— ——— —

¥ not camalaraly sobiafad,

C.0.D.

See page 117 for complete detalls
MOS5 ELECTRONIC DIST. €O., INC. 3849 TENTH AVE., NEW YORK 24,
October, 1958

M. Y.
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SUPERIOR’S NEW MODEL 79

The Most Versatile All-Purpo

Model 79 comes complete with operaking instruc-
tions ond test leads. Use it on the bunch—use it
an calls. A streamlined coreying cose dncluded of
no extre chorge accam-

modates the tester, in- $ 50
struction book ond dest

leads Only NET

S SUPER-MET

WITH NEW 6’ FULL-VIEW METER

se Multi-Range Tester Ever Desiqnem

A

Combination VOLT-OHM MILLIAMMETER.

Ptua CAPACITY, REACTANCE, INDUCTANCE AND DECIBEL MEASUREMENTS.
Alse Tesze SELENIUM AND SILICON RECTIFIERS, SILICON AND GERMANIUM DIODES

‘The Model 79 represents 20 years of continuous ex-
perience in the design and production of SUFER-
METERS, an exclusive $ICO development.

In 1938 Superior Instruments Co. dgsigned its first
SUPER-METER, Madel 1150. In 1940 it followed with
Model 1250 ond in succeeding years with others in-
luding Models 670 ond 670-A. All were basically
V.0.M."s with extro services provided to meet chang-
ing requirements.

Now, Model 79, the lotest SUPER-METER includes
not only every circuit improvement perfected in 20
years of speciclization, but .in addition includes
those services which are “musts’’ for properiy serv-
icing the ever increasing number af new comporents
used in all phases of todays electronic production.
For example with the Model 79 SUPER-METER you
can measure the quality of selenium and silicon
rectifiers and all types of diodes—components which
have come into commen use only within the past five
years, and because this latest SUPER-METER neces:
sarily required extra meter scale, SICO used its
new full-view &-inch meter.

D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500.
AC. VOLTS: 0 to 15/30/150/300/1,500/3,000.
D.C..CURRENT; 0 to 1.5/15/150 Ma. 0 to 1.5/15 Amperes.
RESISTANCE: 0 to 1,000/100,000 Chms. O to- 10 Megohms.
CAPACITY: 001 to 1 Mfd. 1 to 50 Mid.
REACTANCE; 50 to 2,500 Ohms, 2,500 Chms to
2.5 Megohms.
INDUCTANCE: .15 to 7 Henties, 7 to 7,000 Henries.
DECIBELS: —6 to 18, +14 to 438, +4-34'to +58.
The following components are all tested for
QUALITY af appropriate test potentials. Two
separate BAD.GOOD scales on the metfer are
uysed for direct readinas.
All Electrolytic Condensers from 1 MFD to 1000 MFD.
All Selenium Rectifiers. All Germanium Diodes.
All Silicon Rectifiers. All Silicon Diodes.

Superior's
New Model

76

RESISTANCE BRIDGE SECTION

2 Ranges: 100 ohms 1o 5 megohms.

Resish
e ance can‘ be meosured withau! discon-
"9 copacitor connecled across (Ex

cepl, of caurse, when the R ingti i
@ A e R C combination is

(For the first time
ever:
PROVIDES ALL THE SERVICES

IT's A

CONDENSER BRIDGE

with a range of 00001 mj
- Microt, i
(Measures pawer factor and lc:lr::e '&;;’00 Micrafarags

iT's A

SIGNAL TRACER

which will enable You to trace the nal from antenna
h. ¢ trace the signal ¢

4 of
to speaker of all receivers and to finally pinpoint tae

exact cause of 4
defect. trouble whether it be a part or eireuit

SPECIFICATIONS:

CAPACITY BRIDGE SECTION

4 R B i
'gm::ga\;v 00001 Microforad to 1000 Micro-
i .20 il also |ocate shorls, and leakages
e r:eg:hms. Measures the Power fag
ondensers from .1 to 3 ieet
farads. {Power factor is the ubilifyo‘:? :M:arw
n.

denser to retain
a ch
efficiently.) cherge ond shereby Filter

TV ANTENNA TESTER SECTION
Lo:x of sync., snow ond
© few of the faults which m
[ ay b

?ceck'm the antenne, so wl!)'ynt:lle c‘:‘:k":h:

antenno firs? 2 Ronges: 2’ 1o P .

? 3 200 §

ohm caox and 2’ 10 250 for 300 ahm ri:;:nz

instability are only

IW_ odel 76 comes complete
twth all accessories includ.
ing RF. and A.F. Probes:
7":5! Leads and operstin,g
Instructions. Nothing else
to buy, Only

ONE TESTER )
LISTED BELOW!

ITs A

RESISTANCE BRIDGE

with a range of 100 ahms to 5 megohms

IT'S A

TV ANTENNA TESTER

i'lh: I:r:;n:'e'nniluster section i ysed first to determine
o I exlsts in the TV antenna and if 2 break d
spetific point (in feet from set) where It I,lal’

iliﬁN'hAL TRACER SECTION

e use of th

cluded with the Meo:ef ;zd :o: [ 15
flage gain measurements, J’o:cn- ion
n RF. and Audia stages .
s{o‘ges, locale distortion 'ané
vision has been mode for yse
meler if desired,

make
signal joss
locgiize foulty
hum, efc. pro-
of phones ond

SHIPPED ON APPROVAL

NO MONEY WITH ORDER—NO €.O.D.

MOSS. ELECTRONIC DIST. CO.. LNC,

See facing page for complete details

www americanradiohistorv com

Try for 10 déys before you buy ! If completely satisfied; send down payment after triol and
poy boloncer at .indicated ‘monthly rote — NO INTEREST OR FINANCE CHARGES ADDED

3849 TENTH AVE.. NEW YORK 34, N. Y.
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R. F. SIGNAL GENERATOR:

The Model TV-50A Genometer provides complete coverage for
A.M. and F.M. alignment. Generates Radio Frequencies from 100
Kiloeycles to 60 Megacycles on fundamentals and from 60 Mega-
cycles to 180 Megacycles on powerful harmonics. Accuracy and
stability are assured by use of permeability trimmed Hi-Q coils.
R.F. is available separately, modulated by the fixed 400 cycle sihe-
wave audio or modulated by the variable 300 cycle to 20,000 cycle
variable audio. Provision has hlso been made for injection of any
external modulating source.

VARIABLE AUDIO FREQUENCY GENERATOR:

In addition to a fixed 400 cycle sine-wave audio, the Model TV-50A
Genometer provides a variable 300 cycle to 20,000 cycle peaked
wave audio signal. This service is used for checking distortion in
amplifiers, measuring amplifier gain, trouble shooting hearing aids,
ete.

BAR GENERATOR:

This feature of the Model TV-50A Genometer will permit you to
throw an actual Bar Pattern on any TV Receiver Screen. Pattern will
consist of 4 to 16 horizontal bars or 7 to 20 vertical bars. A Bar Gen-
erator is acknowledged to provide the quickest and most efficient way
of adjusting TV linearity controls. The Model TV-50A employs a
recently improved Bar Generator circuit which assures stable never-
shifting vertical and herizontal bars,

CROSS HATCH GENERATOR:

The Model TV-S0A Genometer will project a cross-hatch pattern on
any TV picture tube. The pattern will consist of non-shifting, hori-

[ superiorste GENOMETER
= =
7 Signal Generators in One!
=

V R.F. Signal Generator for A. M.
VY R.F. Signal Generator for F. M.
V Audio Frequency Generator

Sgecifications

V Bar Generator

V Gross Hatch Generator

V Color Dot Pattern Generator
vV Marker Generator

This versatile All-Inclusive
GENERATOR Provides ALL
the Outputs for Servicing:

o AM. RADIO « F.M. RADIO
o AMPLIFIERS

e BLACK AND WHITE TV

« COLOR TV

zontal and vertical lines interlaced to provide a stable cross-hatch
effect. This service is used primarily for correct ion trap positioning
and for adjustment of linearity.

DOT PATTERN GENERATOR (For Color TV)

Although you will be able to use most of your regular standard
equipment for servicing Color TV, the one addition which is a
“must” is a Dot Pattern Generator. The Dot Pattern projected on
any color TV Receiver tube by the Model TV-50A will enable you
to adjust for proper color convergence. When all controls and cir-
cuits are in proper alignment, the resulting pattern will consist of a
sharp white dot pattern on a black background. One or more circuit
or control deviations will result in a dot pattern out of convergence,
with the blue, red and green dots in overlapping dot patterns.

MARKER GENERATOR:

The Model TV-50A includes ali the most frequently needed marker
points, Because of the ever-changing and ever-increasing number of
such points required, we decided against using crystal holders. We
instead adjust each marker point against precise laboratory stand-
ards. The following markers are provided: 189 Ke,, 262.5 Kc,, 456
Kc., 600 Kec., 1000 Kc., 1400 Kc,, 1600 Kc., 2000 Kc.. 2500 Ke.,
3579 Kc., 4.5 Mc., 5 Mc, 10.7 Mec. (3579 Kc. is the color burst

frequency.)
The Model TV-50A ctomes abss- s
lutely complete with shielded leads
ond operating instructions. Only "ET /

SHIPPED ON APPROVAL
NO MONEY WITH ORDER — NO C 0.D.

|

L MOSS ELECTRONIC DISTRIBUTING C®., INC.

| Dept. D-525, 3849 Tenth Ave., New York 34. N. Y.

| Please send me the vaih' chécked on approval. If cam@letely sotisfied | will pay on
the tesms specified with wp interest or finance chorges added. Otherwise, | will return

| ofter o 10 dey trial positively cancelling olf further obligatian.

|

: NBHIE . Bbrasrrrasancranver, Soooa0o0n bevrasaran

| Address ..., erereriaienierntiniass (SR TE T T Fiidieaaiis deree,a fhrrseeriace

I cur), Rl Zome. ., oe Blate. o e

1 All priees nel F.OQ.B.. N.¥.C.’

P = e

October, 1958

]
Total Price S38.50 1
o !
........ Total Price $47.50
51150 umlln 1 days. Balance §6.00 monthly for 6 months. * I
OMedel 77 ..o.. oo oL L L. Tetal Pri 42,5 1
$12.50 umlin 10 days. Batance $6.90 monthly for § m“n“'c LA LD t
O Mo2el TV-50A ......0r it ve we o ue iiiiiiian.n.. Total
SIL50 within 10 days. Balines $6.00 montnty for € montne " Trice $17-50 :
O Model TV-12 .......... ..iii vt s r s e ol ] 2,50
$22.50 within 10 days. Balance $10.00 monthly for 5 month: a LU [
GModel 56 .. . . ... L o “Tot:
$6.98 within 16 davs. BAiince $5.00 monthly for § moridin o1 Trice $26.95 {
e ————— 1
i -
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FAST!
ACCURATE!

Test Equipment
o

L I R I I R R I R T I I I I R I e I I R I I I I I T T T T S

Ta.

‘Saves time . .. makes
more money for you!

COMPLETE
SPECI FICATIONS AND FEATURES! ]

WRITE TODAY FOR

o Outstanding Reliability and Performance!
o Unigue, Time-Saving Features!

¢ Low First Cost Mzkes You Money From
the Start!

107 TUBE TESTER—
Qutstanding per-
formance and accu-
racy — provides 3
important tests:
ampilifier types test-
ed for gamn by Dy-
namic Mutual Conductance method—power
types tested for cathode current by Cathode
Emission method—all types tested for shorts
and grid crror by Grid Circuit Test devel-
oped and patented by Seco. Dynamic Mu-
tual Conductance Test pre-wired to elimi-
nate elaborate set-up. Cathode Emission
Test done by free point pin-selector method
—will not be obsoleted. Completely self-
contained in portable carrying case. Fur-
nished with handy flip chart for fast tube

sct-up data.
O Py eem— $139.50 NET

MODEL 107 ..

GCT-8 GRID CIR-
CUIT TUBE TESTER
—Pe:fect compan-
ion to any tester—
checks critical
“’control grid”’ con-
dition of vacuum
tubes fast, accur-
ately. Electron eye tube indicates faults al
a glance. As many as eleven simultaneous
checks—automatically.
MODEL GCT-8—Kit ....... .§19.95 NET

MODEL GCT-B—Wired & tested.. 29.95 NET

208VIVM — “Fool-
proof”—many new fea-
tures! Easy-to - read
4% 200 microamp
meter mounted onslop-
ing panel—7 DC, 7
7’  AC, 7 ordinary Ohm
" ranges, plus RETMA
\@j (EIA) Ohm scale to
i check standard color-
coded resistance \alues and tolerance limits.
Specially designed "‘shift-lever” type func-
tion switch identifies and automatically con-
nects proper probe. With stand, 40” Ieads,
and common lead with clip.

MODEL208. .. ... ... .... ..$74.50 NET
Leathex‘, felt-lined carrying case. $9.95 NET

PS-2 BATTERY ELIMINA-
TOR—Compact unit
takes place of battery
normally used to operate
and service low-powered
- transistorized equipment.
Supplies clean, filtered
DC — can’t be damagcd
by a short. Quncuy spots faulty batteries by
substitution. Output continuously variable
from 0 to 15 V.—ideal for experimenters.
Complete with jacks, leads, and clips.
MODELPS-2. ... ... ... ... .. ... $13.95 NET
FB-4 FLYBACK CIRCUIT AND INDUCTANCE
ANALYZER—Quick *‘yes” or *“‘no” answer
on condition of flyback transformer and
yoke——100% accuracy! Resonant frequency
and “Q" meter principle used—will not be
obsoleted. No disconnecting—no charting
—checks complete horizontal eoil circuit.
Complete with self-contained power supply
and matched 18" leads.
MODELFB-4..... .. ... ... .. .. $38.95 NET
FP-1 FILAMENT CONTINUJTY CHECKER AND
90 VOLT BIAS SUPPLY PACK—Checks con-
tinuity of TV and radio-type tubes—perfect
for many bxas substitution jobs.
MODEL $12.95 NET
Get the :omplefe story on Seco's exciting line
of test equipment. See your distributor—or
write for complete information today!

L \

SECO MANUFACTURING CO.

SEco)

5015 Penn Avenue So.
Minneapolis, Minn.

LR R R A I R R R R R R E R
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- New Tube

Owners of RCA hole-card automatic testers: here

are hole locations to be punched for new tubes.

TUBE TYPE

1AG3 Pentode Unit
1AG5 Diode Unit
1G3-GT/LB3-GT

2

2E30

3B2
6AB7/1853

6AJ8/ECHS81
Triode Unit

6AJ8/ECH 8]
Heptode Unit

G-\I\g)'E-\BCS()

6AN4-G

GBGt

6BQ5/EL84

| 6CA7/EL34

6C8-G

6CX8 Pentode Unit
GCX8 Triode Unit
6CZ5

6DAG/EF89

| 6DB5
| 6D85
! 6IK5-GT

§ 6L6-GB

65D7-GT

6W4-GT
7L7

10DE7 Triode 1
10DE7 Triode 2
12DB3

25BK5

404-A

417-A
807

5842/417A

3847 /E182F /404A
5879
5896
5963
5964
6021
6146
6159

RCA AUTOMATIC TESTER, WT-110A

HOLE LOCATIONS TO BE PUNGHED

NOTES

G1, E2, B4, D5, A6, M6, N6, M2, N1, L5, J7, K10

B1, B2, G3. B4, BS, A6, M6, N6, M2, N1, L3, K10

Use 1B3-GT Card

A4, B3,.G10, N6, NG, M5, N3, L4, K1

D1, B?, A3, A4 (.-) E6. B/ \lG \’G \I’ N4, L1, J9, K4

G1, E2, B3, D4, A3, M6, N6, M3, N1, L3, J7,’ K10

Use 21535 Card

Use 5670 Card

Al, B4. C10, M6, N6, M2, N4, La, K6, K7, L6, L7

A2, 137. G10, M6, NG, M4, N2, L3, K9

Bl[.f(iileGS D4L(‘a EG, B7, G8, M10, N9, M5, N2, L1, J3, I6,

<

B1, B2, C'3 A4, B5, B6, B7, G8, D9, M10, N9, M5, N2, L1, J1,
18, 110, K7, K8, L6, L7

El. D2, C3. A4, B5, G6. B7, B8, By, M10, N9, M3, N2, L1, J3.
16. [9, K3, K4

Use 6T8 Cards

{iole locations sarme as nresent eard

F1, D2, A3, Ct, C5, Bs, D7, G8, M10, N9, M3, N2, L1, J1, I8,
110 K5, I\G L6, L7

D2, C3, A4, B3, 07 E®, M10, N9, M3, N1, L1, J6, I6, 110, K7,

L6, L8

BI1, -7\2,1 E\ES.LEL D3, B7, C8, M10, N9, M4, N2, L1, J8, Is, 110,
K7, L6,

A2, F3, C4, D5, Ge, B7, C8, D10, M10, N9, M3, N2, L1, J4,
16, 110, K7, K8

B1, B2, B3, A4, B5, C6, D7, E8, G9, M10, N9, M3. N1, L1, I1,
i7, 110, K7, 1.6, 1.8

C1, D2, (3, A4 B3, B6, B7, B8, B, M10, N9, M3, N1, Li, J1,
I(') 17, K6, K7, L6, L7

X1, D3, 44 B3, C7, M10, N9, M35, N2, Li, J8, 16, I9, K9, K10,

L8, G9
Bi, D2, €3, A4, B3, B6, C7 E8, B9, M10. N9, Ma, N2, L1,
i, I6, 110 K6, K7, L6,
El. C2 D3, A4, B3, G9, \110 N9, M3, N1, L1, J1, I, I7, K8,

L6,

DI, G2, A3, B4, G5, B6, M10, N9, M3, N1, L1, J7, I6, 110, K4,
K5, L6, L7

Bl, A2, G3, B, C8, D10, M10, N9, M3, N2, L1, J2, I8, 110,

K3, ]\6

Tse 61.6 G card

Bl, A2, B3, D1, C5, E6, B7, G8, M10, N9, M3, N2, L1, J4, I6,
110, K6, K7, L6, L7

Hole locations suie as present car

Al, G2, E3, B4, B3, DG C7, B8, _\IIO N9, M35, N2, L1, J2, 16,
I10 I{7 hS L6, L

Bl, }32 Bo G6, D'l €8, B9, M10, X9, M3, N5, L1, J7, I6,

110, h
GlI B)Z A4, Ba,LBG R7, 138, C9, M10, N9, M5, N§, L1, J10, IG,
L6
K1, C.., D3, A4 B3, G9, M10. N9, M2, N3, L1, J1, 16, 17, K8,
L8,

Gl1, D3, A4, B3, C6, E8, M10, N8, M3, N1, L1, J3, 16, 110, K2,
K3, L6, L7

Sce 5847 Card

See 5842 Card

Al, E2, D3. C4, B5, G10, 310, N9, M3, N1, L1, J9, Is, 110,
K6, L6, L7

Use 616 G card

Al, B2, GlO \16. NG, M2, N1, L4, K8 K9

Al. C2, D3, I4., B) 'Gé, D7, CS B9, M10, N9, M5, N2, L1,
JI, I\a. I\G L6, I
G1, A2, D3, B4, MG N6, M2, N1, L1, K3

Gl1, C3 A4 Bo E8, C7, D8, M0, N9, \[a N2, L1, 16, 16, 110,
K4
Gl1, »\3. D4, CG, B9, M10, N9, M5, N2, L1, J1,17,I9, K4, L6, L8

DILGB%LS(M G6, EB, A9, M10, N9, M3, N2, L1, J1, I8, 110 K7,

DI1. C3 A4, B5, E7, G8, C9. M10, N9, M35, N2, L1, J6, I16. 110,
K8

Fl1, C2.LA3 1834 G3, B6, C7, M 10, N9, M5, N2, L3, I6. 110, K7,
ks L6, L

F1, D2, C3, A4, B5L(‘6 D7, C8, M 10, N9, M2, N3, L1, J1, I6,
10, K6. K7, L6

I'l 02 43 B4 Da D6, C7, M10, N9, M3, N2, L1, J1, 17, 19,

I'I D2 A3 C4 C5, B6, D7, (i8, M 10, N9, M5, N2, L1, J1, I8,
18, K1, L8, L7

Ci, A2 ES, D5, B7, G10, M10, N9, M3, N1, L1, J1, 19, 110, K3,

L6, L7
Cl, A2, E3. D5. B7, G10, M10, N8, M3, N1, L1, J1, Ip, 110,
K3, K4, L6, L7

if below 3
if below 2

if below 3

Reject
Reject

Reject

Reject if below 3

Reject if helow 4

Rejeet

Reject if below 3
Test. P1 and P2

Test P1 and P2

lor gas test, sce
tester
instru¢tions

Rejeet if below 3

Reject if below 3
Test Pl and P2

I'or gas test.
tester
instructions

see

Test Pl and P2,
rejeet if below

Test P! and P2
Test P1 and P2
Test P1 and P2

Tester Data -

if below 4 }
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2. for any tube

$45.00 Per Hundred

e Y —
/ e 8 ¢
ELECTRIC
COMPANY
- e.. S

FREE TUBE BRIGHTENER ON ORDERS
FREE POSTAGE IN U.S.A. & TERRITORIES OF $10.00 OR MORE

vy = . TiA e

f CUARANTEED
THE TUBES ADVERTISED HEREIN ARE NOT NECESSARILY NEW f..

TUBES BUT MAY BE ELECTRICALLY PERFECT FACTORY SECONDS 4 ONE FU LL YEAR

OR USED TUBES AND ARE SO MARKED L
" NDTE: When ordering receiving fubes be sure to enclose
48¢ for eoch tube or $45.0) per hundred.

ANNOUNCING OUR NEW PRICE SCHEDULE
Effective July 25, 1958 all tubes (Radio & Television re-
ceivirg) will be sold and shipped at the fantastic price of
only .48c ea. or $45.00 per hundred. Any “on hand”
orders at that time will receive credit for future purchases.

All TV & Radio Tubes are tested by our supplier under
actuc! condisions in Radio & TV chassis or in Hickock Tube
Testers Model 533A. B
And, of course, the famous Standard Line guaraniee re-
mains in effect: All tubes guaranteed ta be replaced free
if they fail ta function efficiently within one year’s time.
(defective tubes must be returned intact, postage paid.
Refunds will be cheerfully made within five (5) days if
not completely safisfied.)

0B2 3ALS Sv6GT  6BES 654 1474 1207 ANTGT

0Z4 3AUS SWAGT  6BFS 6S8GT 7F8 12547 3s/51

1ASGT  3AVé 5X4G 6BG6G  65A7 767 125G7  35AS

1ATGT  3BAS 5X8 6BH6 6SBTY W7 12507 3585

1B3GT 3sCs SYIGT  6BHE 65c7 77 128K 35C5

1€5GT  3BES 5Y4G 6816 6SF5 KT 12SH7GT  35L4GT >

1C6 3BN& 573 6BKS 6SF76SGT  TLWT 125Q7  3I5wW4 e

<7 3sus s5Z4 6BK7 63M7 IN7 12587 35v4 ' e =)

1H4G 8Y6 6A8 6BLTGT  68J7 7Qr 12¥6GT  35ZAGT '\2' e $35.00 ‘24" (when-- ‘29,00

IHSGT  3BZ6 6AB4  6BNG  65K7 7R7 12W6GT  35Z5GT T 2 Q0 i .‘\ab\e)‘.{’

s 3c2 6ACT 6BQ6GT  65L7GT 787 12%4 #ar '\A " SA . -)_7' ave cole!

1LAS 3aces SAF4 68Q7 65N7GT v7 1273 739/44 s - i

1LAs ICFe 6AGS 68R8 65Q7 TW7 1447 #41 -

TLB4 acse 6AGT 6858 65R7 X6 T4AF7 742

TLcs 3016 6AH4GT 6BYSG  6T4 X7 14B4 #43

1LCs Q4 6AHS 6816 618 7Y4 14F7 #as

TLH4 3QSGT  6AKS 6817 6U4GT 724 14F8 #47

1LNS as4 b6AKS 6C4 8Us BAWS 14H7 SCAS

INSGT  3v4 6ALS 6C5 6u8 12A8 14N7 S0BS

1P5GT 48C8 GALTGT  6CB5 &vi 12ABS 1507 s0Cs

105GT  4BQ7TA  GAMS 6CBS 8VEGT 12AQ5 1457 S0C6G

ms 4B5E 6ANE 6CD6G  6WAGT 12416 17AX4GT 50L6GT

155 48UB 6AQ5 6CF8 EWSGT 12AT7 170Q6  50Y6

174 4817 SAQ6 6CG7 6X4 12AU8 19AU4 50Y7

16T 4CBs 6AQ7GT 6CGB &X56T 12AU7 19BG6G 57

14 SAME 6ARS 6CHE 6X8 12AVS 19¢8 £u8

1us SANS 6ASS 6CLs &Y6G 12AV7 19J6 780

v 5AQ5 6AS8 6CME 7A4 12AX4GT 1978 #81

v2 sAs8 6ATS LCMT TAS 12AX7 19x8 1171767

1X2 SAT8 6AUSGT  6CNT 7A6 12477 25ACS  T17NTGT

2A3 save 6AUSGT  6CUs TAT 1284 25AVSGT 117PTGT

245 SAWY 6AUS 6066 7A8 128A6 25AX4GT 11713

2A7 SAZ4 6AUS 6DQ6 784 128E6 258K5 1172461

2AF4A  5BK7 6AVSGT 6DT4 785 128F6 259Q6  117Z8GT

287 SBRS 6AVE 6ES 786 128H7 Z5CD6G  BOT

2BN4 ssQ7 6AWS &HE 787 128K5 25CUS 9002

1071 s8Z7 GAXSGT  6J4 788 178Q46 4SL6GT 9003

133 5CG8 GAXSGT .6J3 7C4 128R7 25W4GT 9006

2X2A sJe SAIE 6J6 7Cs 12CAS i5I5

1A2 sT8 6BAG 6K6GT  7Cé 12¢us 2576

3A3 sus 6BCS KT 7C7 12006 27 ANY TYPE Remember — NO Dud Required.

w Ba W OB g ANY QUANT) Al ubes guarontesd ‘ame. year,
Vpoe LB,

ALL RECEIVING TUBES SENT POSTAGE PAID.
Please send 25¢ handling for orders under $5.00 Send 25%
deposit on C.O.D. orders and please send opproximate postage
on Canadian and foreign orders.

Harrison, N. J,

Above is only a partial list — order any {ype at the
same price or send for free tube list and order blamk.
We have over 5,000 tube types on hand or at easy

access, including special purpose, industrial and trans- ELECTRIC COMPANY
mitting tubes which are slightly higher. 432 HARRISON AVENUE, HARRISON, N. J. - Phane: HUmboldt 4.4997
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Examine FREE

I.é;;'e.nhte-.l:lulzil
ELECTRONICS &
UHF LIBERARY

Edited by W. L. EVERITT

5 YOLUMES 1662 ILLUSTRATIONS
Pay Easy Instaliments If You Keep the Set

Turn to this new, up-to-date Library
with complete confidence. for depend-
able facts on any phase of modern
electronic theory and prectice. These
volumes, by outstanding authorities,
give you thorough guidance—clearly
written, logically arranged, profusely
illustrated.

Electronic Fundamentals and Applications
By Prof. John D. Ryder, Dean. College of Engineering,
Michigan State University
Complete, loglval. casy-to-follow treatiment of (a) physical
principles underlying electron tubes, (b) characteristics
of vacyum tubes, (¢) all basic tube circuits, Ineludes:
Electron Ballistics, Cathode-Hay Tubes. Kmission of
Electrons. Space (‘harge in Vacuum Tubes, Dlode Ree-
tflers.  Trlodes. Multi-Element Tubes. Small-Signal
Amplifler Clreuits.  Audio-Frequency Ampilfiers. Radio-
Frequency Ampllliers.  Ogelilator Cireuits. Modulation
systems. Wave-Shabing Cireuits. Ga Conduction,
Gas Diodes. Gas Control 'Fubes and Circults. I’hoto-

electric Cells. Solld-State Electronics.

Electromagnetic Waves and Radiating

Systems
By Prof. Edward C. Jordan. Head, Dept. of Elestrical
Endineering, Univ. of Iilinois
Covers entire fleld of electromagnetle engineering, In-
cludes propagation as well #s radiation and transmission.
Full treatinent of UHF transmission lines, wave guldes,
antennas, slot antennas, radiatlon and diftraction,
ground-ware amd sky-wavc Dropagatlon.

Ultra High Frequency Engineering
By Thomas L. Martin, Head, Dept. of Electrical
Engineering. Univ. of Arizona
Theory and technique of ALL the new fields of clectronic
¢ngincering: Radar, Telemetering, Electronic computing,
Facsimlle, Television, Blind landing systems. Pulse-time
modulation, lonesphere measurements . . . and the others.

Networks, Lines and Fields
8y Prof. John D. Ryder, Dean. College of Engineering,
Michigan State Univefsity
Network transformations and theorems. Resonance, Im-
pedance  transformation and coupled efreufits. Filters.
General transmission line, Hlgh-frequency line, Equa-
tions of the eclectromagnetle fickl. ltadiation. Trans-
misglon and reflection of planc waves at boundaries,
Gulded waves between parallel planes. Wave guides.

Elements of Television Systems
By George E. Anner, Univ. of Illinois
Complete hasic theory, Plus cuyrrent practice. covering:
Closed TV s¥stems.  Commercial 'Felecasting Systems.
Color TV xystems. Gives clear exposition of all phases

of plcture transmission, including the new technique of
dot {nterlace.

SEND NO MONEY—EXAMINE FREE

Just mall coupon below to get complele 5-Volume Set
on 10 DAYS' FREE TRIAL. If not completely satis-
factory, retimm in ten da¥s and owe nothing. Or keep
the set and pay only $7.50 down and $8 a month for
five months until full price of $47.50 1z pald. Deecide
for Yourself—without risk or obligation—just inail caupon
to examine Library ten days free.

r--------------q

Prentice-Hall, Inc., Dept. 5741-M1
Englewood Cliffs, N, J.

Send me the Prentice-TIall ELECTRONICS & UHF I
LIBRARY (5 Volumes) for ten deys’ free examina- 1
tion. If fully satlstied in ten days I will send you
$7.50 plus few cents postage and then $8 a month l

for fire months until full price of $47.50 Is paid.
Ox-nl1 will return the Libraty In ten days and owe
nothing.

Address

CIty and SIAte vveerenrasieiresistssisssoncsnnas |
R
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the ultra<linear

All of the working
controls, jacks, and plugs
are mounted on the {ront panel.

A new 60-watt power amplifier kit that employs an

unusual feedback circuit with exceptional stability.

E HAVE TESTED quite a large
number of high-power amplifiers
and presented our reports in past is-
sues of Rapio & TV NEws. As a gen-
eral rule, we have found most
amplifiers in this classification quite
similar as far as performance is con-
cerned, specifically regarding harmonic
and intermodulation distortion. Vari-
ations involved mostly appearance,
special features, and, of course, cost.
The results obtained from the “Ul-
tra-Linear II,” which is being mar-
keted in kit form by Acro Products
Company of Philadelphia, are similar
in many respects to the other ampli-
fiers tested, but the design incorpo-
rates a novel method of obtaining
feedback. It is a new method and its
greatest advantage is that it provides
an especially good stability factor. The
manufacturer believes that the ad-
vantages are so great that many fu-
ture designs from other companies
may incorporate this technique.
Almost all recent amplifiers use a
voltage feedback loop from the sec-
ondary of the output transformer back
to the first stage of the power ampli-
fier. In these designs the degree of
stability is dependent upon the type of
load connected to the output. Extreme-

The total time required to
build the kit is approxi-
mately 22 hours. The
consiruction is exiremely
simple since a printed
board of basically the en-
tire circuit is furnished.
All that is reclly left to
the comstructor is the wir-
ing of both the transform-
ers and the controls mount-
ed on the jront panel.

www americanradiohistorv com

ly high capacities, usually due to long
lines or extreme variations of voice-
coil impedances with frequency, result
in phase shifts that may cause oscilla-
tion. Although this is a major problem
in all feedback amplifier designs, it is
not a serious one. Most amplifiers on
the market today have a sufficiently
large stability factor to a point that,
if they are used under reasonable con-
ditions, they will present no problems.
On the other hand, should anyone de-
sire to go to the extreme and, for
example, use an electrostatic speaker
which is basically capacitive in load,
same power amplifiers would encounter
difficulties.

The new Acro method, which has
been called “hybrid’ feedback, does
not employ feedback directly from the
secondary winding of the output trans-
former. It does incorporate a separate
winding which is tightly coupled to
both primary and secondary windings
and is connected to the secondary in
series-aiding. It is this winding that
supplies all the necessary voltage and
current feedback. The diagram clear-
ly shows how this particular type of
feedback is used across all three
stages. It is of considerable interest
to note that this new design, since it

RADIO & TY NEWS
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BC.- 645 XMTR RECEIVER

15 Tubes 435 To 500 MG

Can be modified for 2-way
communication, voice or
code, on ham band 420-450
me. citizens radio 460-470
me, fixed and mobile 450-
460 me. television experi-
mental 170-500 me. 15
tubes (tubes alone
more than sale price!):
TF7, 4—3HT, 2—7E6, 2
—uHx. 2955 and 1-——WE316A. Now covers 460
to 190 mcl brand new BC-645 S\;-lllh tubes, less
nower supp m Iucv.or carton, ip-

a5 o $29.50

ng weitht 25 lhs. .. .. ... ...
has 12.24V

-101C DYNAMOTOR for BC- Glo
input (easy to convert for 6V Battery
OBETALION) v v av s v oo vonmvnmans an
UMF ANTENNA' ASSEMBLY, (or BC-645.. ..
Compléte set 0of 10 Plugs
CONTROL BOX for above.,
SHOCK MOUNT for abov
CONVERSION BOOKLET.
most useful surplus rigs.

.I.nslrucuons ‘for s 50

SCR-274 COMMAND EQUIPMENT

ALL COMPLETE WITH TUBES Like
Tync Descriplion NEW

:-10d Reeciver 190-550 I\C 16.95
Reeeiver 3-6 Me. - 12.95
Receiver 6-9 Me. . 13.50

13C-450 3. Iteceiver Control 1.95

110 Volt AC Power Supply Kit, for all 274-N and
ARC-5 HReceivers, Complete \\Lr.h meLaIS', 95
case, Insteuetfons ...l
Pactory wired. tested. ready to operate.
SPLINED TuNING KNOB for 274-N and ARC-5
RECEIVERS, Fxls BC-153, BC-454 and others. 49
ODlY inainb IR Ll e e oo il oo doh i c
Me. comhlolo

BC-457 TRANSMITTER— g
o i e 81,88

with all tubes amd crystal.
BC.458 TRANSMITTER—D.3 o 7 Mc. Complete with
........ 81l8

.%11.50

all tubes and erystal
BHAND NEW ... .. 4
BC-459 TRﬂNSMITTER
tubes and crysta

BRAND NEW .........., csahsans 2'95 II
ARC-5'T-19 TRANSMITTEH—I) to 4 Ie. BLAND
NEW complete with all tubes & 8 8 '
....... 88,
© 3.45" "New 4.95 |
1.25 NEW 1.49
POWER SUPPLY KIT for Aall Con\mand Xmutters
Input 110 ¥ 60 Q!clos AC. Oul:put 450Y DC @ 200 I
Mils: 230V DC A0 Mils: bC at 2 Amps. | ]
All parts with chassis. ms(ruq:lons 29 5
included. OUR LOW PRICE. ... .... G I

LORAN APN-4
FINE QUALITY
NAVIGATIONAL EQUIPMENT

| l)ei.ermme ¢xacl geopraphic position of Your boat or
ane. Indicator and receiver comblete with all tubes

.".In crvsal. = 848 49

INDICATOR ID-GH/APN-4, and
RECEIVER R-OB/AI'N-4. BRAND NEW.

PE-206 Inv ener‘
Oporntlon s

(‘umhletc it of Accessories for Above
f Plugs, Viser for Indicator,

ALL BRAND NEW. ..
Indieator,

SPECIAL ™ $94.50

TS-100/AP OSCILLOSCOPE$ 33
(worth $750) OUR LOW PRICE

Can be used with Maear swevp or general Durpose test
seepe. Cables included. Also used with efreular sweep
as precision range cglibrator. Self-contained in metal
cuse 8" x 121" x 16” deep. For 110 ¥V 50 to 1200 cyctes
\L Excellent used. like new, with all tubes including
erystals and €. K. Tube.

N-lllll.'ll.

A LORAN Recelver
less tubes. NEW
(demilitarized)

MOBILE-MARINE

1 ]
i DYNAMOTOR
Input 12v DC. Output: 625 V
- B Cinormistane oparation
- a i ion.
i wor 23:9.\.:\; ;:-c':f'.. 59'95 1
1 SEERE DYNAMOTOR VALUES: Excenent BRAND I
§ T inp Quiput Used NEW ]
1 DA-19-A 28V 11A _ 400V .400A 54.99  $6.35 1
DM-28 28V 224V .07A 2.95  4.95
| DM-32A28V13A 250V.05A 2.55 595 |
DM-33A 28V 5A 575V 16A
LI 28V7A  540v.25A 195 3.95 |
j DM-3D12V2A 220V ,080A 4.25 _ 5.50
DM-37 25.5V9.2A 625V .225A 5,95  8.95
| om-a0 14v 3.4A 172V 138A 1.75  3.45 I
] DM-53A"28V 14A  220V.080A 3.95  5.95 |
PE-73C_28V 20A 1000V ,350A 8,50 11,50
! PE-86 28V 1.25A 250V .050A 2,95  5.24 1
§ PE-136 28V ilA 400V .400A 6.95 |
2886  14V2.4A 250V .060A 5.95
!----------------‘

FL-S FILTER

TERRIFIC BUY!
Value $1200

OUR PRICE

58950

Used in ships and aircraft. Determines
position by radio signals from known xmit-
ters. Accurate to within 1% of distance.
Complete with tubes and crystal. Exc.

used.

AN/APN-9 LORAN SYSTEM

NEW VALUES—JUST ARRIVED!

BC-338 SUPERHET RECEIVER. Locally c¢on-
trofled 8-tube 6G-band receiver far aircraft,
cominunications type. for voice, tone and CW.
200 to 300 K¢ and 1.6 to 18 Mc. For opera-
tion on 24 V DC with self-contained dynametor.
Comprlete with tubes.

AN/ARN-7 AIRCRAFT NAVIGATIONAL INSTRU-
MENT. Superhet radio receiver. Range 100 K¢

10 1750 Ke in 4 bands.

Exe. used ...... 9l50
AR/ARN-6 RADIO COMPASS EQUIPMENT.
Frequency 100 1o 1750 Ke in 4 bunds., 24 V

DC aperation. s' 69.50

Exc. used
BRAND NEW . ..5195.00

BC-733 VHF 10-TUBE AIRCRAFT RECELVER.
G-channel xtal centrol. Frea. 108.8 to 110.3
Mec. Dual filter range. Easily converted for

tracking Sputniks!
Exc. used .. 9'95
.$512.95

BRAND NEW .
Dynamotor for ‘above 12/24 V.—New $5.95

AN/APR-4 RECEIVER only. 38 to 4000 Mc in
5 tuning unit ranges. Wigh precision laboratory
instrament used to menitor or indicate Ire-
quency of any signals within its range. Inciudes
wide and narrow band IF strip selected from
punel. Outputs provided for attachments to
pulse analyzer, panadapter. etc. 369 50
Input 115 V 60 cy. BRAND NEW a

Tuning Unlts for above—cach. .. «$39.50

RDO RECEIVER—;O Mc to 1000 Mc. Uses 3
tuning units covering entire range. High qual-
jty precision Navy search rcvr, like APR-4, but
with extra features: sig. strength DB meters,
audio output metering. noise limiter, etc. Oper-
ates on 110 V 60 cy. AC. Brand new, with

tuning units, SPECIAL $ l 39-50

AN/ARC-1 Airborne radiophone ground to plane
Revr-Xmitter. 10-channei xtal controlled, easily
converted to 20 or 50 channel, VHF 100 to
166 Mc AM. mtg rack,
dynamotor.

AN/ARN-5A ALRCRAFT RECEIVER.
superhet,
reception.
Exc. used with tubes.
BRAND NEW

11 tube
3-crystal control ULLF for static-free

6.95

...%19.95

SCR-522 2-METER RIG!

Ternﬁt buy! VHF_ Transmitter-receiver, 100-156
2. 4 Cchannels. Xtal-controlled. plitude mod-

‘H?de voite. They're going fast! Excellent con-
dition.

5CR-522 Transmitter-Receiver, complete with all

18 tubes, top rack and metal case.

CoMEBINATION

Receiver only, with alt tubes.

Transmitter Only, wish all tubes
Accessories for above available.
-

BC-659 TRANSMITTER & RECEIVER
27 to¢ 38.9 Mc F.M. Two preselected channeks
crystal controlled. 5 to 10 watts. Com-
plete with speaker, tubes. Excellent Used L}
Vibrator Supply for 65-12-24 Volts, NiE\W. .$11.95
BC-620 FM TRANSCEIVER, 20-28 Mec.
BRANDNEW | oot 2 - $9.95
PE-120 6-12vV POWER SUPPLY, i

NEW . g g st o g o bow v
Rack. NEW

Tubes and Vib,
BC-221 FREQUENCY METER

Shock Mt.

Splcj‘glnl‘ﬂu_\i)!o )?ommcle with original
€al ration ok,

LIKE NEwW .......... only 588188
BC-221 Modulated. . «c.ou. 0 $129.50
CABINET

for arove BC-221......... $3 99

Original 21000 Kc Crystal for Bc-221
BRAND NEW

SCHEMATIC DIAGRAMS For, 2ny eauipmont

on this page, each. .

63¢c

Please include 259 Deposit with order_Balance €.0.D.
50¢ Handling Charge on all orders uréder $5.00. ANt

BG-442 ANTENNA RELAY

Wonderiul Value! Consists of %; amp
27 RI® Ammeter (antenna eurrent in-
dicator}, 0-10 scale. Transmitter-Re-
ceiver Switching relay, in aluminum
case with associated compo- $2 4(:)
nents. BRAND NEW. . .. o

sh F.0.B. Our Warehouse, N.Y

Gs

Radio Supply Co.

Telephone: CO 7-446085
51 Ve:ey S'}.. New York 7. N. Y.

LORAN APN/4
OSCILLOSCOPE

Easily converted for us¢ on ra-
dio-TV service beneh.

Completely Assembled
BRAND NEW! Supplied with
5" Seope, t¥pe

5CPI only
Excellent. Used

SCR-625 MINE DETECTOR

Locate butried metal objects up to 24”7 or more.
Detects by means of tone.

4]
wt, 15 Jbs. New.......... Il)erﬂll'ng 328 50

------—--_-_--'

| BENDIX DIRECTION FINDER 1

For commercial navigation on boats and planes. I

I Complete installation comprises:

l MN-26-C Receiver, used, with s I 6 50 I
12tubes. - .« v v e i es s r a0

I MN-26-C With 12 Tuhes, BRAND NEW 524 95 I
MN-20-E Rotatable Loop. . ........

1 MN-52 Azimuth Control Box. . v 2 95 1

All necessary accessories for 'move in stock.
B om om an om em om Gn OGN SR OW 5w GW Sm Ww A

< $19.50

ARB Recelver 4 band 195- 9030 Ke,
with all Tubes, Exc., Used.

ARC-5/R28 RECEIVER

2-meter SupPerhet. 100 to 156 Me in
4 _crystal channels. Complete with
10 Tubes %
BRANO N%W 3 il '
110V AC 'ower Suppl; t for

b y e .59.75

ARC-5/T7-23 TRANSMITTER
100-130 Mec Includes 2—832A. 2—1623 szl 50
Tubes. BRAND NEw Ay

Limited guantity AR 23" itters.
ng?E‘le ]?a‘\_ ND \E‘-\l\lr-. lEyss [ubes’ . i ¥ cr‘f,ss
Excellent Used. B

ARC.5 MARINE RECEIVER-TRANSMITTER
RS SER SR 0 0.0 [$16.95)

Navy Type Comm. Transmitter 2.1.3 =m0 7
Me BRAND NEW with 4 tubes and |$12 45‘

al S —
MODULATOR for abuve. new, " with tubes. .. .$4.95

less tubes

BC:603 FM RECEIVER.
ing or continuous tuning,
speaken tubes, squelch,

2ush button tun-

190- dmnnel
20-28 M Cnmplele “Il.h

BIKA’\ID NEW LU BT 514 95
BC.68B3 same as above except 27 to

38.9 Mc. ..... SIglso
BRAND NEW . ... 524,95
AC POWER SUPPLY for BC803, 683. Interchangeable,
rcPlaces dynamotor. No rcvr change except add on-off

switch to front p'mol
24VAC @ 2 Am

instructions

Provides 220V 80 Ma.

Type Each T¥oe Each Tyue Each

2C42 54.95 vR1S0 .79

RRes 733 | 813 yis | 8% g3
. 832

VR105 79 815 2.9 E28, S35

BD-71 SWITCHBOARD, NEW.....S511.95

DYNAMIC HANDMIKE, with “’Press-to- talk" S\ntch-
cord and plug—BRAND NEW, only. A

DYNAMIC HANDMIKE, aircraft,
Corp. Press-to-talk switch.

made by Telephonics
BRAND NEW, .$4.95

DYNAMIC HEADPHONES, 600-ohm impedance, with
large earphone cushxons. cord and phone plug.
BRAND NEW, special . ieiie...$3.95

Hi-Fi DYNAMIC HEADSET with Gushions

40-14000 CPS.

Freq. Range:
BRAND NEW

No Dl=tortlun

$7.85

“---ﬁ----------'

i MICROPHONES

Excellent BRAND

Model Description Used NE
T-17 Carbon Hand Mike. .. .$4.95 57.45
T-30 Carbon Throat Mike... .39 79
T-45 Army and Navy Lip Mike . ... 1.33
T-24 Carben Mike §.95
T5-9 Handset .88
. RS-38 Navy Type 4.95

I HEADPHONES

Model Description Used NEW

H5-23 High Impedance. ... ..$2.25 $4.75
B H5-33  Low Impedance . ..... 2.79 4.75

H5-30 Low Imp. (featherwt.) ., 1.2s 1.99
I H-16/U  itigh Imp. (2 units) . 3.75 7.95

TELEPHONICS 600 ohm HEADSETS
B BRAND NEW, PER PAIR. ... .......... $3.45

I €D-307A Cords, with PL55 plug and JK26
Jack

' Earphone Cushions for above—pair .50
e, |

WILLARD 6-VOLT MIDGET
STORAGE BATTERY

d
i
1
i
|
|
Excellent BRAND I
|
]
|
k
]

3 Amp. Hour. BRAND NEW. 33%k" x
1-13/16" x 2", Uses Standard Elec-
trolyte. . ...... .....Only $2.69

2 VOLT BATTERY "PACKAGE"
1— 2V 20 Amp. Hr. Willard Storage
1=3V 7 pron Symenronous Plumin Vi

Lrator g.ageg i - 9= o g unt el sebk

l—Quan Bottle Electrolyte (for 2 cells).
ALL BRAND NEwWl

Combination Price ........

Oztober, 1958
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A Faster Way to
Reach the Top
in TV Servicing

You get 17” Picture Tubsz, all compo-
nents for Television Receiver, ” Oscls
loscope, Signal Generator as par: of
NRI's Professional TV Setvicing training

NRI All Practice Method Trains
You in Spare Time to Fix TV Sets
Quickly, Correctly, Confidently.

If you know basic theory, cither from Radio or
TV experience or training, NRI's Professional
TV Servicing Coursc ¢an train you to go places
faster. This is 100% learn-by-doing, practical’
training, You learn how experts diagnose de-
fects quickly. You get actual experience align-
ing Television receivers, discovering causes of
complaints from scope patterns, learn to know
the causes of defects, audio or video; accurately,
casily . . . and how to fix them.

NRI IS THE OLDEST AND LARGEST
HOME STUDY TV-RADIO SCHOOL

Over 40 years’ experience and the record and
reputation of NRI back up this learn-by-doing
Professional TV course. TV servicing has only
started to grow. New sets, new developments,
portables, coler TV make this a_golden oppor-
tunity for the man who is trained to scrvice
sets quickly and correctly.

COLOR TV BOOK SENT EARLY

Soon after you enroll you also get color TV lesson
with illusteations in full color. This course is not for
beginners, but for men who realize the need for
planned practical training so they can keep up with
new developments —get ahead faster. Mail coupon
today. NATIONAL RADIO INSTITUTE, Dept. SKET
Washington 16, D. C.

r~ SEND for FREE BOOK -

| NATIONAL RADIO INSTITUTE
Dept. 8 KET Washington 16, D. €.

Please send me FREE copy of “How to Reach
I the Top in TV Servicing.” I understand no
| salesman will call.  ~ .

] NiMfle e v e maemccccaaa= Al
l AdAress m a mm w mm o o oo oon- -
| Citysmmww = m e - -—aZONE, L State, L,

E Accredited Member National Home Study Councll

e e G —— i — — — — — o o]
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cuit beard.

Diagram of the 60-watt power amplifier. Note particularly the feedback loop.

does not tie in directly with the sec-
ondary winding of the transformer,
is not readily affected by variations
in loads. It also adapts itself very
nicely to a design incorporating a
variable damping control. We have
checked the performance of this unit
and can certainly say that it is ex-
tremely stable. Unfortunately, we have
not tested other power amplifiers to
the degree where we could give com-
parative figures. The manufacturer
claims that an electrostatic speaker
was tried with this power amplifier
and performance was excellent.

Lab Report

Sensitivity: 1.3 volts input required
for maximum 60-watt output.

Hum and Noise: Down 56 db from 2
watts output, open-circuit input. For
shorted input, the hum and noise is
down 70 db from 2 watts.

The —70 db hum and noise figure is
as good as they come. While the open-
circuit value of —56 db is not of the
best, it is not customary for the user
to operate the power amplifier under
open-cireuit conditions. Improvement
can be made and for those who already
have a unit of this type it is not a diffi-
cult task to make the changes.

Remove the red-white and green-
black wires from the ground lug to
which they are connected. Run them
through the power transformer cable
clamp and attach to another ground
Tug at the nearest printed circuit board
mounting screw. A new soldering lug
should be used at this point and it
should be soldered to the ground bus
of the printed circuit board. This ground
bus is a broad band of metallic mate-
rial on the border of the printed cir-
cuit board nearest the ground lug. The
manufacturer has recommended this

i
www americanradiohistorv com

change and advises us that all future
kits will incorporate this modification.
In addition, a useful suggestion was
passed on to us. To eliminate any pos-
sible squeal in the speaker which may
occur with input plug disconnected and
amplifierr turned on or off, solder a
1-megohm resistor from input jack con-
tact to its own ground terminal.

With these changes we found that the
hum and noise were now down to 71 db
from 2 watts output with open-input
circuit.

Frequency Response: Taken at 2
watts level is = 1 db from 7 to 52,000
cps. At maximum 60-watt output, the
frequency response is flat within = 1
db from 9 to 26,000 cps.

IM Distortion: (60 and 6000 cps, 4
to 1 ratio). For an equivalent sine-
wave output of 2 watts, the IM distor-
tion is .12%%. At 60 watts the distor-
tion is .71%. This is well within our
requirement of 1% permissible dis-
tortion. In fact, the 1% figure appears
at an equivalent sine-wave output of
64.68 watts.

Harmonic Distortion: At 2 watts
output, .09% at 20 cps; .08% at 1000
cps; and .1% at 20 ke. We believe that

Printed circuit board
furnished with the kit
is supplied with «all
components mounted
and wired in the circuit.
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2¢, harmonic distortion is the maxi-
mum that should be permitted for
ideal performance. With this assump-
tion, the amplifier output is 63 watts

at 20 cps and 51 watts at 20,000 cps. |

This latter figure is somewhat lower
than rated output. However, we have
not as yet found any amplifier which
meets published specifications for this
particular condition. One point worthy
of comment regarding the tests is that
they were taken with an 8-ohm output
load. Were our tests made with 16
ohms instead, all performance char-
acteristics listed herein would, without

a doubt, show considerable improve- |

ment. This is not unusual and it applies
to all power amplifiers with the ex-
ception of those designs that have sep-
arate feedback loops for each of the
output taps.

Damping Factor: The damping fac-
tor varies from .35 to 7.9 with the
damping control varied from minimum
to maximum. The maximum figure, of
course, is obtained with the damping
controt in “off” position. The manu-
facturer's figures on the damping fac-
tor, as published and as printed di-
rectly on the chassis, show a possible
variation from .5 to 15. These are
based on the assumption that a 16-
ohm speaker load is used. We would
actually have liked to have seen a
maximum d.f. of 15 with an 8-ochm
load as well. However, the difference
from what was obtained is not really
of too great significance in actual
practice. —30—

IGNITION DWELL METER
By CHARLES ERWIN COHN

N ignition dwell meter for auto tune-

up can be easily assembled with a
couple of clectronic parts. The basic
unit required is a 0-1 ma. meter. Also
needed is a 7500-ohm pot and an addi-
tional 7500-ohm resistor for 12.volt
automotive systems.

To perform the test, connect the me-
ter, pot, and resistor (if used) in series.
With the engine running, connect this
combination across the hattery. Adjust
the pot so that the meter reads full-
scale. Then, with the engine running at
the same speed so the system voltage
doesn’t change. connect this hookup be-
tween the hot battery terminal and the
distributor primary terminal.

If full-scale on the meter is 1, the
point dwell angle is given by the meter

reading nmhiplied by 90 degrees for a |

d-lobe cam, by 60 degrees for a 6-lobe
eam, or by 43 degrees for an 8-lobe cam.

Milliainnmeters with other ranges can
be used if the resistor and pot values
are changed accordingly. If the pointer

tends to swing wildly, a high-capaecitance, |

low-voltage electrolytic across the meter
will sieady it. —30—~

Simple setup for automotive tune.ups.

0-1
7.5K
MA- 172 W, 7.5K

(FOR 12V
CARS ONLY)

IF NEEOED
SEE TEXT
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NO OTHER TUBE TESTER MADE-

AT ANY PRICE-can

MATCH the VALUE of
3 the CENTURY
FAST-CHECK

20,000 SERVICEMEN
CAN’'T BE WRONG!

See far yourself——AT NO_RISK—
why over 20,000 servicemen se-

! lected the FAST.CHECK abave
all ather tube testers—regord-

tess of price. With the FAST-
CHECK you will moke every

coll poy extro dividends by

- merely showing your cuse
tomer the octuol condition

ond life expectoncy of the

tube. The extra tubes you

will selt eoch doy will
poy for the FAST.CHECK
very short time.

Guaronteed for
One Full Yeor

36920

Just 2 settings on the

FAST-CHECK TUBE TESTER

tests over 650 tube types completely,
accurately — AND IN SECONDS!

POSITIVELY CANNOT BECOME OBSOLETE

Circuitry is engineered to accommodaote all future Iupe types
as they come out. New tube listings are furnished periodicolly
at no cost.

NO TIME CONSUMING MULTIPLE SWITCHING

Only two settings are required instead of banks af swilches
on canventianol festers.

NO ANNOYING ROLL CHART CHECKING

Tube chart listing ever 650 tube types is canveniently located
inside FAST-CHECK cover. New tube listings are cosily odded
without costly rall chart replacement.

COMPARE FAST-CHECK WITH OTHER TESTERS RANGING FROM $40 T0 $200
RANGE OF OPERATION

v Checks quality of aver 650 tube
!yges, which cover more than
99% of all tubes in use today,
including the newess series-slring'

TV tubes, guto 12 plate-volit

tubes, OZ4s, magic eye tubes,

in a

D: 33"

Model FC-2—housed in rugged oak carrying
case complete with CRT adapter . . . only

Special compartment ac-
commodates line cord and
Picture Tube Test Adapter

PICTURE TUBE TEST ADAPTER
INCLUDED WITH FAST-CHECK

Encbles you to ¢heck oll picture tubes
{including the new short-neck 110 de-
grez type) for cathode emission, shorts
ana life expectancy . . . clso to rejuvens
ate weak picture tubes. This feature
eliminates the need of carrying extra
instruments and makes the FC-2 truly
an all-around tube tester.

FAST-CHECK’S low price is made
poisible becavse you are buying
direct from the manufacturer.

e b IMPORTANT FEATURES

| ecks each section of multi-sect;

:fagglly ::e'hsedion is delfedive rI:gcl::l,a’:a ':v?lelsr::g
1 e meter scale L

required to test any tube :Meslf:r::oll;sll?n;e;?::f

pPhar-br U s accommoda pres
har-b anze tube ockets 0 odate ! ent
a

gas_regulators, special p . t - cannat became ohsolet
hicfi urpose @® 7-pin and 9-pint straigh e
fubes, 1UBes and even foreign ® Large D'Arsonval type moter 1o omied on panel

o A al type meter is exiremely sen-

¥ Checks for inter-element shorts s

and leakage,
v Checks for gas content.
v Checks for life-expectancy.

"i:e' rugged-—ful[_v protected against acci-
gerual 'uLn-out ® Special scale on meter for low
ubes @ New tube listings furnished peri-

odlca”y at no cost ® Compen ation for line -
pens volt

Other testers
FAST.CHECK h’;’:’;’hgg\'zlﬁme of the above features .

. . but anly the

R 10 DAY T

CENTURY ELECTRONICS CO., INC.

Dept. 210, 111 Roosevelt Ave., Mineola, N. Y.

Rush the FAST-CHECK for a 10 day trial period. If not completely
satisfied 1 will return the instrument within 10 days without
further obligation. If fully satisfied | agree to pay the down pay-
ment within 10 days and the monthly instaliments as shown. No
financing charges are to be added.

Model FC-2 . . . $69.50 — Pay $14.50 within
10 days. Balance $11.00 monthly for 5 months.

it! No obligation to buy.

PAY IN SMALL
MONTHLY PAYMENTS

l Ensy to buy if you're satis-
fied. Pay at net cash price

. no financing charges. I QN s v e e TR T — s
Address.
NO MONEY REQUIRED .
[ =1 1Y .. State.

' WITH ORDER . . .

F.O.B., Mineola, N.Y.

--_-I--.-----------------‘-J
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HARVEY has it...

FOR IMMEDIATE DELIVERY

THE LATEST FROM (54

(loflins me-r_"

Lt

?
-
|
I
|
I

wn-Qus

first SSB transceiver for complefe

Mobile or Fixed use

The revolutionary KWM.1, the first mobile trans-
ceiver to offer SSB. And this 14-30 mc 175 watt
packoge is equally adaptable 1o fixed use with
simple removal from @ convenient mounting tray
under the dashboard.

Utilizotion of common componenfs in both transmitiing
and receiving functions results in a savirg of both space
ond cost and, in the cose of irequency-determining com-
ponents, ossures excct coincidence of tronsmitted and
received signals. Frequency stebility and readability is
comporable 16 that of the KWS-1/75A.4. The panel meter
serves as .an S.-meter during receive and multimeter durs
ing Yransmit. Break-in CW using VOX circuits is built-in,
o3 is @ side tone for monitoring CW. Tea 100 Ke bands
are available anywhers in the 14.30 mc range,

NET PRICES
KWM-1 Transeeiver e $820.00
516E<1 12 vdc Power Supply ... 262.00
516F-1 115 voc Power SuPPly e - 136.00
312B.2 Speoker Console with phone patch

and directionel woltmeter . _._____ e 205.00
3128B.1 Speaker in cabinet __ ____ s e nl 25,00,
351D.1 Mobite Mounfing Tray 98.00

Al50 in stock the complete Collins line of ham gear

TRANSCON £ L2

A complete mobile
phone station in your
carl Simply connect te
your car radio. Cheose )

or 10 meter bond
model. ideal for CD.
Only 5x5x7 in, Choite
of &V or 12V types.
Easily installed.$99.50

This compact TNS
{4x2Vax2V4 in)
features a 12AX7

and 6ALS, pow.
ered by your car
radie. 312.95

A small {4x2Vex2V4 in. ). simple
Field Strength Meter for mobile or
ham use. Only _.

STANDING
WAVE

REFLECTOM EIER

FOR 52 -OHM COAX
Here’s a high qualily device for con-
tinvous measurement of standing
waves on transmission lines. Svitable
for frequency range from 3 fo 200
me. See the arliclein QST June '57

Complete,  FEATURES: Uses sensitive 0-100 microamp
with meter * For conlifiucus fine insertien &
instructions Power to 1000 watts and over * Pravents

false loading from antenna tuner, match
box, Pl network * SWR observed immed-
Tately at all times without adivstment ©

52995

Whether you have an APO or foreign address HARVEY's

excellent packing and shipping department assures

{gu of pderfect arrival of merchandise anywhere io
e worl

Pricas Net, F. 0. B., N. Y. C. Subject to change withent netlcs

Ectubliched 1927

HARVEY raoio co., nc.

103 West 43rd 5t., New York, M. Y.
JUdson 2-1500
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Mac's Service Shop
(Continued from page 64)

An easily measured resistance of sev-
eral thousand ohms was indicated.

It took Mac only a few minutes to
get a duplicate transformer from stock
and install it in the receiver. Barney
always enjoyed watching his boss work.
The man's big hands moved as con-
fidently and surely as those of a sur-

geon and there was absolutely no waste :

motion. The wires were connected and
neatly soldered so that the new solder
connections could not be detected from
those done at the factory.

As soon as the set was turned on, it
was apparent the trouble had been
found and eliminated. The receiver had
lost its unigue squelch effect. Weak
and strong stations both were tuned
in smoothly. Mac carefully aligned the
whole i.f. system and touched up the
oscillator and r.f. trimmers. The re-
ceiver worked perfectly; so he wiped
out the plastic case and put the chassis
into it.

“Oh don't look so smug!” Barney
erupted. “How did the i.f. transformer
produce that odd effect?”

“You should be able to figure it out.
What would be the effect of that leak-
age between windings?”'

“I suppose the ‘B-plus’ on the pri-
mary would put a positive potential on
the diode plate.”

“Right. And that would make the
diode conduct and virtually short-cir-
cuit the secondary until enough signal
appeared across the secondary to over-
ride the positive bias.”

‘“What caused the leakage?”

“I think it is a little moisture that
gets into the capacitors molded into
the base of the transformer. At least I
have been able to cure it temporarily
by baking the transformer for a few
hours under a heat lamp.”

“S0-0-0-0! You knew all along what
was wrong. How come you went
through all that rigamarole with the
signal tracer and the v.t.v.m.?”

“Because I wasn’'t sure. Actually, this
condition is more often brought on by
a defective tube than it is by an if.
transformer; but during the hot sum-
mer months I noticed a small rash of
this particular kind of transformer
trouble. When it happens to an input
transformer, the symptom is more like-
ly to be low gain and an intermittent
crackling noise. I used the signal tracer
and the v.t.v.m. because I always try
to follow a logical procedure in run-
ning down an unusual symptom.”

“We surely are doing a lot of work
on these little receivers,” Barney said.
“I believe people are listening to radio
a lot more than they did a year or so
ago.”

“That’s right, but it's a specialized
kind of listening. The Kids listen to a
favorite disc jockey; the woman listens
to morning programs in the Kitchen;
Pop listens to the ball games. And in-
cidentally, it does not hurt a bit to
inquire casually what stations are fa-
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YOI.I OWN 80%

of this Brand New
HALLICRAFTERS
All-Band  Commu-
nications Receiver
R-45/ARR-7
_ Your taxes helped
Signal Corps pay
$750 for the best
possible gquality.
In factory-packed
sealed cartons.

So pay only 20%!
READY TO PLUG INTO 115 v, 50/60 ey LINE, AND USE.

You get cords, plugs, and power supply for all re-
ceiver voltages mcludmg de for automatic tuning.
§50 kc to 43 me tontinuous in 6 spread-out bands.
Factory aligned and calibrated. Ready to use.
e Sensitive . 2—6SK7 RF's, 6SAT mixer, 2—
65X7 IF's. s Selective . . . 3 Crystal-Filter and
3 IF-pass switch positions, plus Crystal Phasing
knob, e Noise-Limiter . . . switch in 6H6 pip-
clipper network. o Drift-free . . . VR150 regu-
lates the separate 6SA7 oscillator. o SMeter . . .
adjustable; 6 db/unit. e BFD , . . separate 6§
and Pitch control. ® AVC or MVC. o AF and RF
Gain controls. ® Standby switch. ® AF . 6saz
and 6V6 to hi-impedance phones. e Viden 0.0 o
coax SO plugs shows AF on an{ scope. ¢ Pan-
oramic . . . SO plug feeds 455 ke to any stand-
ard Panada ter. ® Dial . . . large, easy-reading,
back-lighted, translucent, ‘o runmg hand-
crank vernier Xnob or lazy-man's automahc«re-
versing slow-motion motor. & You get ech
Manual, schematic, alignment dope.

Send only $14.95 with order,
balance $12.55/mo., 12 mos.

FOB Stockton, Calif. Callf. buyers add Sales

Tax. Full cash orice, 49.50

only

SCHEMATICS— CONVERSIONS
FOR SURPLUS GEAR

Send stamped addressed envelope for NEW
List E; has items we previously told you we
didn't have Includes many Tech Manuals. Add
25¢ for chart explaining AN Nomenclature,
DO IT TODAY!

Easy-to-buy paymeni plan:

Buy anything at 10% down if it's new, 25% if it's

used, If it's for your business, new or used, pay
25% down. Pay 834% of the balance per month for
12 months. Minimum financeable balance is $62.50.

BARGAIN POWER FROM 6 VOLT DYNAMOTORS
Both are BRAND NEW, and nominaily 5% v dc in.
Catter Genemotor VS6427; Nominally 640v, 270
ma. Elcor 125221: Nominally 600v, 175 ma.

Either, FOB Los Angeles, is only. ... 4l95
BARGAIN POWER FROM 12 VOLT DYNAMOTOR

You can be sure. It's West-
inghouse! MNominal 385v .SA.
Tests 390v .4A, 69% efficient.
N:iv .3A, 40 2v . SA etc.
EW

FOB Los Angeles s 4-95

BARGAIN POWER AT VARIABLE VOLTAGE
UTC 31029 or equal Mif Spec T-27 Grade 1 Class A
HS Transformer 50/60 cy, 95, 117, 130, 150, 210,
234 260v. Sec.'s 305-0-305v 15A '6.3v SA. v 3A,
7.5v 2R; 7.5v 2A, Vary sec. outputs with pl’l tagz
Example: 95, 117, 130v taps give 123%
and 90% to any sec or series’d sec. combo 4357
dia., 5%” high. 20 bottom lugs. 84
NEW. FOB Chicago, only............. .

COLLINS’ BEST 100-WATT TRANSMITTER
T-47/ART-13, the 10-channel Autotune or Manual,
2 10 18.1 mc, with 813 final, pi output net, crystal
calib. units, etc. Autotune resetablllty is as accu:
rate as crystal control. Excellent used, checked
and warking at peak performance, vnth tubes,
schematic, design of an AC supply, and calib.

charts. 49.50

FOB Los Angeles................

HANDY-TALKIES ARE READY TO TALK
BC-611 (SCR-536) hand-held communicators for 1
mile or more, complete, fresh batteries, crystals,
tech. manual, aligned and working on frequency
you say, 3%2-6 mc.

FOB Los Angeles........o.eeovune 359-50

BARGAIN IN LAB-TYPE DUMONT SCOPE
Type 241, SIP1 display. One of the better Dumont
laboratory-type oscilliescopes. Something to treas-
ure. Clean used, and thoroughly checked, trimmed

linear, etc. Satisfaction uncondi-

tlonally guaranteed. FOB Los Ang. s l 9 luo
R. E. GOODHEART CO.

P. O. Bex 1220-A Beverly Hills, Calif.
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vorites with the family when the set is
brought in. Since that new station has
opened up in Garden City on 1600 ke,
you want to be sure and sce that the
receiver will tune up to it. By the same
token the station on 560 carries the
ball game and you want to be certain
it can be picked up. A lot of people
listen to a religious station around 1110
ke. You can make them happy by peak-
ing the set up on that frequency. The
same goes for other pet stations. Ideal-
ly, of course, the receiver should be
made to track perfectly clear across
the band; but practically, you can usu-
ally make a noticeable improvement on
a particular frequency by careful
peaking of the r.f. trimmer at that fre-
quency after you have done thc best
you car. to get good tracking.”
“Gotcha, chief!” agreed Barney.

o

OMNIDIRECTIONAL TWEETER
By PROF. A. V. ]. MARTIN
OST tweeters have a marked diree-
tional efleet which is detrimental to
gzood reproduction whenever the listener
moves away from the axis of the speaker.
To achicve good ‘“presence”, several
tricks have been tried, a reasonably sue-
cessful one being the use of a number
of loudspeakers distributed over the
several faces of the cabinet.

One very good idea involved the use
of a tweeter on cach of the twelve sides
of a dodecahedron, but this is a rather
expensive solution. A more economical
method has been developed by Grun-
dig. It calls for two speakers, bolted

face to face and fed with currents op-
posite in phase. The whole arrangement
then pulsates at the frequency of the
current, giving a reasonably good ap-
proximation of a pulsating sphere, which
is the best omnidirectional speaker.-30-

In order to eliminate the directional ef-
fect of a tweeter. Grundig connects twe
such units face-to-face and out-of-phase.
Since speakers cannot be housed in cab-
inet. a decorative mesh is used instead.

October, 1958

Gives
more reliable
soldering !

/ SOLDERING IRON

with built-ih MACNASTAT

Temperature Control

A revolutionary new soldering tool from Weller—long-time leader in the
soldering field. Automatically maintains correct soldering temperature—and
it’s ail self-contained. Sensing device is in the tip. Unmatched for reliable TV,
radio, printed circuit and other precision soldering. 3 models available for all
Your service requirements from controlled lower temperature to heavy elec-
trical soldering. Priced from $8.00 list, up.

SOLDERING IRON PERFORMANCE — Temperature vs Lood
T
| ]
—1 Weller Magnastat
Soldering Iron
i 1
\ — | Typical Uncontrolled

Soldering lrons

* Approximately Y2 weight
of uncontrolled iron.

® Delicote balonce —

A cool handle.
EHficient
Soldering ® Cord plugs into handle.
Temperature
Rang:

® Saves current when idling—
tips last longer.

6C0°F.

¢ Reaches full heat quickly.

toad

Order From Your Distributor or Write for Bulletin

LLER ELECTRIC CORP.

601 STONE'S CROSSING ROAD
EASTON, PA.
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Your choice of school
is highly important
to your career in

__- INDUSTRIAL
\XE ELECTRONICS

-~
“y
"

Y

RADIO-
TELEVISION

ELECTRONICS
COMMUNICATIONS

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.

ENGINEERING TECHNOLOGY

Associate in Applied Science
degree in 18 months—
Electronics Communications
Electrical Power or Computers.

MSOE-—Ilocated in Milwaukee, one
of America's largest industrial
centers—is a national leader in
electronics instruction—with com-
plete facilities, including the latest
laboratory equipment, visual aid
theater, amateur radio transmit-
ter—offers 93 subjects in electri-
cal engineering, electronics, radio,
television, electrical power, and
electricity.

Advisory committee of leading in-
dustrialists. Courses approved for
veterans. Over 50,000 former stu-
dents. Excellent placement record.
Previous educational, military,and
practical experience is evaluated
for advanced credit.

QUARTERS BEGIN SEPTEMBER,
JANUARY, MARCH, JULY

Choose wisely—your
future may depend on il
Mail coupon today!

MILWAUKEE

SCHOOL OF ENGINEERING

Dept. R1.1058, 1025 N. Milwavkee St.
Milwaukee, Wis.

iree illustrated career booklet
{please print)

I'm interested in.

Please send

Address
City. .

Are you
benefits?

In the "picture radio” a piece of drapery material is used as the picture and

the set is built into the picture frame.
the side of the

trols are operated at

Motice the ease with which the con-

flashlight-battery-operated receiver.

Picture-Frame
Transistor Set

Mount your transistor radio behind a picture

frame in order to fit it into your home decor.

APICTURE-FRAME radio may be
easily built by the do-it-yourselfer
from many popular brand transistor
radios. In the ‘‘picture radio” shown
above, a piece of drapery material is
used, framed by regular picture mold-
ing. The transistor radio, a regular
standard model, is simply fitted behind
the drapery material so that the pic-
ture is only about two and one-half
inches thick and fits on the living
room wall quite nicely.

The controls for the radio are
mounted at the side of the frame and
the dry battery holder is a plastic tube

that utilizes the ‘“flashlight loading”
principle so that cells can be changed
without taking the radio off the wall.
The special battery holder is manu-
factured by Mayfair Molded Products,
3700 North Rose St., Schiller Park, Ill.

The idea of the “picture radio” is
being considered by several manufac-
turers for possible inclusion in their
lines of receivers.

Besides mounting a transistor set in
a picture frame as shown here, it
might also be possible to install the
radio in a large ashtray, a planter, or
other household item. —30—

B rear view of the picture-frame transistor set is shown below. Note how the
volume and station tuning controls have been mounted on brackets at the left.
The knobs {it through slots in the frame, The batteries that run the set can be
changed by twisting the tube and pulling down without taking radio off wall.
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TELEMARINE—FOR OUTSTANDING ELECTRONIC SURPLUS

50 WATT, 6 CHANNEL RADIOTELEPHONE
FOR BOATS OR
FIXED STATIONS

THE RADIOTELEPHONE BARGAIN all the Pleasure and
Fighing Boats are ftalking -’ABOII" This Trnnslnl(ler-
Recciver «HC-8449. part " 1 ‘\ d
ruggedly bullt. eh
ot transmission and reception, in
tunipge when desired lor reception. [
to 4hoo KC. h FCC currently accepred 2.3 me
marine hand, WIHh recommended 12 V., DC (o 244
DCi alynamiclor (dmwer supply  will detlver Su-60 witls
mnpm. Sunplled  with instruetlon hook.  eomieet kng
wer  supply s tlhanal data. all tuhes. al
wuu\al EU our Ad in Qcl. adio

o
s Hllm;luml 1 and eomuplete da (L T
n?
RADIOTELEPHDNE (HC-660 A, B, or €1, USED-
LINT, as described above. Shng.

- < $99.50

lﬂu Ihs, BACH,. . ... ....0 00000000
SAME AS AEOVE NEW-UNUSED.
12 v, DC POWER SUPPLY, for
Moturs, one for transmitler (54

one for recelver S30/60 watts ou
pul, AL wihred and tested, EACH, L .
COMPLETE 12 V. DC POWER SUPPL

.. .%45.00
[RGEAART
.$89.50

nppropl iate vlug l'OllnL'c-
SR o e

and wire vourselt. Al materlal and sy
PE-110. A, B, or ¢ POWER SUPPLY, fur
eveles AC operation. LIKE NEW condition.
HANDSET FOR ABOVE with

TOF * irar= ¢ raminart] i 5 gy v

30-40 MC DELUXE FM RECEIVER
FOR MOBILE POLICE & FIRE CALLS

This F)M recelver, the
R-2:17 part of an AN/
VRC-2 Eqpt.. s a sin-
gle ehannet-crystal
controlled rerelver
covering Industrial,
pallee. and fire dept.
frequencies. 1t Is of
superior desiym and
construction wlth all
of the best features
such as: cdouble-con-
version superhet (1 ".5
KCand 4.3 ine. I.F
v\|ll| hoth oscl

1al<conlrollod.

noise sgueleh. cdoubile lmiter 'Il:ll!es‘ lmnl Apoiker out-
ete.  BExceptionally well built to provide conslant

e free service. ses n total of 11 tubes, 2 in the
sor-power supply whieh i dlesiizncd for 4 V. DC op-
. ALl units are In practically llke-new condition
pnatly” elean, mmmmhmn \\llh remevable

T X 5

wilh
nie-

tbes and schem lic diag g C1d
speuker, cl Ne A1 s, I\I\l!),: - G5 s,
PRICE, ACH. \ol h.slml at this

low pncc $29l95

TRANSMITTER COMPANION for ABOVE

Tranamitter T-183/VIC-2 eninplenients the Heceiver ge-
scribed above. to provide FAl \nk-l.- n nsmisgions in the
30 te 10 MC lmnd. Transmitter i tal eontrolled, aed
provides o power output of 23 w:\us. Tr:mumuucr is
=ame as Galvin (Motoreln) type FMT? VM., and s
|m,\-~|c Hly the we in appoaraice as l!m ¥ r(-I\(‘r shown

n. !mt

ERELS Presignes fnr nlwrminn rem GV, DC, has_ self:

eonlained power whi in some Instahees is Dyna-

nmotor, others V Lrator 'I’nwm Tack. All units are {n
cd-Fxeetlent condition, in fact almost i1k .\o

Iyl are untested al the low PPrhee we are unm.mz Sup-
nlled with tuhes, sclmnmllc nxl.u:mm. hut less crrsml or

::;llrlE:I Iéoml. Shpg. wt, .

. EACH Trnnlm!llcr T Hl'!IVnC 4
In aeserined. $19.95
Trovides 10 push-bulton selecterl
channels as well as continunus
variahle tuning over the enthre
range of 27.0 to 3.0 me. In-
cludes fealures such as: built-in
Ioudspeaker. sxquelch chreult,
V.C., douhle lHmiter cirenits.
heatllphone Jacks, sengitiviiy eon-
wol. decurate calilwated tuning
dial,  ete. Supnlied ecomplete
with 12V, DC Dynamator for 12-
volt operatjons, all tuhes. and
Schematle diagram  which is
zlued to hattom of housing ense.

Shpg. wi, @5 lhs.

PRICE. EACH. Used-Execllent
Condition. Not

TESTED szdlss

PRICE. EACH. BRANO NEW.
TESTED .. ...... - . $39.50

BC-312, 342 SIGNAL CORPS
COMMUNICATIONS RECEIVER

Wark horse of the Slygnal Corps. this popular Communi-
catims Receiver g a u known faverite of Amateurs,
Communication® exneris. and conunercial operalors.  Ite-
ceives CW. MCW nnd Phono over the freyueney rangc of
1500 10 EROU0 KC in & Bands, Very ruegedly bullt, ex-
tremely stahte, aidd afple to operate.  Has bujlt-in BFO,
Joudsneaker  dutput  (separate  speaker requircdd.  and
Rluonth-operatlng dinl  twith 81
precision eal Lol for each Land,
Rgipned for J2 oncraliun foxcellent for m
apblicathmy, But casily cunverted o 110 V. AC oper:

iy subsiituling 110V, AC pack for present dyna
pack. Al units setl-Fxeellent Conditlon, thorouy
1estyl Supnliva € mh-lc with  tubes & Schematic
Diagiam.  Shpg. wt, 7 60.0
BC A12 EACH PR U D
RA-20 Power Pack for 110v A¢ ... . 11 .. s15.9s
EXPORTERS, GOVERNMENT AGENCIES, INDUSTRIALS'

We have 1.-"9(- stocks of Transmitters, Rm:elv('rs. wal
Taixies, VHF Equipment, Radar, AccCssofics, cte, W
and tell us of your rrqu-mments. Descriptive r.n-mmm
and prices upon reque

October, 1958

BC-611 WALKY-TALKY
COMPLETE WITH CASE

Now, for the first time, Telvn\arlne
offers thc BC-811 Hand-H Walky-
Talky In complete form, Nothnu ex-
tra (0 buy. except balleriex which are
readily available from most radie dis-
tributors,  The BC-611 is a crystals
controtied transmitier and receiver

cuverimg un.- froqueney range of 3.5 to

me. zoud radlo technician
could easity modl(\ lllls unit for opera-
tion up ta 0.0 - for operation
In the 2.0-3.0 me. Marine Haml wiere
IL can Tdeally serve as an emergency
(rnn.]ﬁlcelvvr tun 2182 KC» on hoats too

rular  radiotelephone  in-
other

0 slle o o e
vinerrency '|||nllc1uon<.
cmpaciness (measure:
W. x 53g"D.» and
5 Ibs.. eomplete with batteries
plicd Complete with cailg (plug-in o
installied) |)s als ane
one far - ] for respue n
1.5 w0 8.0 mc range (no solecllon of
frequeney permitied on U
tnhes, amd A" Hatte A
permits uge of 2 eanv ional
light eells in place of speeial

| tery, TR hattery  requlred

1043 anl long rectangular

by Burgess Battery as LX-60

BC-611 WALKY.TALKY, as described, Uscd-Very Good
Comlllllm ot tested). pre-set for 1 frequ within

.0 me. (no selecctlon of frequeneyl. 549
lcs* lmum-ies. Shpg, wt. 15 Ibs. EACH. . 0
BC-611 WALKY-TALKY, COMPLETE. NEW
above hut NEW, TF\TI.I) anid  preset to .un ane Uer
te G.0 me.

ulwd frequeney from 3.5 514'50

ac-s:n WALKY-TALKY CHASSIS, NEV ellent, new,
Spare Chassls [or ahove, priced so Jow that in the event
of trouble it would he cheaper to insert 4 new chassis.
Also oxccllent for the Amateur or Technician who pre-
fers to make hix own style of Walky ke, Nupplied

A N
is spoecial
unit, mfd,

less tobes (1—10t/ 1 =153, 1—1T41, and IS4 tuhes
requlred). and len “Bluge-in” QOre. and IE \nl T Calls, less
crvatals.  Supplicd  with  Schematle Wiring Diagram,
Shpg. wt. 8 1hs 8 95
EACH. CMASSIS. as described. . .. ... e 0

FAIR OF COILS. for above. RF Ani. & Oc¢s.. ... .s1.25

Mobile FM
Receiver BC-923

This 8 a ““houex’ §n re-
ceivers for =, police
cars, remen.  and  roving
photographers who wint to
get  there  first  for  prize

5

phelos. Tt’s complete wih
buiit-in louxlsp(‘nk(‘r
squelch  control,  speaker:

phone :\vuch sen!hivn.v

variable (perinea-

tuning - earh

|}l'¢lclll|||_v wf 1 fr(h
a range
of 7.0 to 38.0 me. By

king a _half-turn off ecach
coil winding, range ¢an be
extended to 42 or 43 me.
Onerates from 12 V. DC and
ineiwdes Sene-
matic on  hatlom
of each case. Dim.: 111"

H. x 633" W. x 1215" D. ﬁhm;. \vt 60 Ibs.
USED. GOOD, NOT TESTED. 829 95

HI-PRECISION FM SIGNAL
GENERATOR—MOBILE BAND
DrAL. FiLM “z‘(‘fgjg&

TERMINAL
BGX

AERO SET
SO 0HM LINE  Aypio CaNTROL

250 WATT BEACHMASTER
AUDIO AMPLIFIER

SUPER-POWER completc ampllfier.

ol Designed by Belt

All self.contained |n watcrproof metal case,

wcr sVatem far ventilatiol therpr re-

Tdeal for awditorinms. airports.

Im;u.\lmll narks. ele.. or ea to cnu\'cll to modyl for
G4l watt T titter, Opernles 110l 10 /GO
cyveles AC, toial of jal bos Inclmlmz’ 2-803

and 1-6E5 magic-eye
Like-new conditinon ecuipment.
ht, complete

wiodes {n mushspull power sl:l)':o
¢ m indleate :.'.'un
m. 26147 5 18 X 19%. Shippinx wel;
with tubes. 160 lhs, Supplied with connecting plugs
and schematle diagram 169 50
PRICE EACH, SLASHED TO............ 3

LIMITED QUANTITY BARGAINS

8C-791 CODE RECORDER. Consists of Amplifier and
Heeorder of edde sigmils ol paper tape, with Ink \\rmnu
I - to \lcFImv Model RRD-900. For apera.
Housed in onk

$14.95

“Type EF. 1038

Less tape puller,
Shpg. wt. 40 1bs.

C
6 or 12V. DC VIBRATOR POWER SUPPLY.

AC.
Units,

operates from elther voltage and supblies” cotupletely
filteved voltages as follows: —a4%5 thinsr. and 9O volts
IC.  U'wex syneh. vibrator. ne ||-cs. Tdeal for mobile

ks, tranaceivers, ete, Dim: 3° 8 454" X Gla”. NEW

UNITS. shpg, w12 Ihs, EACH. amas-nnee$9.95
12v. 'DC. 1/12 HP DC MOTOR. Alake electric car. or
tractor for kiddies. Rated at 1 /12 1P at 1725 rom, but
witlr built on |¢~du¢-|uz ge-r .-uqm“mv m:tuallv develops
more power at fin B)C! of 43 o heavy brass
A ror 21b rpim, SI'\

2.95

D14 TN, L. £2.75

BRITISH-TYPE INFRA- REB IMAGE SCOPE)
TUHES. Us in Rritish --Tabhy*

secllix in the

dark for wnper'’  or - enipet rnnc-i W delect
ohjoets at night illuminated hv infrasred raxs.
Reqnuires power supply of ROO0 m 4000 \-olw at a few
microamnceres.  Sereen Slze 16 dia, AII hes
ch(‘rkc-(l hefnre =h|llm(‘nl Prige. . ysay - .3 $10.0f

RONT NS ASSEMBLY. For :|'b1'h-1-l Speed

FI a, f. 4. 1 44 mm. Outside dia. at one nnd 80 mm.
l.enuth nr mnnnl 64 mm. Each. . B .$7.00
FREQ NCY LIBRATOR. 40-50°  mc. M. DA

ll17(~|(|ne T'ermlls cheeking aecuraey of any  slgmed.
by heat frequeney method, hetw 40 .md .,0 me.
Uses crvstnl- rontenlled nerhLm- nm.-rul

Inte  Frea. Quintupler. then Into nuﬂ‘erlAmnl!ﬂer

stage. Outnnt s fed inte mixer stage. along with sig-
nal heing checked. demndulated and amplified and any
tulting hest  nete  determined Dby eapphones -
clules huift-in 110V, AC Power Suhaly, tubes
10.0 me crvstal.  Almost new conlit |n/n‘

ecase, with hinre mvel' 127 1. x x
........ ... 828,95

Shipping wit. 30
WINOOW DEFROSTER. Desligmicd for

PRICE, EAC
CAR OR TRUCK

Execllent for rnﬂ:(-m!ﬂ*
Easily

use on gov't. trucks. jecps, ete.

cars. commercial vehicles, in stormy weather,
remnved and slored when not needed. Onerates
from eloctric 4V, DC (use two defrosters—in series—for
12V, DC svstems. one ¢in be installed on rear window)
and caeh set is complete with switehes. fuse holder.
and neeessary wire. Defraster has 4 resistance wires

of % T 7 N
3 FUSE 8> o VI RNIER SPARE
[N FROVOLIER CONTROL KNDB  Fysi o

Model I-20B0 ix o precision ingtrument worthy of the

finest lah. mabile service and iInstallation shop. o for

produetion testing of mohite FM cquipment. Frey, Range

in 2 bands 1.9 to 4.5 me (for IF alignment and testa)

and 19 to 4% me. Freg. of output of signal is m

tained wn.hln (nm of dial ealibratlon over a tempera
L

ture range 60 degrecs ather uulenndlnz
features ar e\ ariahle Frequency Deviation. 0-5 KC
oo 1.9 + nme band. 0-50 KC each side esting
frenueney on 19 o 45 me hand.  ?Calibrated Miern.

volter-Attemmator, adjustable up 0 100.000
develoned at the termination of a 30-ohm line. tlp

volt avallable at  high outpnt  terminals.  #RF
Vaeuuny Tube Voltmetor incorpovated, tion frequencies
provided hv internal II\an wlllnlo: 150, 100, 1,000

00 and 5.000 cps. a1 modulation nlsn pro

sOnerates  from elmc 1|n vnits. 60 eveles AC,
12 Volts DC which is ideal for in the nel(l wark.
Crystal Callbrator. whose output is 1 me arul har.
monles for checking and maintnining accuracy of signal
generator. Instruction Steets and Schematle Diagram,
Availabte Used-Excellent  funtested).  Act  fast,  our
Hmited supply wan't tast long! 9 95

.

USED, EXCELLENT .. ..0o..n..

All Above Material Subject to Prior Sale. 25%
Minimum Deposit with All C.O.D."s. Min. Order
—3$5.00. All Prices F.O.B. Our Address,

— TELEMARINE —
COMMUNICATIONS CO., INC.

140 WEST B'WAY, NEW YORK 13, N. Y.
COrlondt 7-5444
Cable Address: Telemorine N. Y.

- .EACH
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o inslde «lass (8" x 16*) to produce heat for
defrasting window, Defraster is held to window hv 4
suetion cups.  NEW, UNUSFD mndnlnn. cach packed In
metal ease.  Shog. wt, 7 Ibs. .56.95
Ve HP. 1725 RPM, 110V, AC MDTDR-— EAL BUY! NEW.
U\UELI\ At the lowest. Inwest price over quoted for a
mntor of this size. Physienlly the same ag all standard
Va WP motors, bhut clectrical much superior since heyv
were produced to gov't. standards and under gev't.
supervigion and inspectlon. Operates from 110V
—phase AC. either elnckwise or counter:clockw
tion (sinply reverse two leads in connection hox per
instructiong furnished) has 14~ dja. shaft 114
Motor is 814~ dla. with mig. plate of ilun(lnrd flange
tvpe with slotted hn1e< for_easy installation and to nid
praper motor atignm. 0il cups on each_end hearing
for eonvenient Iuh|-|r1t|nn. Mfd. hy Torq. Electric. We
sumeest vou hay several at the priee qnmml \\h||e LI
limited sunnty lasts. Shpm, wt. 33 Ibe, 2.95
MINIATURE STORAGE "A'" & "B" BATfERIES; For
Walkic-Talkies. Radle Portables. Radin.Contralied devices,
Radin-Sondes.  or  eoulvalent meteorslogical deviees.
Siumplied ns A set of 3—“B'" hatteries of 36 velis each.
and 1—"A'" hattery of 6 volts. Batleries drv-charged,
les= electrolyte. and packed In a hermetienllv seated
vacium metal container whileh wprevents posaihility of
(lc\m-lnrminn nr lo f efMeiency until opened and ready
for use. hattervy (BR-51) and " hattery
.59 nrc fo” deep x 114" htgh x 3la” Jong. with
2 eonnectlon ping of A length nrotruding from each
B ery. lr\-rm ermie needle renulred for aclid—water

(3]

fi 280.1350 specifie gravity).  Full Instructions
supplicrd with_each set of hatterles or ﬁlllmz and charg-
ing. NEW.UNUSFD. Shpg. wt ha
PER SET (1 BRatterles), as deserihed. . ......... $3.95
CASE OF 24 SETS OF BATTERIES, ench set as deserived
ahove, hat inchwding one speelai plunger-cutter for onen-
ing each vaenum énntainer and simultaneously filling
each battery with reouisile eleetrnivte. plus one hypo-
derm[e fnr refilling hatterles when necessarv. Shpf, W
pot 55 Ihs. PER CASE 24 SETS BATTERIES $79.50
PAE- 2 ELECTulc MEGAPHONE., Mfd. hy Remier for
8. Navy to give rnnccnnmw direetional sound over
a long disfance. Consists of a Jorn Assemhbly whieh {n-

cturles  Microphone. Iteproducer. trigger Switeh. and
Connecting Cable: and. a Portahfe Amplifier with se
ceoitained  Power Supnly_ and  6-Volt Storage

Wil heam wvolee over 500 vards or more Outdoo
Charger and Siworage ftack for 110 Volts AC_or
operatiom. (rhm-zlnm :u- l-mlc"

separately,
W. Portable Amplifier
1mag H x 1934 w x 02537 Comnlele wllh
tubes, connecling canles, Inst, Bonk, UNUSED s-,g 50
eond. Shpg. wi, 85 Ihs. PER SET. ..
STOWAGE & CHARGING RACK. for nhme Operates
from 110 V. AC or D(‘ m chnrlr(' storage h’lllorv at taper.
Ing rate. Dim: 1514 18”7 W. x 1124~ sIS 50
Unused enndition. thz. \VI. 55 lhs. EACH
RMCA MODEL DAE-1 OIRECTION FINDER. Dcluxe Lype
DF cont. designed for eommercial vessels. hut excellent
for the large pleasure Loats. Freq. Range 240 to 2.000
C. In 3 bands. Einploys super-sensitive superhet clr<
cult. with BFO that permils taking bearligs on CW sig-
nals. and bullt-in Aé’ power su ml\' which ean be oper-
aled rrun\ ®. 12,24, '}3. or 6 DC con\‘erh-rs. Ree-
fm: A34 " l (I c b I » Dim: Length
from (I(-ck 10 hangw h(‘cl 3, mh—-ﬂ Loop
Dia ~. All NEW Eqgpt \\»m\ .1II cnhles. tubes. -
sll'lu‘LlﬂI\ "Book. Shpg. wt. 125 Ihs. EACH. .. $79.50
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D-58 CATALOG

at your
Authorized
ERIE DISTRIBUTOR

The new ERIE D-58
Catalog, including the com-
| plete and enlarged line of
ERIE Electronic Components
is ready. Your
authorized ERIE Distributor
has a copy for you. If he
can’t supply you, write us,
giving his name.

Make the ERIE Catalog
Your Catalog

ERIE RESISTOR CORPORATION
ERIE, PA.

USED RECORDING TAPE

RCA Sound Tape (PLASTIC BASE)

ATTENTION: Ra-
dio Stations, 1.19 for 7"—1200 #+.

——, electronic calcu- B
T T 1“°":- industrial g; ::: i"— ggg :I
3 i e ew 1yi%ee | .20 for 3"—— 150 4.

2 mil mylar

‘‘sound-plate,”” 'lifetime,"” or *“P.E.’’ tapes and
we will buy or exchange your present 1 mil mylar
or plastic tapes.

ot e Rk ok ke ek ok kok ok
I USED "MYLAR" TAPE (1 Mil)

300 ft. (3" reel).... .43

900 ft. {5” reel)....1.09
1800 ft. (7" reel)....2.09
New empty plastic roels
in boxes . . . 37 10¢; 47

i
| 22¢; S” 24¢; 77 25¢; 77
(4” hub, holds 1000 teet
only, 49¢); 10V2” fiber-
glass 1.49; 10147 metal

2.243.

EMPTY BOXES, 3”7 3¢
(folding typ:); ”3" 2.
cover type, §¢; 47 5¢; 57
5¢; 77 5¢ ea. i

III. e
L e -
A = ,ﬁ:ll \

[ Ty
i

&y

Send for new Price List. ‘T R ding” -
azine and back issues avnil;ﬁ:. SRR B

e e e Aok de e e ke e R ok Aok ok okeok ek ok ke ok

SPECIAL SALE!!

...on “Load"EaS' 2] reels NORELCO (Phi"PS)
e e | || TWIN CONE PM SPEAKERS
Now available wherever superior-qual- 8" model, AD-3800M,
ity rgagnetic tape is sold. On 5” and 7" LIST 16.50
Load-Easy Reels for fast, simplified
Now 578

threading. Excellent for low-noise, ex-

ded- i !
tended-range recording and playback! (6:10 wate Pesk, 75.19,000

. ycles)
III.-"'-'_H‘"'-., RA D,o CORPORA r,o" ‘ :):h-!r ‘hllol'olco 5p-ak'ers !‘rom.ls-ril.:' inch in stock
LR__Q’—.I;) OF AMERICA ‘ & speaker catalog FREE!! EE
S Electron Tube Division Harrison, N. J.

—_—

COMMISSIONED ELECTRONICS CO.
1776 Columbia Road, N.W., Washington, D. C.

) Please Include Sufficlent Postage
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(Continued from page 45)

either the red or green gun to complete
the required color triad. Because the
luminosity of the blue field is sub-
stantially higher than that of the red
and green fields, careful adjustment of
the drive to each gun is necessary to
obtain the proper ratio of the three
color components.

Low-Cost System

If pictures of broadecast guality are
not required, two RCA “TV-Eye” cam-
eras and control units can be sub-
stituted for the ITV-6 units at a sub-
stantial saving in cost.

General Considerations

An interesting fact observed in the
operation of these three-dimensional
television systems is that the two cam-
eras need not have identical transfer
characteristics to provide good stereo-
scopic viewing. It is not necessary,
therefore, that the cameras be specially
selected or matched. It was also found
that vertical displacements of as much
as % inch between the red and green
image fields of the 21CYP22 were not
detectable through the viewing glasses.

RADIOTELETYPEWRITER
SIGNALS BOUNCED OFF MOON

ADIO transmission tests wusing the

moon as a passive relay station have
been conducted recently by the Signal
Communications Department of the U.S.
Army Electronic Proving Ground and
Collins Radio Company,

These tests very probably represent
the first time that intelligence, in this
case radioteletypewriter, has been trans-
mitted in the ultra-high frequency re-
gion of 1000 megacycles over the nearly
500,000-mile distance from the earth
to the moon and back.

Transmitting station for the tests was
located near Fort Huachuca, Arizona,
and the receiver was at Encino, New
Mexico. The frequency of 810 mega-
cycles per second was utilized in order
to increase the effectiveness of the an-
tenna systems and to take advantage of
lower signal losses in the transmission
path.

During November 1952, Collins and
the National Bureau of Standards used
the moon as a reflector to relay radio-
teletypewriter signals from Cedar Rap-
ids to Sterling, Virginia. In the Collins-
NBS tests, an ultra-high frequency of
418 megacycles was used.

In discussing the current tests, proj-
ect personnel at Fort Huachuca said this
type of communication is limited in
range only by the ability to observe the
moon simultaneously from both the
transmitting and receiving points. Some
appreciation of the distance involved in
this method of communication can be
obtained from the fact that a signal,
traveling at approximately 186,000
miles per second, requires only 214
seconds to travel the path from the
transmitter to the moon and back.

If an artificial satellite can be utilized
for this method of communication, the
time of transmission and losses can be
drastically reduced.

RADIO & TV NEWS
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ATTENTION—Radio Amateurs, Members RTTY
Communication Companies, Railroads, Utilities

i
LIQUIDATING MOBILE RADIO EQUIPMENT ||
AT TREMENDOUS SAVINGS' :

i

i

A

. For the first time—realistic value!

TELETYPE

HIBEZ2 model 15 send/receive. Equipbed with
" pulling magnet seiectors.
series motors. Excellent condition, . sz 49'50 l

Manufactured by the famous LINK RADIO CORP.

MODEL 2210

152-162 MC
FM MOBILE TRANS.
& REC.—6 VOLTS

Comniete with anten-
ha,  cables. control
head. mike & erystals
fround 10 your sneellie
freauency.  Unit as
outllned commpicie for
bumedlate tnstalla-
tlon. Npecially

prlecd. $ l 39050

ODEL 2210— e, - -
orctronon 12 veits. L Mo for o 162,50 MODEL FMTR 30-50 MC PR LR RL XN

COMMAND EQUIPMENT

BC-457 Trans.. 4 to 5.3 me. _good
o d 3.55

.. 52.95
i .1-3 me, new.$12.95
BC-602 Conlro! head for SCR-522.
Plugs for Abgve Command Sets,
T-156-

Carter Unjversal Duovolt Dynnmo(or-ﬁ & 12 Volts.
Rated 400 Volts. 370 ma. M{r. price $91.40, O\Ir
special BRAND NEW in factory sealed Cartons. .$27.95

PRTTEETETI R RS SIE SRS S 022
METER SALE!

All Sensational Buys!

tlon] luth - iiise e MOTOROLA RECEIVER—Type R-237/VRC2

e $119.50 20-50 MC—-6 VOLTS

MODEL 2363-—saine as above, for oOp- Vibrator power supply, less controls &
cration on 12 Volts. .. $ l 49'50 cables. Good condition. with tubes. as is s l 9 95

TOUED 2365 FM MOBILE TRANS. & REC.—6 VOLTS :: Take Advantage of thess Tremendous Savings! *
25-40 or 30-50 MC | Tnit complete with Feak Modulation. eontrol head. 2 CURRENT-TYPE 4
mike, antenna, cables & ervstals ground 1o Yyonr
FM MOBILE TRANS, specitic [fequency. Iteady for Immedi- S ' 09 95 b o DYNAMOTORS »*
& REC.—6 VOLTS ate dnstallation. & sensational buy at . : 12 \{'pc s;,.q_.m',‘o m(,‘,mm,:?r_\h“c ¢
at. . ones!
gxn1luls::’l;§lL]1 :é::‘;:;l MODEL FMTR-—same as above, for s ' 49 95 * J:li\;slssoo":‘ 'lc éﬁl!—"-‘ii‘lc\;ns-: Bo—-md neecianied
. e - 41 v

head. mike & cevstals operation on 12 Volts 3 * tl)e\;‘nf"spcc‘."f“:m {w“" e kP i s32.95 %

ground (o your specinic I i »* Qarter g'r;évervsnl Duoovolt Dynam\o‘(nr—;ﬁ I&. lzs \':!'lll:(; *
freanency. |teady for tates 2 oits. anufaciure P

immediate installa- SPECIAL. SPECIAL. : 'csn’r:‘:ﬁgo'_ 0“’ Dr"" BRA\“ .\E“ in" faciory svaled :

»* *

* *

AAAAAAAARAAAAARARARARAAAAA AR == === mm=mme=mm-m= - ==

frequencies. n\o tvpe 104A Mobile Signal Gunerator
provides a 1000 ecyele sigmal that may be used (o
ehock audio cireults. Unit has esternal 849 50
power faglllties . opcaparvenEss sgmeres

ke de g dedede R Aok A ded dedde ok e e ek ke ke ok

1 -
$quEn;.y alignment and GUARAN - em m o EE CEn EE G Em S EE e B

Loy o e s o i o i e e D

: FEDERAL PORTABLE x 1 BC-221 FREQUENCY METER 1 I Weston Model 301, 3 round. 0-30C__ I
i< MOBILE SIGNAL GENERATOR : Real value! QUANTITY 1S LIMITED Wt r s T g 5 558
& 110 V AC POWER—TYPE 104A x 1 2o frst come. iirxt served.  Thes | | _round,o-150 Voits AC. biank seale........53.89 |
: -
4 Designed 1o Tacllftate aligninent of Fi calibration charts. Range 123 I Wcshﬂuhoule Type NA-35, 37 round, 0100 —
mobiic land  siaion receivers | b | 0 KC ' with crvstal chéck AMPS ACH bira 511 ioed SR e 103 .
¥ receivers in DC 1 52 9
K tlie field. Provides b conthiious sourec x points In all ranges. Complete General Electric DW41, 27 round. 0-30DC mills '52.8
K of frequency modulated carrier. the {re- x 1 “n.n erystal and SI 19.50 1 | .Soiue Model 210. 2° round, 0-500DC Micro. . . .53.79 I
X :;:ﬁr:ﬁ:1uf t\vlnelnn Ix determined by the X tuboe oL y cidee.t Gc:e;_:ﬂnmilectrlc Type DW.52, 27 round. O- 352 o
jep-type crysin hat i 18 n I L R I I BT .
* the unit. It will. hy lhe proper selee- * I MODUIATED T\I’E \\Ilh I I Burlington Model 421, 2” round. 0 50C amps. .52.98 l
X om0 A o e S ot U S8 X these Fremuency oters s fae | | Wesian” sede: S07, 5 rouns. ord RE smero. oo |
Al il 2 N es¢ Frequen ac- ’ 4 R m
% band and the 148174 MC band. In addltlon to these 4 A T e T | I i o i B amPs .98
i x 1 | E
-
B *

HEAVY-DUTY BLOWER
Manufactured by TORRINGTON

115 Volts 60 Cvl. AC. 70 watts. .95

amps. Execellent for cooling trans-

mlumg lubes amd for lab work., Dimensions: Sa 49
kad New .,

TS-13 HANDSET Battery Pow.
cred Receiver. 3.500 ohms im-
pedance. Transmit 50 ohms
impedance. (200 to 3,500
e€ps).  Phenolic bousing with
switeh. 68~ long cord with 4
rubber-covered

= .%3.95

TS-9 Phenolie housing., Push-
to-talk butterfiy switeh for mo-
bile use. with 6 1. 3 wire
rubbher-covered cabfe...%$3.29

HEADSETS

Hs-23 hth |mpcdancc.
hrapnd n
HS-33 low nmpcdance.
brand new with cord
and B1.51 plug. ...
Navy-type H '63-U 800
ohm Impedancee . r
6 1! Exmnsmn Cord witn jock & plu:r I'or above
1o
Mu:n Il:npcd:m:o Matening Trans'ormor frnm lnw
o I

ps. R '4000. Can he
dingr condenser in series awl
disconnecting heater clement.
Brand New

Federal SELENIUM RECTIFIER

EE S IS B SR SR S e R SEE SEE . ”
r = 9 ****‘k*‘k******************** B Phres. drxdoxne. Bated 8 amps g
l FIELD TELEPHONES I l bridge. Also can be used for 83 95
I *S PECIAL % fast batiery charge. Brand New., . %
Army  sutplus, completely reeon- 17 LBs. . N
dilioned and eclectrieally tested, l x ASSORTE‘I") :?:‘:4_*?:¥:¥::¥¥¥*' ¥¥¥¥¥¥:
I using 2 Maniight cells and a patr | RACIO PARTS N I el ). -
I of Interconnecting wircs. GUAR- AcRiowLatinagivecaway, I : 1
ANTEED. Like new. I x DUAL DYNAMOTOR 12
1.59 [
i $10.95 cach, 52100 pair | X ST I YOLT POWER SUPPLY l
xS I 283y, 06, ot m, 1o mite I
Unlit completely filtered with re-
AHAKKKARIARAKRARKAAKHARKARKA - b bt ereter o Eneloea = I
X HI-FI AMPLIFIER General Purpose Rectifier & Charger I 0% feapmoo case: Branal v tols $114.2/9 -
¥ 12 waits. (Manufaciurcd by AMPRO 117-230 GO evl. in- Pam o e e
4 =noted for auallty performance.} ut. 110V DC output.
X or‘ pnglﬂ)ﬂgwuylmolnis, hﬂrgl:(\)r léllanll:;
using 1| -electric’ cell.  Origing
K used an the wmotor. amplifier. projec- alterations in PLATE TRANSFORMER
tion Hte & control svstem for a sound elreuit.
*« movie projector. For operatlon on Attentlon: Garages, 315003150 260 wmwa, Rate at
4« 110-120V " AC 60 cyele.  Bullt-in J Gas Stations, Auto akdown, Qil filled for caol o
* heavy-duty Hlower. Tube Ilm-un 1 * - - Supply Stores. This Prlmnr\ (|u_1| 110 ¥V winding for
X 8X4. 3 6VE. | 617, 8.5, With all tubes & sche- an excellent unit to VoIt 60 cyl. operation.
%

1 s
matie less line cord. Senational 5 »* maintaln series of bati¢ries on display.
Attention: Radio Labs.. Manufacturers, Engincers.
Tllelgnmlnry ;guru]of wwerslguéu.(red lr,o oper.'lu-"me
rectifier is a 95 to 125 volt 0 cycle power line.
or a 190 0 250 voll 50-60 cycle power line. The NN N AN M 3 2 I D 2 NGO 3 3 0K 0 0K DK O O A A X

iaput with full load albor'nt.ln;: cuirrent and direct-

L L S R I T frraas

curcent on {5 approx Goooo s Power Ouuxlul'.5 (‘1) * 12 V FILAMENT TRANSFORMER :
rec urrenti—up to 4 m 1mPcres at

(23 Alternating Current—up Lo X 829 95 * Fully encased. 117 V input, 12 V output at 970 x
pores at 115 ¥, Welght 39 1bs. lec\nw 2 AMPS ciiriiii e e e e e

PP PP TSSOy

Mounted on black

Remote control portion ecan be § A garage
opener and ean be applied to vpes of remote
facititicr “Ith the usc ol’ the !‘ollowlnz l.one ﬁlgnal
300 20, 590. 830. 1153, 1620,

445 0 6' d0 cps. Parts are also avnllahlt‘ "‘é reason-

' PLATT ELECTRONICS CORP.

Complete with Gear Case
Mnnuf:lclul‘ed by x’nllonnl.
Used In 4 220 mmfd.

Kf-‘ﬂlon mun: condenser, “uh drlving shaft. Ss -,5

takellte base, 4" e ke e ke e e e e s A e e e e e e sk e e e e de et e e e
tached to oher‘mnx desk. 11as jumper strip. blading * REAL VALUE! Y PERISCOPE HEAD
pos(n and  cireult cleshng  switch, full adjustable. » 4 With front surface mirror. excellent qual-
1/16” solld sliver keyving contacts. AMATEURS, ENGINEERS jty—used by Army. 2 units reguired to
Metal parts are cadmium-plated. S“ 29 * LOW FREQUENCY x complete 1 Ecrilconc for vision in all
} WL . * MOBILE RECEIVER X directlions. ew—59¢ ecach, 98¢ Ppair.
45 Koy with metal knee band. Brand ncw . 2.95 » HAS MANY USES! x
S ———— £ 0 meman oeer open satukoavs |
Chr R s ve da by * x 1 e e ey Mo R ANDLING CHARGE N [ |
——" r freq. range o = H
HRO TUNING * a2 megacyeles. \hnufnclur(‘d ror l"|‘)o Navy by Link ¥ I :LL w?z‘r‘?h%%go UN?(EE $5.00.  AIl shibmeats F.0.B.
¥ lkadio Corp, Heceiver of this unit also_known as X & I
CONDENSER # Nedel T1UF Ed. 24 Link Commercial Equivilent 3 |) S N em 2 SN en G2 62 m= 62 e = = o= Sw o
* x
* *
* *x
* x
x *
x

F_-__—1

NEW] 10 asoinyegd 1o bt b oalh able es for conversions (o 6 or 12 V, ‘Compiele 20 MURRAY ST., NEW YORK 7, N. Y,
-?\T.T.:&N&',',\ug:\:;. B.\ql,-:g. .B. rm- abon.- .l.".“.). 85 95 I 'l‘\"q .“i«?“?r.'!';"’n'#,‘;z?né'x‘y’cfo‘l"'m\z-c lfo [ B;lgd I Telephone: COrtlandt 7-2575 I
- - - - 2 - ] 4"V"V‘¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥ 7 5n SR GE SR SE SR EN GB SE SR EE SR Sm Em mm

October, 1958 12¢

www americanradiohistorvy com


www.americanradiohistory.com
www.americanradiohistory.com

you learn MORE |
from a SAMS BOOK

OVER I,OOO.OOO
SAMS BOOKS
bought to date

JUST OUT!

“Mandbock of
Electronic |
Circuits”
valuable reference
book on important
cirevits, authored by
RCA Service Com-
pany, inc.

'_.T
-.'._.

1
1
-\_.,_'__i

‘This practical handbook discusses the follow-
ing circuits: 4 power supply circuits; 14
circuits used in radio stages; 8 circuits used
in transmitter stages; 32 circuits used in TV
receiver stages; 7 additional circuits having
special applications. An analysis of the opera-
tion of each circuit is given; a schematic for
each is included; a component failure analysis
describes various troubles which could occur
if particular components in the circuit shouid
fail. Of real value to engmeers, technicians,
students. 80 pages; 834 x 1

Handbook of Electronic Circuits

OBlY . . eooieireneeine e $2.00

SAMS “BEST-SELLERS"”

e e e e o o o o e T — T T ——— — — ——— T T S o o . . S . e T S T . S o T S S e T . e o . . e S e . e e . e e e T e e e
22
LY
-
e
-4
1=1-)
<<
-4
66

I D Servicing TV Sync Systems. Covers theory
function and variation of all types. Speeds
sync system servicing. 320 pages, 514 x 814"

nly $3.93

] 1v servicing Guide. Picture tube screen
photos shew trouble symptoms; describes
proper rlpalr procedures. 132 pages, B%
x 11°.

[ television Tube Location Guide. Vol. 7 in
this invaluable series. Covers 1956-57 sets.
Only $2.00

D Tape Recorder Manuol. Vol. 1; covers
recorders produced in 1956-57. Only.. . $2.95

[J aute radic Service Manual. Vol. 7; covers
auto radios produced in 1956-57. Only $3.75

D How To Understand and Use TV Test Instru-
ments., Revised to include data on Color TV
Servicing. Only. ... $3.50

D Recording & Reproduction of Sound. Oliver
Read’s best.selling volume on all aspects of
audio. 810 pages. Only. . ............ $7.95

D Color TV Training Manual. Trains you
practically for Color servicing; 260 pages; in-
cludes many color illustrations. Only. .. $6.95

[] Hi-Fi Handbook. Invaluable data on hi-fi
theory, design, selection, installation, com-
porents. On $3.00

D Servicing Transistor Radios. Complete
analysis of 70 popular transistor radio models,
including basi¢ pointers on serv-cmg transis-
torized sets. 152 pages. Only.. $2.95

HOWARD W.SAMS & CO., INC.

Order from your Parts Jobber, or mail to
Howard W. Sams & Co., Inc., Dept. 1-K8
2201 E. 46th St., Indianapolis 6, Ind.

Send books checked above, My [check] (money order)
for §..

ceueseies.yais enclosed.

Nome

Addres: -

City. Zane. State.

{outside U.S.A. priced slightly higher)
L & & 1 0 1 08 0 0 1T 7 1
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ervice
; Notes

OLYMPIC: INTERMITTENT RADIO

If the complaint of intermittent op-
eration is made concerning the Model
766 transistor radio, there is an ex-
cellent chance that the cause is noth-
ing more than a loose battery contact.
To make this contact more reliable,
bend the two side battery clamps (Fig.
1) tight against the batteries them-
selves. For added insurance, a small

SIDE
BATTERY
CLAMP

SPONGE PAD ADHESIVE

AAEAS

SPEAKER

0 |
)

sponge pad may be inserted to place
additional pressure on the batteries,
if such an insert does not already exist
in the cabinet. A strip 1% inches long
is all that is needed for each radio.
It can be cemented in place along the
rear of the speaker assembly, as
shown.

NN N
CABINET

NEGATIVE BATTERY CLIPS Fig. 1

RCA: SHIFTING CONVERGENCE

Before attempting convergence pro-
cedures on the 21-CD-800 Series color
TV receivers, it is important to allow
15 minutes of warm-up time. This
wait is recommended because, during
the first few minutes of operation, the
alignment of the gun structure of a
three-color picture tube may change
somewhat due to heat. This action,
although normal, will affect the static
convergence of the receiver. Thus, if
this allowance is not made, a tube
that is well converged too soon will
show some deterioration of conver-
gence shortly after it has been in oper-
ation.

INTERMITTENT HIGH U.H.F.

Reception on channels above 70 may
be unreliable on the “All-Wave” tuner,
No. 712002, used in Hoffman TV re-
ceivers with chassis 329U, 330U, 331U,
and 421U, This trouble has been
traced to low “B+" wvoltage at the
uw.h.f. section of the tuner when the
latter is operating over the higher por-
tion of its band. Where this is en-
countered, the tuner circuit may be
revised to provide a more stable volt-
age source for the u.h.f. oscillator,
resulting in normal operation over the
full range of the u.h.f. band including
the higher channels.

First remove the u.h.f. strip from
the tuner. Then (refer to Fig. 2) re-
move the jumper between terminals 1

www americanradiohistorvy com

POWER SUPPLY KIT BARGAIN!

Prlmnry IISV seo Cy. Sec., 400:0:400 V. @ 20
L]

Ma., 6. P., 5 Amp std. mounl-
ing plus 8 y 200 Ma chokes and two 50
8 MId. oil condensers. . ......co000s. Kit .

DC Power Supply Kit 24 VDC—2 amp output. .$3.9%

BUYS . .. RELAYS ., , BUYS

110 VAC 12 VBC DPDT Plus
3 PDT :eramie-

Leach 21177 smm‘:m‘pl;nnnct .$1.39
5 PST vy dtv 24VAC or 6VDC 1.49

Dunco . ......
1.89

«$ 3.25%

4.79
18.95

-OOD-oh m plate
@ Ma

LARGE STOZK Ac, BE RELAYS
SOLENOIDS

A-B 8200 $2.95 115V 60 Cye cont. duty,
GBI | B BT A%
STEP UP-DOWN
TRANSFORMER
vso.wm 110/220
eytle, . ca. 35-95

30 wan 110/120
v $1.45

z2.25

STEPPING RELAYS
Resettable type 3 deeh. 10
pos, vbe. . ... 8.9
3 deck, 25 pos, vle reut

a. 3
2 deck. 44 pog. no reiet

ea. $6.95
S deck. 23 pos, no _reset

ea. $7.50

WHIP ANTENNAS
2 AN-131 collapses to 17”, opens to 10 feet. Ideal
for mobile and portable operations.

each

3 for $5.25
TRANSFORMERS

6.3 V FILAMENT 12v, 2 Amp.. .$1.49
20 AmP. .. 24 vvs mm‘x.ss
10 Amp... H ey

. 3.95

1
Excellent for pr.
of 888's ..... $3.95

e
TORK INTERRUPTER
10 sec. minimum, 6 min. max
lnterruphon turns elrcun& on and off
as set by interrupter keys.

240 VAC. ss-ss
OIL CONDENSER BARGAINS

SCOOP!

cont.

1 Mid 600 VDC § .25 8 mid 1500 VDC SI 938
2 Mfd 600 VDC 45 10 Mfd 1500 VDC 3.7S
4 mid 800 VDBC T 18 Mfd 1500 VDC 2.95
10 Mtd &00 VDC 1.1 2 Mfd 2000 VDC 1.50
25 M'd 800 VDC 3.40 3 Mfd 2000 vDC 2.7
6! 2.78 1 Mfd 3000 VDC 1.8
&0 2 Mfd 4000 VDC S.7
2 Mfd 1000 VD! .75 1 Mfd 5000 VDC 3.2
4 Mid 1000 VBC 1.25 2 Mid S000 VDC 8.7
8 mid 1000 1.60 1 mid 6000 VDC 5.85
10 Mfg 1000 VDG 1.75 1 Mfd 7500 YDC .gs
15 Mid 1000 VDC 2,45 2 Mfd 10000 C 32.50
4 Mtd 1500 vDC .75 1 mfd 12500 VDC 28.50
G Mfid 1500 VDC 2.4%5 2 Mfd 12500 VDC 35.00

JENNINGS VACUUM CAPACITORS 25
g ea.
nl.ow R.

Now!!

METER
0-20 Mu:rolmns

$5.95
0-100 Microamps. 5.95
©:200 MicroampPs. S.95

- . 5.9
o 500 Mleronmm. ggg
4,95
5 338
—10. - :
(Weston) ..... 4.95 3.as
3.95
3.95
3’85
3.85
.. _6.50
B hount. ... .. 000DA0a00 [$5.95
015" Ny o8 3” :"'shunt Ueles
.3 v, 37, w/shuat. . ... ... . 8.
2* Pual Scale wlh h and low switch 1.95
0.150 VDC. 0-7 3.95
—15 to +3 D8, 4 q .......
Islszg §°|g°n tosrsl:'e. Sramer s’"crm’,“:;\‘,
TORS.
Useful as antenna in- :"""::c”““a_ en P
dicators, ete. - u
each . s; 10 RPM, 32-95
($10,50 or.) each

Selenium Rectifiers

DU MONT POWER ] i

TRANSFORMER i%é:ﬁ&%.‘.“’“;:‘;;
%0 ¥ %‘r 209 ma '5‘ th:wl ..... gr‘;%g
:n:’nt‘e‘ 2 ea 31,50 150 Ma 110V, .§ | .20

Special on . . . POWER SUPPLIES!

All wired—Ready to use. | PRI—115 V AC
PRI—11S V AC $EC.—940-0-940 v a

SEC,—540.0-540 V @
280 MA 23 g
4ESV @S 25 v 6T @ 10
20 &S Amps 103 6T @ 4 Amps
40 V S0 MA 1—8.3CT @ 4 Amps
g.':: ver e 7 :o Hﬁ thoke @
12 4 Choke @ 300 Ma
Ry oK% o0 v Cap. vzc:’ Mfd, 1500
$21.95 ', .o.ch $23.95

Min. Order $3.00—25% with order F.0.8B. New York
10 DAY GUAR. PRICE OF MDSE. ONLY

Advam:e E lectronics

[t

& Wit Broadway = Few Yok 7, AL ¥, + REctor 20770
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and 3 on this strip. Also remove re-
sistor Ri, 5600 ohms, located on the
strip, and “B+" dropping resistor R,
47,000 ohms, located on top of the
tuner chassis. An 8200-ohm, 7-watt,
wirewound resistor is then added be-
fween the u.h.f. “B+"” terminal on top
of the tuner and the 260-volt source
on the main chassis. This resistor may

DELETE JUMPER -
BETWEEN TERMINALS | & 3

© 0 |
s' |
6AFe 6BN4 ) T\ { 6CG8
E \\‘\. T E(;L (-;IE. 12w
o 0 QO
=L 400
UHF
l o S omx,Tw
< winEwounp
| — J
TOP VIEW OF TUNER CHASSIS UO Sl sy
be mounted on a convenient, unused
terminal strip on top of the main

chassis. That strip may be located by
reason of the fact that, between it and
the tuner, Twe may be found, Connec-
tion may be made from this strip to
the 260-volt source below the chassis
through a hole located to one side of
the terminal strip.
SYLVANIA: HORIZ. PHASING

To counteract difficulties involving
stability of the horizontal circuits,
some changes are recommended for
chassis 1-540-3, -4, -5, -6, and 1-537-1,
-3, and -4. To improve horizontal phas-
ing, the following changes havc been
made: In chassis 1-540-5 and -6, re-
sistor Ruw: (2200 ohms) is changed to
Run-1, 6800 ohms. In chassis 1-540-3
and -4, this same change is made. In
addition R, 18,000 ohms, is changed
t0 Ruw-i, 10,000 ohms, and Ru.., 190,-
000 ohms, in the a.g.c. circuit, is
changed to Ra.i, 150.000 ohms. In the
1-537-1, -3, and -4 chassis, ., 2200
ohms, is changed to R.w.,, 6800 ohms.

EMERSON: COLOR H-Y FAULT

Sometimes receivers in the color-TV
line f{rom models C-502A through
C-507A show the development of ex-
cessive high voltage or blooming.
Other related symploms that may
occur include arcing and blowing of
the high-valtage fuse. When this oc-
curs, the probable cause is a change
of values in resistors of the grid cir-
cuit for the high-voltage regulator
tube, 6BK4. As an example, resistor
R in model C-506 may go up from
22 megohms 1{o 4 megohms. The
remedy is to replace the resistor with
another of the same value and toler-
ance but with a higher wattage rating.
In this case, a 1-watt unit would be
used. After replacement, the high-
voltage system should be adjusted as
described in the service notes for the
particular receiver to the correct
value stated. {30!

October, 1958

110° Yokes
DY-26A, DY-27A

HO-276
Exoct replo:ements for RCA H0-277, KO- 178
in chossis KLS-107, 108F, 109

113 series

Exact Replacement
Flybacks for PHILCO

used in 171 models—with
resistors ond copocitors ottached.

Exact Replacement
for MAGNAVOX

HO-279

Replaces
380632-1
in 350 series

Exact Replacement

Flyback for MOTOROLA make
your job
HO-281 easier
f;;:e'ﬂ = Typical of the new

Stancor units are
these recent additions:

Exact Replacement for
AIRLINE, FIRESTONE
WELLS-GARDNER

Exact Replacement
Vertical Outputs for RCA

-1

¥0-103 replaces 103093, 9721511
V0-106 replaces 102146, 972725-1
¥0-107 replaces 103266, 972725-2

DY-25A

90° Yoke
for EMERSON

exnc! replacement
for Emerson 708288

FREE

Standard.

The Stancor TV
Guide, listing the full
line of Stancor exact
replacement trans-
formers for radio-TV
and other applica-
tions is available free
from any Stancor dis-
iributor, or by writing
direct to Chicago

SLLLH

<}
" 3»!%

®

ahead faster!

. . . have higher inccmes . advance more rapidly.

| Grasp wowr chance for a better life. Share rewards
awaiting college men. Important firms visit campus
regularly to employ Tri-State College graduates, Start
any quarter. Approved for Vels.

Bachelor of Science degree in 27 months
Elecirical Engineering with either an  Clectrunics
or  Power major. Mechanica'  Civil.  Chemical,
Acronautical  Fngineering. [fu
in Business Adwministration (General Business, Ac-
counting. Xlotar Transport Munagement). Superiot
students faster. More protessional class hours. Small
classes. Envollment limited. Beautiful campus. Well-
vguipped labs. I'rep coursés. Enter Jan.. March, June.
Sept. liarnest capable students (whose time and budget
require accelerated courses and modlest costs)
are invited 10 write Jean McCuarthy, Dir.
Adwni., for Catulog and book '*Vour Carcer
in L‘unnmcrmg and Conmerce.’

‘»3 ’Wﬂ TRI-STATE COLLEGE

16108 College Ave.

Angola, Indiona

www americanradiohistorv com

-coHege grads get|

36 wnonshs a B.S. |

e Chicago 18, lllinois

CHICAGO STANDARD TRANSFORMER CORPORATION

3505 Addison Street

Export Sales: Robum Agenmes, fnc. » 431 Greenwnch Street » New York 13, N, Y

TUBE HEADQUARTERS
Send for Our Complete List of Re-
ceiving and Special Purpose Tubes
Brand New Factory Tubes
Brand New Surplus Tubes
Unconditional Money-Back Guarantee

Qur 12th Year

807 swmsmaman $ 1.95 8146 ........$ 3.85
810 ..v.v..e 15.00 4-250A ....... 34.95
813 ...aenoan 8.50 6L&M ... ..... 1.55
845 wimaig vt 4.25 730A ........ 5.00
B&6A ........ 1.75 829B ......... 9.75
VR-150 45 955 v.aopwisd .30
Terms: FOB Hewlett, N. Y. — Add shipping

charges on prepaid orders;
promptly refunded — on COD
posit with order.

L. I. ELECTRO-LABS,

any overpayment
send 259 de-

INC.

1184 Broadway—Dept. 901-E

Hewlett, N. Y.
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CONCERT
: MODEL
LR FULL (SIZE PIPE-GRGAN MANUALS,

Y OCCU PIES 3 57 x 4’7" FLOOR SPACE
Yr 26 STOPS AND COUPLERS
i? 32 BASS PEDALS
Yr ASSEMBLED TONSOLE
Yr CONFORMS TO AMERICAN GUILD OF
ORGANISTS SPECIFICATIONS FOR PIPE

ORGANS i
Yr COMPLETE STEP-BY-STEP INSTRUCTIONS

SCHOBER KIYS ALL OVER THE WORLD

NOW 2 ASSEMBLE-IT-YOURSELF
Fchober ELECTRONIC ORGANS

Now you can afford an electronic organ. Whether you choose
the full Concert mode! or the smaller Consolette, you have an organ
equal to any made by the foremost manufacturers. In addition, you save
over Y the cost because you assemble it yourself...
thrill of achievement. Too, you purchase each kit only when you are ready for it.

2 different MODELS
2 different SIZES
2 different PRICES

10" LP RECORD DEMONSTRATING BOTH MODELS
AVAILABLE FOR $2, REFUNDABLE UPON PURCHASE

FREE NEW 1959 EDITION OF 16 PAGE ILLUSTRATED BOOKLET ON REQUEST
Write Now — See What Fine Instruments You Get At Such Great Savings
The SCHOBER ORGAN Corporatioh s 2248.a BROADWAY + NEW YORK 24, N. Y.

SAVE HALF

.NO SPECIAL SKILLS
PAY KIT-BY-KIT

and you enjoy the

CONSOLETTE
MODEL

OCCUPIES ONLY 27 x 32~ FLOOR SPACE
'leC)2 FULELYSIZE PIPE:ORGAN MANUALS,
22 STOPS — ABOVE-KEYBOARD TABS
13 HEEL-AND-TOE BASS PEDALS

7 FCUPLSL) OCTAVES OF TONE (DOWN TO 32

BUILT-IN SPEAKERS OPTIONAL

ASSEMBLED CONSOLE
¥ COMPLETE STEP-BY-STEP INSTRUCTIONS

¢.Designed by Richard H. Dorf.

15-WATT
CONTROLLED
AMPLIFIER
BUILT-IN ELECTRONIC CROSS- OVER KIT

Hi-fi amplifier and preamp with two output transform-
ers. Dual hi-le cutput circuits using EL 84's in push-pull
tor bass thru midrange and 6DE7 single end for high
frequency response. Brifliance comroF ZOVEINS Cross-
over action. Independent bass and treble controls. Mag-
netic, piez¢ and auxiliary inputs. Equalization for RIAA.
Stereo Adaptor Socket for using two Model 22 amplifiers
in binauvral operation. Front panel removable for cabinet
or custom installation. Size, 4”x14”x6%”; weight, 14
Ibs. Model 22K, $49.95.

DELUXE
WILLIAMSON-
TYPE 20-WATT
AMPLIFIER KIT

Uses famous Williamson circuit with
unique modifications for true hi-fidelity reproduction at
increased power output. Ultra-linear operation; screen-
tapped primary output transformer, Frequency re-
sponse fiat and smooth thru entire audible range, with
distortion less than .0025 at normal listening levels,arid
excellent transient characteristics. 20-watt undistorted
output; 4-8-16 ohm output impedance. The per‘ect
basic amplifier for stereo systems. Size, 9"x12°x6%";
weight, 27 bs. Model 15A, $49.95. Model 15w, factory-
wired, $59.95.

t-m

KITS

Ask your dealer or write direct tos

TECH-MASTER CORPORATION
75 Front $y., 8'klyn T, New Yerk
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| BARGAIN HUNTE

RS! |
WELR OPENS NEW SURPLUS STORE
BUY NEW MDSE. FROM OLD PAPPY DOW
Pov;\:n TRANSFORMERS:

W.. 220 V. Pri. 3800 V.C.T,

2.7 ampa. Wi 306 ibe. .
Pep 1S T 60 Cy. Sec 1. 850 V 6.3

\C‘I‘@a

i 1
'..-: 113" mn.. Seo, 263V, @5

unehed Chmcu Tunﬂormer 159 ma
8 mtd., 600 V. Qi) Cond. all Parts

.00
llB \’ wu Cy Sec. lsso\ @ 09 amps iss

- 549.95
4.3%

2.35

er ‘1 Tansformer. Pi
Chokc 12.5 Hy. @ 200

Choke 12 Hy. @ 150 I95 ohml 95
Radiosonde Modilagor 1] of Pnrty 75
Blower. 115 V.. 400 Cy CFM. u/hncklt 5.00
OIL CONDENSERS:
4t Bmidx 600 V. wke. used |n Super Pro, 1.50
Braek gu to fit above eond.. PO Paif.. ... ..l oie s .25
8 mid x 1000 V. wke.. . 1.50
9 mid x 1000 \ wke. 1.55
15 mifd x 1000 V, wke. . 18§
.1 mid x 3000 V, wkeg. " .15
2 mid x 3000 V. whg. . 3.9§
4 mid x 3000 V. wkx. . 495
.1 mid x 5000 V. wk .95
"5 mid x 10,000 V. whe, 9.95
Westinchouee Cond. 5 mid x 10.000 V.. -150.00
MICA CONDENSERS
ge Stamp size. .. .05 on.. .25 fm 5 1.00
o1 1000 \ ‘v\ ire Leads. -10 en. a
0082 @1 000V, Wire Leads. . 08 en.. . 20 lor 1.00

BATHTUB CDNDENSERS:

Qne Tuo Lug

Dynnmomu 12 ¥.input DAI 35, ] 1

Dynamotore, 12 V. input D) 34

Fereel Ty pe Rewistors—your chuics.
150 watt

82835558k
S0aosown

100 weitt

wa 50 watt
20 ohms 200 obms 600 ohms 25 ohms
35 ohms 1000 ohms 2000 ohms 2000 ohms
30 ohms 2000 ohms . 3000 ehms
30 ohms 3150 ohms 10.000 ochms
1500 ohms 12,500 ohms
2000 ohms .
Clips to fit above resistors. . B ea. 10
3 mexohm, 200 watt tesistors w/clins. u 1.00
lO K & 15 K-—200 wott reeistora w/olipe. -50
0 K & 125 K—150 watt resistors w/clips 2 lol 1.00

:-u Liigh Speed 1iand Telckraph Key with On-Off switch.
adiustable spring tension and eontmct !l!ne:nl I/S in.

#ilver contacts, mounted on Bnlu-m.e brac . preprid §1.60
R-14. Headpliones, chm prepaid 2,95
32770-18.45 Terminal Board, lB duxl lugs. 25
z"asos us Switel, Smmu Inuulnuon 9( in. shaft=—3 in. long. 2

noa 10 for 2. 00
¥ \sn/A By Ty be tped on T8 54 AP Scopés.
1‘(0»3 Lead lel. ﬁl;l\ Voltage Test Lends. .95
V. D D.T. an nl.“ 85
Rela\ 12V, DG, :1 Pole Bingl
Torgle Snu.ch DPST, Bat.
I mexohm Val. Comttol \r/AC awiteh
25 watt Olimite Pots. 2500 ol
Slue r.nned coiis 3% Din. x IK m long w/mte. nui. 4 & 5

‘
UV ibe Socketd for SCPT & 4BEI sie.
Frinie BBt o Ereen:

2for .25
et 2 'nl .50

hite..
Intercom Tel. Handeets (Reeond. xInt.} per pr. Incl. 50 f1. Wira s

L. R. ELECTRONICS

3529 E. Colondo Street . Pasadena, Calllornla
Ryan 1-3009 or Sycamore 6-5521

California Add Salas Tuz
isceunts of Semples

\nmmum Order 23.0
Mfgs. Write us Jfor Quanldy
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Stereo Broadcasting
(Continued from page 65)

from 59 to 75 ke. The second sub-
channel (if used) is at 42 ke. with a
spread of from about 36 to 50 kc. The
space from 20 to 35 kc. is left for con-
trol pulses used to operate receivers
for special services. As background
music is not high fidelity (usually 50
to 7500 cps), the use of one of these
sub-channels might prove inadequate
for the second leg of a real high-fidel-
ity stereo program. For good stereo,
the second channel ought to be as
good as the main channel. Toward
this end it might be possible to use
the entire 20 to 75 kec. band for the
second stereo channel. In the interest
of conserving frequency space, the
FM-Multiplex method of broadcasting
stereo would seem to be a good
approach.

With all the current interest
stereo some may wonder why the
FM-Multiplex method is not more
widely used for this purpose. The
main reason for the delay is largely
an economic one. When an FM sta-
tion uses multiplexing for background
music or storecasts, it is providing a
service that can be sold directly. If
the station were to use multiplexing
for stereo, who would pay the bill?
Of course, there are some ‘good
music’ stations which feel that by
building a quality audience with good
programming, both on monaural and
on stereo, their advertising revenues
will rise. There are some outstanding
examples of successful operation with
this philosophy in mind. But we will
just have to wait and see whether or
not other stations will embrace such
“delayed benefit” altruism.

Another problem is that the FCC
might not look favorably on a service
that gives its listeners only half the
program content, as would be the case
if only one of the two stereo channels
were transmitted. There are two an-
swers to this problem. Some have
pointed out that many sterec records
and tapes are made with the micro-
phones fairly close together and at a
fairly great distance from the artists.
In this case, it is argued, the two
stereo channels are quite similar and
most listeners would not find a notice-
able degradation in quality if only a
single channel were listened to. This
begs the question of stereo however,
since, if a stereo effect is to be pro-
duced, there must be differences in the
two channels.

in

"Sum and Difference"” Method

A second solution would be to use a
“sum and difference” method of broad-
casting stereo. In this method the two
original stereo channels are added to-
gether to form a sum channel that
could be broadcast over the main FM
channel. This sum signal would be
the equivalent of a full monaural sig-
nal with nothing removed from it. The
sum signal would be received normally
by the FM tuner. Then, the two orig-

RADIO & TV NEWS
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inal stereo c¢hannels are subtracted
from each other at the transmitter to
form a difference channel. This then
is sent out over the sub-channel that
is muitiplexed on the FM carrier. The
difference channel would then be
handled by the multiplex adapter con-
nected to the FM tuner. After the
sum and difference signals are re-
covered, they are combined in such a
way as to produce the two stereo
channels originally picked up by the
recording microphones. With this
method, then, those listeners without
stereo equipment could receive the en-
tire program and not just a single
stereo channel, and those with stereo
cquipment would be able to receive a
full stereo prograni.

All-in-all, there are many possibili-
ties and with stereo moving ahead at
breakneck speed, we will just have to
watch them all closely to see what
develops.

SIMPLE XMTR. CONVERSION
By DAVID T. GEISER, WI1ZEO

ANY excellent amaleur transmitter
designs use 6AG7 or 6CLG oscillators

and 6146 amplifiers. Conversion of
these transmitiers to mobile or emer-
geney operation with 12.volt supplies is
often thought diflicult because of the
filamem vohage difference, but can eas-
ily be done with the addition of only
three parts.

Muny 6-volt tubes such as the 6V6,
6146, and most of the other octul-hase
tubes have direetly interchangeable 12-
volt eguivalents. A 61406, {or example,
can be removed from its socket and a
6883 plugzed in for 12-volt filament
operation. (A 6159 is the 24-volt equiv-
alent.)

Direct replicements for the 6AG7T
and 6CL6 arve not available for 12-volt
service und their physical and opera-
tional characteristies wonld make substi-
tution of a different type of tube a mat-
ter of cirenit redesign and rewiring.
These tubes lend themselves very well to
the use of a stock value of series drop-
ping resistor for 12-volt operation. A
10-ohnt, 3-watt series resistor gives very
eatisfactory heater operation from either
a 12.6-volt a.c. or d.e. filamen! supply.
Use of a 10-watt resistor is desirable be-
cause of its cooler operation if it is to
be located near other components.

Rapid change-over from 6 to 12 volts
is most casily done by paralleling the
dropping resistor with a s.p.s.t. toggle
swilch, the switch being in the closed
position for 6-volt operation. Large
“6 V? and *“12 V” markings on the
switch positions and hases of the 6146
and 6883 minimize the possibility of
partinl change-over and consequent
damage. —[30-

Scheme for allowing B-volt transmilters
to be operated at 12-volts for mobile.
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Yo

vr Philco Distributor has available for

you a complete new line of vniversal
parts thal fit not only-all Philco receivers

but every competitive make and medel.
Eliminate your inventory problems and

stock

All

ine
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PHILCO UNIVERSAL
SERVICE PARTS

the one
. Philco.

line of completeness

Sweep Components
Coils

Capacitors
Vibrators
Condensers
Rectifiers

Philco universal parts are precision

engineered and quality tested to insure
supetior operation and longer life. Don't
setcle for inferior copies . . . insist on genu-

Philco universal parts.

Service Parts » Power-Packed BaMeries ¢
Universal Components ¢ Long-Life Tubes
e Heavy-Duty Rotors ¢ Star-Bright 20/29

Picture Tubes ¢ Long-Distante Antennas ®
Appliance Parts ¢ Laundsy Parts s Univer-
sal Parts and Accessories

For a program of completeness...
See Your Philco Distributor Today!
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Dept. RN-10

o]
Crown Recorders Surpass ALL makes—American or

TR

1F YOU PRIZE I'T...KRYI.ON 1ZE ITI

Completely seals electronic
parts with no delay

CRYSTAL-CLEAR
ACRYLIC SPRAY

Radio, TV and hi-fi equipment need®
Krylon Crystal-Clear, the protective coat-
ing with high dielectric strength and
weatherproof qualities that seal the sur-
face indefinitely.

o Prevents corona in high voltage section

o Keeps lead-in connections tight

o Prevents rusting and pitting of antenna

o Goes oninseconds—DRIES IN MINUTES

At your favorite radio-TV repair shop.

Use Krylon Spray Paints (21 colors) for
quick, easy, professional touch-up ]ObS

IF YOU PRIZE IT ..
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. KRYLON-IZE, ITI

STEREO-X
569500

—Records and Plays Stereo— IPS FLUTTER NOISE
o Plug-In 2 or 4 Track Heads  FREQUENCYRESPONSE  SPEEC & WOW  RATIO
# 2 Cathode Follower Qutputs =+ 2 DB 20-30000 CPS 15 .07% 57 DB
® All Aluminum Construction . 7 pB 20.20000 CPS 7% .09% 54 DB
i + 3 DB 2010000 CPS 3% 20% 44 DB
# Portable —Recording Quality For 4 Track Stightly Less—

For Complete Information Write To:

International Radio & Electronics Corporation

Etkhart, Indiana
Foreign—For quality performance per dollar cost.

ELECTRONICS IN VARIETY

Dynlmotnr—Elmr—Bn Volt Inpulloumut 800 Volts—
30 mu 2 fo h

r 13.00: ea. BRAND NFW

BC-652 Receiver w/tubes & Dyn fnr 12 V.D. C
nput freq. 2.6 mc. Like new .

BC 34.

co actice Oscillator, VO-3.F. Tul)e l|neup ST
:UI 151\1 Pnslénnll 6v6. Uled with 24
8 BRAND \Ew '19.95

Blower—mininture 24 V.D. ¢80 CRAL. [ New. ca..3.98

| METER SPECIALS J

rand New Boxod 5.85
B or 11. gﬂ

0.100 microamps 37 rd..

0-100 microamps 114 sq. minlature mcler
0-500 microamps 2% rd. Marion
0-4RF moter 27 rd.
O-1ma 3” rd. Marion Boxed
0-120 amps 2" rd. Aircraft tvpe

0-125 amps 27
Weston w/shunt

rd. Aircraft tvpe.

s i e 3 3k e e Fe 7 e e e e e e ke sk e e kok ok ok

X104 g 10 In quantity &
* Portable Tube ea. of 10 or more ¥

;;44;;4;;44;;44;44;4444”

Aircraft instrurients in stock—write:

RKS RADIO SUPPLY
BUFFALO 3, N.Y.

194 GEMESEE ST..
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Stereo Glossary
(Continued from page T0)

speakers. Although no signal is fed to
the central speaker, nevertheless for
some persons the visual presence of
the middle speaker helps create the
aural illusion of sound from the
center.

38. Matching: Refers to use of speak-
ers with identical or very similar fre-
quency response characteristics.
Speakers with unlike response—peaks
and valleys at different parts of the
audio spectrum-—may cause the ap-
parent source of sound to wander
between left and right. Matching simi-
larly refers to use of microphones with
like frequency characteristics.

39. Cross-Talk: Undesired reproduc-
tion on one channel of audio informa-
tion intended for the other channel
Occurs to a slight extent in in-line
heads, where magnetic coupling causes
the upper head to pick up from the
lower head some of the signal which
the latter has picked up from the low-
er track of the tape; the lower head
of course picks up the upper track
signal in similar fashion. Cross-talk
is sufficiently low in modern stereo
heads to be a negligible problem for
stereo purposes, the undesired signal
being 40 db down or more. However,
if one half of a stereo head is also used
to play back a two-track monaural
tape, cross-talk may be annoying, de-
pending upon the quality of the head.
The best heads ordinarily keep cross
talk to inaudible proportions. Cross-
talk is of greater magnitude on stereo
discs, where the undesired signal may
be only 20 db down. There is a differ-
ence of views as to whether a 20 db
cross-talk ratio is seriously deleterious
to the stereo effect; most seem to be-
lieve it is not. 30—

COUNTING COIL TURNS
By CARLTON A. CALDWELL

HEN using the chuck of a hand drill

to hold a coil form for winding an
r.f. or other coil, where you want to
count the turns, they can be counted
more ecasily by marking a line on the
chuck of the drill with a piece of white
chalk.

To count the turns that vou are wind-
ing onto the coil, count the number of
times the chalk mark comes into view
as the coil is being wound. B0~

Mark the chuck to count turns easily.

RADIO & TY NEWS
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RADIO
CROSSWORD

By JOHN J. GILL

HEF‘.E is a pleasant medley of technical terminology and
everyday language interspersed with a couple of tricky
definitions that will set you to reaching for the dictionary.

If you run into any
can be found on nage 170.

ACROSS

1, Output stages,
11. Eggs.
12. Attempt.
13. Semiconductor.
18. Fox {(Scot.) .
19. Carry (Colloq..
20. Not d.c.
22. Appellation.
25. Difficult sevs.
27. TV program rating sys-

tem.

29. A million (prefix).

31. That is (Latin, Abbr.).

32.Television transmitter
(Abbr.).

33.“Needle” (Ablr.).

34. Pachyderm’s “teeth.”

35. Greek letter used to desig-
nate “ohms.”

37.51 (Rom. numerals) .

38. Small current (Abbr)).

39. This, and no more.

40. Tree.

42. Movemer.t of electron
beam in CR tube.

45. Grid voltege (Abbr)).

46.Element with atomic
number 10 (Abbr.)

47. A medley.

49 Strongholc of liberty
(Abbr.).

51. Not black-and-white.

52. Negatively charged par-
ticle.

57. Direction (Abbr.)).

58. Sign of the Zodiac.

60. Egyptian sun god.

61. Ratio of ourput to input
voltage.

“stoppers,” the answer to the puzzle

DOWN

1. Slide-wire rheostats.

2. Oscillator voltage (Abbr.).

3.1t reads power.

4.“Do you — me?”’

5. Antenna support.

6. To careen.

7.To and ——,

8. And (Latin).

9. Regenerative receiver
(Abbr.).

10. They divide the tiuning
pulses from the video
pulses.

14. Unit of X-ray measure-

ment.

15. An atom with f2wer or
more electrons than nor-
mal.

16. Visual viewing system.

17. “Silent Sentry.”

21. Business group (Atbr.).

23. Aspect ratio (AbLr.).

24. Current opposer (Abbr)).

26. American soldier.

28. Some are made ¢f quartz
(Abbr) .

29, Wire size.

30. Don't stay!

36. A million (prefix. .

41. “Shoot for the 3"

43 Center of transformer.

44. Zero point.

48.50-50 (Rom. numeral).

50.Electrical engineer
(Abbr.)y.

51. Speaker diaphragr.

53. Lenz” ———.

54.Control grid voltage
(Abbr.).

55. To cut in on a w.re.

56. Hamn outfit.

59. Auditory organ.

64. Ham radio <Abbr.). ez_l(\g::)%l;-:)i'nical et
65. Used to align FM sets. 63. Radio-television (Abbr.).
T r) 5 6 7 8 |3 |0
T 2
B D 5 6 7
] 19 70 |2t
22 |23 24 25 26
27 28 29 | |30 3
' 32 33 34
35 (36 37 38
39 40 4| 42 |43 44
45 .6 47 |48 43
— 50 5|
52 |53 54 |55 |56 57 58 |59
60 61 62 63 64
65
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RADIO and ELECTRONICS TRAINING AT HOME

BUILD 16 RADIO

CIRCUITS with DELUXE
1959 Progressive
RADIO "EDU-KIT"®

PRACTICA
HOME

RADIO
COURSE

NOW INCLUDES
% 12 RECEIVERS
% TRANSMITTER
% SIGNAL TRACER
% SIGNAL INJECTOR
% CODE OSCILLATOR

[ % No Knowledge of Radio
Necessary
% No Addifional Parts or
Tools Needed
* Excellent Bockgreund for TV
* School Inquiries invited
* Attractively Gitt Packed

0 00 DIO E RO
DLD RO NSTRUCTION 8 3
DIC D ULTATION <
0 ry BOO AMATEU
DIO DO D i g
00 c Q
D 0 D

WHAT THE "EDU-KIT" OFFERS YOU

The 'Edu-Kit'" offers you an outstanding PRACTICAL HOME RADID COURSE at
a rock-bottom Price. Our kit is designed to train Radio & Electrorics Technizians.
making use of the most modern mcthods of home_training. ou will learn radio
theory, comstruction, servicing, basic H'-Fi and TV repairs, code, FCC amatcur
license reqaircements.

You will lcarn how to identify radio : mboll, how to rcad anc ifteroret sche-
matics, bow to mount and lavout radio parts. w to wirc and solder, éew to opcrate
electronic equipment, how to build radlos Today it is no longer ncecessary to SPend
hundreds of dellars for a radio course. You will receive & basic educatiom in radios
worth many times the small price you pay, only $22.95 comPlcte.

THE KIT FOR EVERYONE

The Progressive Radie *"Edu-Kit'' was spc:-ﬁeally presared for any rerson who
has a desire to Icarn Radio. The *"Edu-Kit'' has been uscd successfully by young
and old in all parts of the world by many Radio Schools ang Clube in this ¢Quntry
and abroac. is used for trmmng and rehabilitation of Armed Forces Personnel
and Veterans throughout the world
ressive Radic ‘*Edu- K" recuires no instructor. Al lns!uclnonl are
wvery step is carefully explained. You cannot make a msta

PROGRESSIVE TEACHING METHOD

The Progressive Radio “Edu-Kit'' is the foremost cducational radio kit in the
world, and is universally accepted as the standard in the feld of electronics training.
The “€du-Kit'"" uses the modern cducational principle of “‘Liarn by aing.’*
Therefore, yoeu will construct radie circiits, perferm jobs and conduct UXperiments
to |||us!ri.!(' the principles which you

begin by examining the various r.mw parts Incluced_in the "Edi-Kit.* vYou
then Icarn the function, theory and wiring of these parts. Then y:u build a simple
radio. With this first 'sct, you will cn.oy listening to regular broddcast stations
Iearn theory, practice testing and troubleshooting. n you bui a morec ad-
vanced radio, learn more advanced theory and techniques.” Gradually in a pro.
you_will find yoursclf constructing more

The Prc
included.

gresSive manncr, and at your own rate,

ad\nm:e'd multi-tube radio circuits, ard doing woark lik¢ a fwofess'onal Radie
Cechnic
included in the ‘Edu-Kit'' course are sixteen Receiver, Transmitter, Code Oscil-
Iatur Signal Tracer and Signal Injectar circu These are not unprofessional
brea: ard’ cxperiments, but gcnuine radio uits, cofstructed by means of

on matal cha the new method of radio

professioral wiring and solderin J
These circuits oPerase on your regular

constryction known as ‘‘Printed
AC or DC housc current,

In order to provide a thorough, weli-intcarated and rcasily-lecarned radio course,
the *“Edu-Kit** includes practical work as well as theory; troublzshoot ng in addi-
tion to construction; training for all, whether your purposc in lcarning radio be
for hobbv, busincss or job; nrogrcss:vﬂly-ar(anged material, rarging from simple
circuits to well-advanced topies in Mi-Fi _and TV, Your studies will be turther aided
by Quiz materials and our well-known FREE Consultation Serviec.

THE "EDU-KIT" IS COMPLETE

You will réceive all parts and instructions necessary to build 16 different radic
and clectronics ecircuits, cach guarantced to operate. Ouwr Kits contains tubes, tube
sockets, variable, electrolytic, mica, ceramic and papet dieledtric condcnsers, resis-
tors, tic strips, coils, hardware, Instruction Man-
uvals, hookup wire, solder. cte.

In addition, You reccive Printed Circu't materials, incliding Primted Circuit chassis,
6pecial tube sockets. hardware and instructions. u also receive a wseful sct of
tools, a professional clectric solqenng iron, and & seclf-powered Dynamnic Radio &
Electronics Tester. The ''Edu-Kit'' alse includes €ode Instruclions and the Pra-
gressive Code Oscillator, in addition to the F.C.C..type Questions and ADswers for
Rnd:o Amateur License !rammg You will also receive lessons for Strviging with

Progressive Signal Tracer and the Progressive Sional Injactor, and a High
Fsd('hly Guide and Quiz Beok. Evctything is yours to heep.

J. Strtatis, of 25 Poplar Pl.. Watertury, Conn,, writes: I have resalred several
sets for my fricnds, and made money. The “‘Edu-Kit" paid for tself. I as ready
to spend $240 for a Course, but | fouad your ad and sent for your Kit.’

UNCONDITIONAL MONEY-BACK GUARANTEE

The Progressive Radio *"Edu-Kit'* has been sold %o many thousands of indi-
viduals, schools and organizations, public and private, throughout the world. it is
rccogmxcd intcrnationally as the idcal radie ctourse.

By fopular demangd, the Progressive Radio *"Edu-Kit*™* is now available in Spar-
ish as well as English.

It is understood and agreed that should the Progressive Radio **Edu-Kit'' be re-
turncd to Progressive ‘*Edu-Kits'" Inc., for any reason whatever, the purclnsl- price
wihll be refunded in full, without Quibbjc oF Suestion, and withtut dela

The high recoanition which Progressive ‘'Edu-Kits’’ Inc., has earned Qhrouqh its
many wears of service to the public is due to its uneond.tmnar ingistence upon the
maintenance of perfect engineering, the highest instructional standardt. and 1009
adherence to its Unconditional Mohcy-Back Guarantca. As g result. we do nol
have & singlc dissatisfied customer throughout the enlire world.

itcuitry.'’

tubinj, punched metil chassis.

= —
I ORDER FROM AD—R Ec V FREE_BONUS RESISTOR AND 1
I CONDEN KITS WORTH $7.00

0O Send ‘‘Edu-Kit'' Postpaid. 1 enclose full payment of $22.95.

| O Send me FREE additional informaiion describing *‘Edu-Kit.'”* jAlto send FREE
Radia, TV & Hi-Fi No obligation.

' Name

I Address

Books worth $1.50.

|
I
O Send “Edu-Kit'’ C.0.D. 1 will pay $22.95 plus postage. I
I
|
!

lProgresswe ““EDU-KITS” Inc,''® Brociway. Deot
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Robert Bell, ossembly foremon ot AR

FAGTORY INSPEGTION
for AR SPEAIERS

A stethoscope-is used.in tha production test-
ing of every Acoustic Research speaker system,
to detect possible air leaks in the cabinet. The
speaker is driven by a twenty-cycle signal, and
if there are any leaks a characteristic rushing
soundcan be picked up at the trouble,sgot.”

This test pl gcedure‘{-‘iwnecessary‘ because the
sealed-in air of an acoustic suspension enclosure
is a basic working, element of the speaker sys-
+tem. In conventional speakers the cone works
against the springy stiffness of its mechanical
suspensions; in AR speakers this stiffness is
missing, and the cone works instead against the
springiness of the..enclosed air-cushion. Like
the new air-suspension cars the speaker [it-
erally rides on air.

The patented AR system requires a small cab-
inet, so that the enclosed”air will-be -s?ringy
enough. And since Llie aif*cushion,does not bind
or reach its elastic Vit s do “mechanical
sprifigs, the.AR-1/ ks created new industry
standards in the |pw-distortion: reproduction of
.music. The- “bookshelf” size of AR-enclosures
is associated with an absolute advance*rather
than a compromise in speaker bass performance.

AR speakers have been adopted as reference
standards, as test instruments for acoustical
laboratories, and as monitors:in recording and
broadcast studios.”Their most important appli-
cation, however, has been in the natural repro-
duction of music for the home.

The AR-1 and AR-2, twe-way speakef systems
complete with enclosutes, are $1 85 and-$96
respectiveiy in either mahogany or birch. Walnut
or cherry is slightly higher and unfinished fir is
slightly lower in price.

Literature is available on request.

ACOUSTIC RESEARCH, INC.
24 Thorndike St., Cambridge 41, Mass.
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AS REPORTED in my “Record Revue”
column, the stereo disc was, of course
the not-altogether-unexpected sensa-
tion of the National Association of
Music Merchants’ Chicago exhibit. Of
the many commercial “package” type
manufacturers who were there, but a
tiny handful exhibited any new tape
equipment, or consoles incorporating
tape playback equipment. One might
feel that advocates of tape had a per-
fect right to look upon the various
exhibits at the show with rather omi-
nous forebodings. It might appear that
the stereo disc was ready to sweep the
stereo tape into an undeserved early
grave.

However, this reporter, for one, does
not feel that any such thing is either
imminent or ultimate and bases these
conclusions on the following: For one
thing, as noted in my disc column, the
guality of sound on stereo discs is ex-
tremely wvariable and it is perfectly
honest and safe to say that, as a general
rule, it left much to be desired and

| certainly could not be expected to com-

pete with tape. I have always believed
that the “aficionados” of stereophonic
tape constitute a very quality-conscious
group and I do not see these people sud-
denly embracing the stereo discs and
abandoning something which, at pres-
ent, is certainly superior. I fully expect
that even when stereo discs get out of
their teething stage and many of the
quality problems are resolved, it will
still not measure up to what the real
stereo connoisseur demands.

My second point is this . . . almost
hidden away in the Ampex room and in
the rooms of several other tape ma-
chine manufacturers, were the first ex-
amples of the new 3.75 ips, 4-channel
stereo tapes. These were, for the most
part, experimental dubbings supplied
mainly, I think, by Amper and were,

| of course, nothing more or less than

reductions of present 2-channel 7.5 ips
stereo tape recordings.

The equipment upon which I heard
these new tapes was what one can ex-
pect to find in the less expensive stereo
systems which the stereo disc will make
common in many homes and I did not
hear these tapes on anything which
could be construed as really top-quality
hi-fi tape systems. Therefore, I might
be somewhat at a disadvantage in esti-
mating their true quality. But easily
apparent was the fact that, although
what I heard may not have been repre-
sentative of either the best quality of

www.americanradiohistorv.com

this type of tape or equipment to play
it on, it was still a notable achievement.

Looking to the future, I can see
where 3.75 ips 4-channel tape properly
recorded and with all technical re-
sources fully exploited in its reproduc-
tion, will certainly be big competition to
the stereo disc. The argument of ease
of handling put forth as a particularly
attractive aspect of the stereo disc does
not have much weight in the face of
the equally easy handling of the car-
tridge form of this new tape, which can
be likened to magazine-loading movie
cameras.

I do not pretend that I was bowled
over with what I heard from the ex-
amples displayed at the show . . . I
don’'t think there was a squeak past
5000 cycles on the high end and the
bass end, while not as drastically cur-
tailed as the treble, was nevertheless
not the equal of normal 7.5 ips tape.
Here, again, one must look to immedi-
ate improvement in this situation and
in my opinion and in the opinions of
others for whom I have a great deal of
respect, a properly recorded 4-channel
tape reproduced through reasonable
quality home tape systems will prove
a mass-selling item which rather than
overshadow or undercut the stereo disc
will merely augment the market. What
might have been a long drawn out and
comparatively slow process of intro-
duction for this new 4-channel tape,
has been considerably stimulated by
many of the tape machine manufac-
turers who understandably are beating
the drums for this new development.

RCA Victor who introduced the car-
tridge concept with the tape and who
were supposed to have a unit on the
market by NAMM show time failed to
bring this forth and caused some dis-
may. However, Motorola showed a pro-
totype unit and more or less brashly
challenged RCA to ‘“‘get on with the
job.” Now whether the cartridge type
of 4-channel sound will appear before
an ordinary reel type of this sound, is
a moot question but one rather feels
that due to the comparative complexity
of the cartridge concept, the reels will
make their appearance first.

Certainly Ampex, for one, is produc-
ing machines to play the reel type and
others seem to be following suit.
Whether it be the cartridge or reel type,
the present Achilles heel of the problem
is in duplication facilities for the 3.75
ips 4-channel tapes. These must come,
in almost all instances, from Ampex

RADIO & TV NEWS
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NEW REALISTIC 15-WATT AMPLIFIER
AND 30-WATT STEREO SYSTEM Hi-FI

COMPLETE 30-WATT STEREO
SYSTEM WORTH $280.00

$18 COMPLETE 15-WATT WIRED
$l7995 Down! AMPLIFIER AT A KIT PRICE
NEW FOR 59, the Realistic AF-15 amplifier is

$13 Monthly clearly the ""best buy'’ in the 15 watt field by far.
And here's why: QUTPUT 15 watts (30 peak) under R
TWO (2) Realistic 15-Watt Amplifiers $133.90 %, dieiions RESE QN SEC1SBIMIE Ce Lol oJIB; eg. .

PREAMP features RIAA phono and Ampex (NA.

ONE Realistic Stereo Master Contro_l . 1850 RTB) tape head cqualization, separate loudness and
ONE Garrard 121 Record Changer with tevel, separate full tone controls; CIRCUIT fea-
G-E Ste.reo Diamond Cartridge .. 6512 tures G-tube AC circui(‘ with push-p?ll EL-84s;

TWO (2) University UXC-122 Speakers 64.68 SF:EAKEfR L’Acdll_urres include a unique 47/-“/-a§
SEPARATE PARTS VALUE. . ..%283.28 selecror for handling up to 7 units or systems 4/8/1

TN i I ohms; STEREO FEATURE — the AF15 is pre-wired
Order No. RX-SS15Y10F, 58 ths,, EXPTESS 0"|V for stereo with a built-in terminal strip for the new
b e ot - o Realistic Stereo Master Control unit which couples

: The Realistic Stereo Master inciuded in the sys- ‘0 AF y . i 5
in_phove TEBALILS ,',"';,,sge';°{;9;g;;e';",:g::g{:"‘§f‘g ‘_“on';:,.l 531(15;?3 !afflllt'hD) {3;‘;‘,52‘;2,;‘;**}3}:&“*:;3 Only $5 Down, $5 Monthiy
control, plus a switch that pu : $ X
stereo cartridge in parallel for the ultimate in repro- complete cage for the AF15, so there’s nothing else Order No. 33CX005Y10F, 15 Lbs.
duction of monaural records. Exclusive at Radio Shack, 10 buy. Very compact 9% x 4% x 614", gold, marcon
designed by Radio Shack, patented by Radio Shack! and white.

TRANSISTOR PORTABLE New! FREE! 232-Puge
PRICE BREAK-THROUGH! ‘_959... Mml;!-Order Cutalog

v Stereo Hi-Fi

| % Parts, Kits

A v Ham Gear

3 ¥ Electronics
1 v Lower Prices

v
Order No. ....._..z'i:k:‘lﬁﬁtilgn-ﬁ.tt'- ----- Sammssssssmaenw

R- 7323"1, -10F
s.
MAIL
ORDERS} RADIO SHACK 0¢pt. 10F
|tS New! REALISTIC “Hi-Fiver” Radio! T0: 730 COMMONWEALTH AVENUE, BOSTON 17

COI;(IPLETEb?WlTH Br\TTERY._s]l;m n;w ﬁ;a]}isbtic '_‘Hi-l’iv[er" a!ld(ransis(ﬂr D Please send FREE 232_page 1959 catalog
p(ic ct po((ﬂ € measures a mere X X ueg 1t Out-p ays n Out-pulls -
many a set in the $40-860 price ran;:c‘ Buil(-inz PM speaker pluys c:aarphoncpiack O One AF-15 amplifier, 33CX005Y10F
(catphone $1 extea, R-7231A). full-size tuning condcenser, hi-impact molded [J Cne Stereo System, RX-3315Y10F

case with golden meral grille. Radio Shack has over 25,000 transistor-radio
customers, so you know we've got something special. Great for office, den,
car, study, and a creasured gifr.

e e Y L N T e L sty

Name . s
RADIO SHACK CORP. BT
[ ]
730 COMMONWEALTH AVENUE © BOSTON 17. MASS City oo Zone . State L
Sto res 167 WASHINGTON STREET « BOSTON 8, MASSACHUSETTS
@ 230-240 CROWN STREET * NEW HAVEN 10, CONNECTICUT
YT IIICTTYYS . .S VT P/ PIRRVERREFERSTANVENN -k ¢% 4T TN A
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Now YOU can get
TUNERS
repaired, or replaced,
in a hurry!

Send them to TARZIAN!

® Sarkes Tarzian, Inc., an-
nounces a new tuner repair serv-
ice and factory replacement pro-
gram for Tarzian-manufactured
tuners. Distributors, dealers and
servicemen will welcome this di-
rect factory service program which
is designed to take delay and con-
fusion out of the tuner repair busi-
ness.

We’re set up to offer a 48 hour
service from the date of receipt to
shipment to you.

Cost is reasonable, too. Only
$7.50 per unit (§15 for UV com-
binations) and that includes ALL
replacement parts! Both repaired
—or exchange units if available
from stock— carry a 90 day war-
ranty against defective workman-
ship and part failure.

Replacements will be offered at
these current prices* on units not
repairable:

VHF 12 position tuner... $17.50
VHF 13 or 16 position

tuner....... ceieeresss 19.50
VHF/UHF combination. 25.00
UHF only............... 15.50

*Subject to change

When inquiring about tuner service,
always refer to tuner by part number.
When inquiring about direct replace-
ments for tuners other than Sarkes
Tarzian-manufactured, please indi-
cate tube complement, shaft length,
filament voltage, series or shunt
heater. Use this address for quickest
service:

SARKES TARZIAN, Inec.

AM: Service Mgr., Tuner Division
East Hillside Drive
Bloomington, Indiana

TARZIAN Electronic Product and Services
Include TELEVISION TUNERS . . . SELE-
NIUM AND SIICON RECTIFIERS . . .
BROADCAST EQUIPMENT . . . AIR TRIM-
MERS . . . TV STATIONS WTTV and
WPTA, and RADIO STATION WTTS.

| and, of course, will bring the price down
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and like many a new thing, production
has been extremely slow. That the tape
machine manufacturers are eager to
jump into this new market, is quite ob-
vious. Whether their combined weight
will be enough to stimulate Ampex into
a speed-up on delivery of the necessary
dubbing equipment remains to be seen.

At any rate, although making but a
tiny ripple at the show, compared to
the big splash of the stereo disc, the |
new tape did not go unnoticed and I |
would look for developments in this
field much earlier than anyone antici-
pates and, in fact, in its later stages a |
virtual snow-balling of interests such
as characterize the stereo disc. |

Once again let me state unequivocal-
ly my belief that when all the fuss and
fury over the stereo disc and this new
3.75 ips tape has died down, there will
still be a large and active market for
the standard 7.5 ips 2-channel tape.
This market is likely to survive on a |
quality basis for a long time and if the
basic cost of tape were to be reduced, |
making the 7.5 ips tapes more economi-
cal, I believe that the 7.5 ips tape will
go on indefinitely or gradually undergo
a metamorphosis into true 3-channel
stereophonic tape for the ultimate in
sound reproduction.

TCHAIKOWSKY

SLEEPING BEAUTY (EXCERPTS)
London Symphony Orchestra conducted
by Pierre Monteux. Victer GCS-151.
Price $18.95.

Probably only the most devoted of
balletomanes will shell out the rather
staggering $18.95 that is asked for this
stereo tape but I can assure them that
their money will be well spent. Old
Monteux is a marvel. Like great vin-
tage wine, as he ages he seems to get
better and better. In these excerpts
from the "‘Sleeping Beauty” ballet, he
is at the top of his form and conducts
with such virility and spellbinding vigor
as to belie his years. Monteux’ ap-
proach is more likely to find favor with
true students of the ballet than with
fanciers of outright symphonic inter-
pretation of the score.

There is plenty of rousing brass and
percussion of notable impact and the
strings and woodwinds are particularly
well reproduced. Directionality was
somewhat less than we are used to in
America, but was quite satisfactory
and, if anything, this slight lack was
more than offset by the superb realiza-
tion of depth in the recording.

A long tape, it runs for nearly 44
minutes, this represents the sort of
thing that many people would like to
own but balk at the $18.95 price and it
is for these very long works that the
3.75 ips 4-channel tape should be ideal

to about one-third of this present tape.

As noted last month and as unfor-
tunately I must note once again, be-
cause of all the furore about the stereo
disc and also the fact that we are in
the summer release doldrums, there
aren't many new tapes in circulation
with most of the manufacturers pulling

in their horns and waiting to see what
the market conditions will be. - |
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RADIO ELECTRONIC

SURPLUS

BC633 FM RECEIVER
27-39 mc. Equipped with 10 push
buttons far selecting chonnels. Cont.
varioble tuning over the entire range.
Unit complete with tubes, built-in loud
speaker, squelch circuit, head phone
jocks, schematic diogram on bottom of
cose. Approx. weight 34 Ibs.

Used, good..c.e.u.w. $12.50 soch
12- or 24-volt D.C. Dynomotor
.................. eoch $3.93

BC603 FM RECEIVER
Some description as BC683 excep! thot ronge is 20-27
mc. This unit complete with fubes.
'3 M0 00000000000 000a 00000000000 each $6.953
Monuol  with schematic for BC603 & BC604
$1.00 ecch

BC684 TRANSMITTER
{Used with BC&B3 receiver.) Used, good. . $4.95 each
CRYSTALS (set of 80" for BC604 transmitter. . $5.00

BC659 FM TRANSCEIVER
29-40 me, 2 channels, erystal control. Unit complete
with tubes, built-in speaker and duol meter for testing
filament and plate circvit. Approx. dimensions 16° x

13°x 74°
Like New .. ivetienvsonasssronenss .. .each $6.93
Manval with schematic for 8C659....... each $1.00

LATE MODEL FIELD RADIO

IDEAL FOR MOBILE OR BACK-PACK
B8C-1306, Basic component of Signal
Corps SCR-694-C. Receiver-tronsmit-
ter, AM, for CW, tone, or voice. 3800
to 6500 KC., MO with crystol-calibrat-
ing eirevit or 2-channel crystal control.
FT-243 crystal holders. Power out-
puts in vehiculor use are 20 wotts CW,
7 watts tone or voice. Field-use dis-
tonce rotings ore 30 miles CW, 20
miles tone, 15 miles voice. In new ¢on-
dition, with oll tubes.

Price each §24.50

TEST SCOPE—SYNCHROSCOPE—
PULSE ANALYZER
[D-59 /APA-11, Lote production.
Modulor subossembly construe-
tion. Video ompiifier is flot to 4
mc. 38P1 presentotion, Test-scope
sowtooth 25.20,000 cy. Haos oll
normol test-scope controls, As
synchroscope ond pulse onalyzer,
accepts positive or negative puls-
es. Video deloy circuit permits leoding edge of pulse
to be seen. Colibrated-diol horizontal shift meosures
pulse durations from 0.5 to 100 microseconds. Sine-
woveegitillator calibrator measures recurrence rates
from 200 to 6000 pps occurote within 0.4%. Built-in
power supply requires 115v, 400 cy, 196 waits. Ex-
ternal 60 cy power supply moy be made to furnish plvs
350 ond —1300 vdc ond 6.3 voc. In excellent condi-
tion, with oll 19 tubes, schemotic with ports volues,
paris-location pictures, operating instructicns, 'hapry ox-
plonation, and mointenance chorts. Shipping weight 60
Ibs. Used, good. Price eoch $16.93
BC191 TRANSMITTER
Excellent £ondition, . e veeoe s us. Price ¢ach $14.95

ARC-5 ANTENNA
RELAY
Consists of 2" meter 0-10 RF
thermocoyple ond 12 VDC
reloy (transmitter-receiver).
Meter .75 omp RF with
thermocouple produces 5.4
mo D.C. full scale,
Prices.ciass «.$1.95 eo.

e —— e
30-40 MC FM RECEIVER R-435/VRC-2X

Single channel, crystal
controlled, covering police

—

and fire department freq.
Doyble conversion super-
het (455 ke ond 4.3 inc,
I.LF.'s}; both oscillator ond
crystol control, Noise
squeich, double limiter
stages, loud speoker out-
put. Contoins vibrotor sup-
ply, operates on 24 volts
D.C. Removoble cover. Approx. dimensions: 97 X 12°
X 15”, Unused, good condition.

Price.....cianaes Levnsesatrsensnasnena $19.50
BC-31 2N RECEIVER
Like new. . .veeneeecrsnccrescrcrancenns $69.00

200.1750 me. Used; good condition. . ++ve..$12.30
BC733D GLIDE PATH RECEIVER
108.3-110.3 mc. Used; good condition. ee e $7.98

NO C.0.D's. REMIT FULL AMOUNT WITH ORDER. ALL
PRICES F.O.B. PASADENA,

C & H SALES CO.

3476 E. Colorada 5t - Pasasena B, Calif.
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Test for Gassy CRT's
(Continved from page 52) |

To kill the video drive, remove two
i.f. tubes in the if. strip. (One may
leak enough signal to allow a picture.)
In series-filament sets, a jumper from
a video grid to common negative or
a.g.c. bus will kill the signal.

Actually our test is simple despite
the scemingly =2laborate precautions
required. Simply place the voltmeter
leads across the grid resistor. Read
the meter. If the grid is more than
1.5 volts positive, evidence against the
tube is impress.ve.

Always make sure that the volt-
meter shunts the grid resistor. Volt-
age generated across it @lone must be
metered. Fig. 2 shows the test as ap-
plied to the cathode-drive type of cir-
cuit. Fig. 3 shows the grid-drive varia-
tion. Direet-coupled cirecuits omit the
coupling capacitor. In these latter
types, position the brightness and con-
trast controls about the same as for
normal operation or as close to it as
possible.

A final word of caution is in order:
before proceeding with this test, note
* the value cof the picture-tube’s grid
resistor. If it is 100,000 ohms or over,
proceed with the test. If it is below
this value, temporarily add enough re-
sistance in series, either by tacking on
another resistor or a potentiometer, to
hring the total resistance at least to
the 100,000-ohm level.

This is recommended because, when
resistance in the grid circuit is too
low, the voltage developed across that
resistance will also be low. Hence, a

clear enough indication may not be

obtained. —30—
VOLT-
METER

VIDEQ
DRIVE

ION VOLTAGE
POLARITY

T0
POWER
BRIGHTNESS SUPPLY

Fig. 2. The gas test setup for a CRT
whose cathode is driven by video signal.

Fig. 3. The gas test setup for a CRT
whose grid is driven with video signal.

P / =
o0 = .NW-—DPO:PERY
- / RIGHT SUPPL
METER // BRIGHTNESS
ION_vO_TAGE
POLARITY .
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M. Dealorn

PHILCO

offers you a Complete and Universal line of

FULL FIDELITY NEEDLES

¢« DIAMOND
e SAPPHIRE
e OSMIUM

Now, cne complete line of precision-engineered
and custom-designed needles lo fit every
moke ond model phonograph and High
Fidelit receiver. Every Phico needle measures
up to the highest quality and life test stand.
ards. All Philco needles are individually
packaged for absolute protection.

HH.CO

rnonuswu n‘wlls

PHILCO FIDELITAPE

wil. bring new customers into your
store Unequalled in uniformity of
outpat. Guaranteed splice free. Extra
strength and extra length,

See Your Philco
Distributor Today !

HIL%
wrswon

www.americanradiohistorv.com

FREE! NEEDLE COUNTER DISPLAY!

Ask your Philco Distributor how
you can get this sparkling, ‘ewel
case needle dispenser free. It's a
sales-maker for you rizh: on
ycur counter at the point of sale.

COMPLETE PHILCO NEEDLE CATALOG

to-read needle catalog in the industry.
Cross references ate corplete .
trations are big . . . Makes sellmg easy.

World-Wide Distribution

Service Parts « Power-Packed Batteries o
Universal Compenents e Long-Life Tubes
® Heavy-Duty Retors ¢ Star-Bright 20/20
Picture Tubes e Long-Diz*ance Antennas ®
Appliance Parts » Laundry Parts o Univer=
sal Parts and Accessories

The most accurate, up-to-dare, easy-

Ius-
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These men are getting
practical training in...

ELECTRICITY

ELECTRONICS

e

L ==

TELEVISION

RADIO ELECTRONICS

COYNE

in Chicago — Electronic Center of the World.
Prepare for a better job and a successful future in
TOP OPPORTUNITY FIELD. Train on real full size
equipment at COYNE where thousands of success-
ful men have trained for 60 years—Iargest, oldest,
best equipped school of its kind. Professional and
experienced instructors show you how, then do
practical jobs yourself on more than a quarter of a
million dollars worth of equipment. No previous
experience or advanced education needed. Employ-
ment Service to Graduates.
Start Now — Pay Later — Liberal Finance and Pay-
ment Plans. Pay most of tuition after graduation.
Part-time employmerit help for students. Choose
from nine yearly Starting Dates.
Mail Coupon For Free Book—""Guide to Careers.”’
Whether you prefer ELECTRICITY-ELECTRONICS, TELE-
VISION-RADIO ELECTRONICS OF COMBINED ELECTRONIZS
TRAINING, this book describes all training offered
and gives all the facts to Vets and Non- Vets.
information cames by majil. No obligation
and NO SALESMAN WILL calLL.

B. W. Cooke, Jr., Pres. Founded 1899
COYNE ELECTRICAL SCHOOL
Chartered Not For Profit
1501 W. Congress Pkwy., Chicago 7,111., Dept.

MAIL COUPON FOR BOOK [

Coyne Electrical School, Dept. 78-6A
1501 W. Congress Pkwy.

Chicagoe 7, H.

Send FREE book, “‘Guide to Careers’" and
details of all trazining you offer.

78-6A

g/

NAME oo

City ... ... State. .. ..
(I understand no Salesman will call)

B e o e e T o e e e e i
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Train in NEW Shop-Labs of |

Service Association

of the Month

oS

TESA-RTTA OF FORT SMITH, ARKANSAS

RIGINAL thinking is an art. The

most interested and most active of
us, whether we are individuals or
service associations, may often miss
worthwhile opportunities because we
tend to take the lead from others
rather than from ourselves. Doing
the same things that others do, but
doing them better-—or at least to the
best of our abilities—is something in
which to take pride. Even more grat-
ifying is discovering a new thing to do.

TESA-RTTA (Television & Elec-
tronic Service Association—Radio &
Television Technicians Association) of
Fort Smith, Arkansas, P. O. Box 133,
Ft. Smith, Ark., like many of its con-
temporaries, is interested in improved
technical training, business manage-
ment, and standardization of service
charges. Like others, it has formu-
lated a code of ethics and is working
on a licensing bill. It is also consid-
ering insurance benefits. It publishes
its own organ, the “TESA-RTTA Bul-
letin,” edited by member LeRoy Rags-
dale, which appears during the second
week of every month. These are all
to the good, but it is in the field of
public relations that the group can
boast of doing a truly distinctive job.

Every association must face the
problem of overcoming public distrust.
It doesn’t help much to realize that
the attitude is born of the resentment
engendered by having to buy service
the public needs but wishes it could
do without on something it already
owns. Whatever the cause, the feel-
ing must be dealt with. In asking
themselves, *What can we do as asso-
ciation members to counteract this
attitude?” the men in the Fort Smith
group have come up with a new slant.
They have reworded the question to
read, “What can we do as citizens to

\ counteract this attitude?”

Acting on behalf of their group,
they have become interested in a num-

in their own
community. They have donated TV
receivers to the local youth center and
to two boys’ clubs. They also provide
free maintenance for these sets. A

ber of civic projects

local orphanage and the Joseph M.
Hill School for Cerebral Palsy have
received similar benefits. In addition,
TESA-RTTA members have become
active, as a group, in the Fort Smith
civil defense program, having equipped
about 30 vehicles so that they can be
converted to emergency ambulance
service in minutes. Also, acting as
members of their association, they
have donated blood to the Red Cross.
Not content with these activities, they
manage to assist the Salvation Army
and the Marine Reserve in the annual
“Toys for Tots” campaign. s

One result of these interests has
been favorable publicity for the asso-
ciation in the local newspaper. More
important, this notice merely reflects
the attitude of the local citizenry.
How is it possible to have any feeling
but one of trust and respect toward
these people? Also important is this
fact: practical consideration aside,
TESA-RTTA members have discov-
ered that they are getting another,
inwardly felt bonus out of their ef-
forts. In their own words, “We feel
that we get a lot of very favorable
publicity from our civic duties and, of
course, the self-satisfaction derived
from it. We feel that all TV associ-
ations should be active in civic work.”

President of this civic-minded group
is James Crouch. Other officers in-
clude Tony Holzman, vice-president;
O. W. Donald, secretary; Bill Gravely,
treasurer; and LeRoy Ragsdale, pub-
licity chairman. As its name indi-
cates, TESA-RTTA is a member of
NATESA. Elections are held every
December, meetings every month. Or-
ganized in 1953, the group boasts 25
members. —30—

Would you like us to feature your association here? Send in the coupon!

Service Editor

RADIO & TV NEWS

1 Park Avenue

New York 16, New York

Mailing Address

www.americanradiohistorv.com

Name of Association. ..... ... ... ... .....

1
|
|
|
|
|

We want to tell you more about our association. Please send us your questionnaire. :
1
|
|
i
|
|
|
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VIDEO ELECTRIC COMPANY says: DOWN WITH RISING COSTS OF ELECTRON TUBES
OVER ONE MILLION USED TUBES TO SELECT FROM at only

PER HUNDRED

SEND for
ube PUTC T onditions, J our FREE
g-pe;’:‘ I chandise WE HAVE OVER complete
o 1000 USED TV SETS TUBE &

At All Times In Our Huge Warehouse PARTS LIST

Buy ane or more of these WORKING TVs and srder

Ao in G000 TWORN NG, eanditian: blank
FREE FREE Your Choice—Console or Table Model ank,

o ” 177, .. .$46.00

Bonus Antenna RCA (Fheater Loy as 758100

) . Cord Given with 214, .. .372.00
Given with Anv Tub d ...$99.00

A TV S t ny voe Ol‘ er When ordering TVs, state whether

ny e of $7.00 or table model or console Is desired.

O d M ' Also, prefercnce on make of set. Aft

raer:. Morell TVs sent rallway cxpress F.0.B. New-

ol ark. ©On any quantity, WIRE or CALL

today!

FREE POSTAGE
in US.A. and Territories on orders over
$5.00. 25¢ handling charge on orders under
$5.00. 25% deposit required on C.O.D.'s.
Pleaée se;d approximate postage or freight Phone

] i d forei d i

h: pr?:ras:ll; and foreign orders. Subject HUmboidt 4-9848

ELECTRIC COMPANY
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now PHOTOFACT makes

“duck soup” of tough
Printed Board Servicing

CIRCUITRACE*

with

FTAADE M 8T

exclusive new SAMS feature eliminates
costly hunting for test points...no
more maze to trace...no need to
lip-flop board . . . makes prmted board
servicing fast and easy!

here’s how CircuiTrace works:

All test points are clearly shown
on the schematic and each is
plainly coded . ..

2N729
2ND ORIVER

The test points are similarly coded
on the printed beard photo so
you instantly know where to op-
ply the test!

i i e S Mmoo arm

FREE:
7 Send for
PHOTQFACT Folder
showing the
CircuiTrace system

Now, mare than ever, you need PHOTOFACT!
It’s the best way to keep up with servicing
trends, t0 maintain your leadership, to build
your earning power. Be a regular monthly
subscriber 1o PHOTOFACT. Sign up with your
Distributor.

subscribe to PHOTOFACT today!

- HOWARD W.SAMS & €O., INC.
2203 E. 46th St., Indianapelis 6, Ind.

[ send FREE Eolder showing CircviTrace
D { om interested in subscribing to PHOTOFACT
: My Distributor is

Name -

Address

City Zone. Stale
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Mobile System
(Continued from page 56)

form can be de-magnetized if it is sus-
pended by a string into the field of a
medium power final amplifier coil for
a few moments and then withdrawn
while the power is still on. It should be
pointed out that many soldering guns
put out a strong enough field to mag-
netize one of these cores, so they
should be approached with caution.

When alignment and tracking ad-
justments have been completed. the
final amplifier plate circuit can be
tuned up. This is a low-“Q” circuit
because of the antenna radiation and
will not show much of a dip in the plate
current as the circuit is tuned through
resonance. On the 10-meter band, res-
onance should occur with about 10 ggfd.
of tuning capacitance if the coil has
been properly made. In general, the
more capacitance required to resonate
the “L” network, the heavier will be
the loading.

The adjustment of the loading of an
“L” network is somewhat tricky, but
the circuit gives excellent bandwidth
in this application and is well worth
the extra effort.

The characteristic impedance of the
quarter-wavelength transformer feed-
ing the antenna is a major factor in
controlling the final amplifier loading.
A tube requiring a relatively low im-
pedance plate load, such as the two
sections of the type 829 in parallel,
calls for two 50-ohm transformer sec-
tions in parallel, while the single 1625
tube used by the author needs three.
Intermediate values can be obtained
by combinations of 50- and 75-ohm
cable. If the 90-ohm cables, such as
RG-71/U, are considered, it must be re-
membered that they do not use a solid
dielectric filler and therefore do not
have the same velocity of propagation
as the lower impedance cables. This
means that while an electrical quarter-
wavelength in 50- or 75-ohm cable will
be approximately 5’ 4”, a quarter-wave-
length in the 90-ohm cables will be
about 6" 9”, so be sure of your cables.

After the final amplifier has been
tuned, the parallel trimmer capacitor,
Che can be adjusted to minimize second
harmonic transmission which will
come in on Channel 2 of the family TV.
Then a re-touch of the final tuning
capacitor and the tune-up is completed.

Design Variations

Practically nobody ever wants to
build anything as a “Chinese copy"
complete to the last screw, so this sec-
tion is included to give the experimen-
tally minded individual something to
work on.

Consideration of the frequencies
used in the receiver’s frequency con-
versions will show that the system can
easily be changed to 20-meter opera-
tion by re-designing the r.f. and first
mixer grid circuits in the converter
and re-setting the frequency limits of
the tuned local oscillator. Modifica~

www americanradiohistorv. com

TEST EQUIPMENT

Frequency Meter BC 221 or LM t 00yl.)e—llluv neW.......... $75.0
Freq. Meter TS 173/UR—S175.00, 115V SupDIm cae... 10.0
L & N Wheatstone BridRe. Excellent CQndmon R ..115.
Freq. Meter—TS-127/U 375725 MC—new . .. 45,
Scope, 5 inch, Dumont 304-H—like new . ..175.
3-inch Dumont Zzl—bmlienl condition. . 75
Ballantine No. 300 V.T.V.M.—new. . . 95,
Scope, RCA WO-88A. 5 mch—llko new oo . 95,
Scone. Eico 425, 5-inth—Excellant co: . 40.
Hickok 610A TV-FM Signal Gen.—good condition.. . ... 115.
RCA mdor Chanalyst—an gfi- around tester . 50.
Sola C.F. Exam-eter, Gond. tester . 45,
Tube Checker, Hickok 550)( Dyn Mull Cond.. . 25.
Signal Generaltor -208, 1 2v...... . 85,
RECEIVERS
These Receivers are all in ik
| National88........... 5.0 Hallicuﬂeu $-%. s150.
Hallicsatters SX-28. ... 95.00 | Hatticsaiters SX-27. 95.
RBS or RBM MC.. 60.00 | HRO Senior. 110.
B.C. 342, _.... T70.00 | Wilcox F-3.. 20.
WWV Receiver, Berkley 5590—Excellent Gond. 12§,
Super Pro with LIOV supply. ..... ... 110.
AR 8511 Nevy Receiver to 23 MC. 50.
Teletype Rec. L1 tubes, P. Sup. less tuning unit. . 20.
RCA AVR-20-A180mtr................ .. 22,

TRANSMITTERS

Johnson Ranger .. 5175 00 | ATD-2-15.8 MC. Ph.CWS50.00
Eidico SSB ) LS 5.00 | B.C.19Lor375withT.U.S. 45.
Lettine s 00 | GF-I1 3 coil sets. . 12,
Sonar SRT 120 with SCR-522T & R New... 40.

power supply...... 150.00 ] B-19—Mark 1. 20.
ARC-5, C d, Xmitters & Write for plu:es

TRANSFORMERS & CHOKES

Sola Constant Voltage 115V—1KVA—$75.00 JKVA .$150.0
2 V.2 Amp. and 2 Amp. Rectifier Combmnllon 5.9
Collms Modulation 20-watt or more 1:1 1.9
3750-0-3750 V. 250 MA $19.00 | 10 HY—250 MA. . ... 2.7
550-0-550—220 MA Dlus 5.95 | 8 6Y=200 MA.... 2.5
0 .95 | 8 BY-I50 MA.. .. 2.0
P, 1.95 HY—I100 MA. . 2.0
2.75 | 15 HY—I100 MA... 2.0
2.95 | Dual 9 HY—100 MA,
1.95 10 HY—=75 MA. 2.50
PANEL METER SPECIAL
10, 15, 25, 200 or 500 30 Amp. AC.2°...... .54.5
MA. 2 0r 3 inch. . ..52.95 50 Amp. D.C. 2°. .. 5.9
lMA.S.scaloZ‘. 3.95 | 20 ua short scatle 3.0 6.5
109 va, Sp. scale 2 3.95 | 200 va, 2-inch. .. 4.8
Blower 115 V. nc 100 CFM New......... v B9
Blower LISV, AC Dual, 50CFM New........ . 1.9
Rotary Indyctor, 1 KW—514. llll soo Walt. 4.9
Prices on the above ftems are based on fair values: some items are

new~—some used.

WE BUY—TRADE—SELL
WANTED—Commetcisl, Receiver, Xmitters, Tast Equip.
REPAIR SERV{CE—We repair and catibrate the above.
Enciose sufficiant postage. Excess returned, 25% with €.0.D, orders.
Wiite for bargain bulletin.

Algeradio Electronics Co.

236 No. Franklin St, Ph. IV 8-0808 Hempstead, N.Y.
e
=
AN/APR-4 UHF-YHF RECEIVER

This is o precision receiver covering 38.1000
mc. The set utilizes 5 tuning units with direct
reading dials in megacycles. The receiver has
¢ wide ond norrow band-width 30 mc I.F.
strip which may be selected at will. An output
meter is provided to measure signel strength.
Outputs are provided for a pulse analyzer and
pan odaptor. 110V AC, 60-2600 cycle. With 3
tuning units, OxCOllONt . ... rranees $159.50
HI-FI HEADSET—Uses annuiar grouvod plastic
fibre comes with voice cails as in speakers,
and brond new Rubber Ear pads fo obtain
spacing for corract acoustical load. GIVES
FINEST MUSIC REPRODUCTIONS! Imp.: 300
Ohms per unit or 600 ahms when wire series.
Brand New .......ccoveeesisssnnecnanns $9.95
H$33—600 ohm. new $7.95
H523—2000 ohm,.......... new $4.95
CD307—Ext. Cord for above........ new 97¢

ARB/RCA SIX TUBE all purpose super hes RE-
CEIVER covering 195 KC to 9000 KC lndudl
weather lighthouse, aircraft radio range b Jg
cast, marine and amatevr 160 meter, 80 menr,
75 meter and 40 meter, with tubes, s 95
%; volt dyno., and schematic.

Acce.s.s;;i'e.s‘ for remote. fumng,$500 per set.
See June 1958 "CQ” for conversion

BC-659 FM Receiver-transmitter, xtal controlled,
two channels, freq. range 27-38.9, $ mc. 13

tubes, builtsin  speaker, dual meter s 95
fEn;(rcteshng filament and plote circuits.

BC603. Ten Channel Push-Button on continuous
tuning FM Receiver 20 ta 27 Mc, complete with
tubes, sp-uker, squelch circuit.

Erund

BC669. Six Chunnel Crystal Controlled, 50
Wott Radic Telephone, 1600 to 4500 KC. deal
for boats or land station, less power supply.
0] cooononoo00n00080000000000000000 $59.50

DYNAMOTORS
12 Volt inp.—385V—500 MA out. New....$5.95
12 Voit inp.—220V—100 MA out. New....54.95

WRITE FOR LATEST FLYER

R W ELECTRONICS

24305. Michigan Ave., Dept. N, Chicago 16, 1.
Phone CAlumet 5-1281
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tions to the transmitter section would |
require re-tuning the plate circuits of |
the mixer, buffer, and final amplifier

: DESIGNED FOR THE NEW
to the 20-meter 2and.
If (clusive rati the 20-
fotns S lis cansiflerad) $igs vedueed BUSINESS RADIO SERVICE

turing range allows simplification of

the design. Gang tuning of the r.f. and
mixer grid circuits in the converter, for

example, would no longer be neces- -~ gl q-

sary. These circuits could be peaked Al ot COMCOIS
near the center of the band and then - § LD o il

left. A single-section tuning capacitor 4 5 . A

would therefore suffice and it would e e ALL NEW
become convenient to construct the ; : ; s € :

converter and the transmitter as a

single unit to be mounted in the trunk A e i 4]
of the car. At the driver’s position, all = A }
that would be required would be the f 7 i

remote tuning unit of the local oscilla-
tor, consisting of the toroid coil, the
tuning capacitor, and appropriate
trimming and padding capacitors. Also
required would be an ‘“off-on” switch
for the system and a jack for the mi-
crophone.

Because of the two-band possibilities,
a bandswitching system should be pos-
sible, where the lower frequency hand Madel 580 combination con-
is reached by throwing additional ca- ";.'é transistor power supply
pacitance across the tuned circuits. il
Switching in this way should not atfect
the tracking ability of the system and

I rinena
SSynanane

oifers a most interesting field for fur- The new 560" is compact, light weight, has high perform-
ther development. ance, and features an orizinal concept ir. Mobile equipment
Results packaging by combining the control head, speaker, and

) transistorized powsr supply i 5 il
The frequency stability of the toroid g Bely’ ¥ onelismel] ecsﬂy gt

coil oscillator is good enough to permit case assemkly.
reception of 1C-meter SSB signals while FEATURES
riding over rough roads. The necessary

h.f.0. was provided by a 190 to 550 kc. % HIGH PERFORMAMCE ... meets “'split % EFFICIENT . . . Transistor power sup-

. . hannel” technical requirements, all FZC ply gives high efficiency. Total standby
ARC-5 receiver which replaced the car ¢ . ‘ .
. - o and FCDA requiremznis. drein 5.25 am>.
radio receiver. The usual skip contacts # FULL POWER OUTPUT . . . 35 Watts % INTERCHANGEABLE CHASSIS . . .

are made whenever QRM and propaga- in 25-50 Mcs. 25 Wetts in 144-174 Mas.

: v X Mobile transmitier-receiver chassis in-
tion conditions permit. A contact was

% BUILT-IN RELIABILITY...Preproduction stantly interchangeable with kass sta-

made with Ifc'!]don on a Sunday a_fter' Models field tested in 5 states and 3 tions in simplex systems.
noon ‘but this is, of course, exceptional foreign countries bafore siarting :ro-
tor any mobile rig. Operating this rig cuction. .
has left the writer with the feeling that x SMALL AND LIGHT WEIGHT...Chassis R
if you can h2ar them, you can work iv case 13”x9%,"x2V4". Controlpcwer
them. Lupply-Speaker case 5”x5"x33;". Csm.

In conclusion, the effort involved in plete Mobile installations 24 Ibs.
designing and building this mobile sys- * EASY TO INSTA.L . . . “Two-uait”
tem has prcven worthwhile. Mobile cackage so small most installations
operation becomes a real pleasure when are under dash.
the transmitter is always on frequency, k LOW COST... Complete
ready to answer a “CQ", or to break in mobile package
on an established contact, for a round- $398 t.ob. factory
table discussion. —30—

HANDY MIKE COVER “580"" scries transmtter-

By MORRIS DORSEY receiver chassis.
WNERS of ham gear, tape recorders,
and p.a. systems can protect their
mlcropllones and thereby lengthen the |
“working life” of each mike if they will
seal out as much dampness and mois-
mre as possible.
One way of doin,': this is to use a - 4
piece of “Saran” wrap 1o cover the oo
mikes when they are not in acinal use. \
Since “Saran” eompletely seals what-
ever it is wrapped aronnd, it makes a
zood moistare-proof cover for such
delicate gear.
The wrap is easy to remove, conforms

ATTENTION DEALERS!
x Write for available sevritories.

DESIGNERS AND MAMUFACTUFERS - 2} RAZ10 COMMUNICATIONS EQLEPMENT

1o the size and shape required, and is

re-usable. This is an easy and inexpen- r " “ “ U \ | “ \ fl\ [ " \ [‘ ) .
sive way of prolonging the life of any \\ a “ I " \ \ I " l .
mike. Try it and see! -0 FEYsDID DR CORAL GABIES. MIAMI 3< 1ORIDA
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Goodbye to trial-and-error
methods. Every circuit cale
culation you need can new
be done accurately with

THE ALGEBRA
OF ELECTRONICS

Y OU'LL BE AMAZED
at how easy it is to
figure resistances. load
inductances, impedances,
etc. for ANY part of ANY
electronic circuit. With
this new book, THE AL-
GEBRA OF ELECTRON-
ICS. you will quickly gain the tools. techniques
and shortcuts needed.

Three Great Books in One!

First, it's a textbook. All practical mathe-
matical techniques explained clearly step-by-
step: easy to follow by those with no more
math training than high-school algebra and
simple differential calculus.

Second, it's a hand-
book. Graphs and tables
answer common electron-
ic Problems for those not
wishing to work out com-

127

plex derivations them- TOPICS
selves. 40 Pages
Third, it's a review. 252 Mustrations
Every equation is dis- Nenlinear
cussed, along with its Healstance

practical on-the-job ap-
plications. 100 problems
are shown with methods
and answers provided.
THE ALGEBRA OF
ELECTRONICS was writ-
ten by Chester H. Page.
Consultant to the Direc-

Network TOpology
Mesh Currents
Kirchoff's Law
Voltage Variables
‘Triangularization

Simultancous
Equatlons

Kramer's Rule
‘Thevenin's

tor of the National Bureau -

of Standards. Dr. Page iicatatone
discusses basic laws and Conjugaey
fundamental principles. Black.Box
practical methods of Varlables
solving simultaneous Image Impedances
equations. He develops Attenuators
elementary Fourier wave- Capacitance

form analysis. shows ef-
fects of frequency selec-

Dielectrics
Sinusoidal
Voltage

tivity, modulation. and
o 4 Energy Storage
analyzes tubes, transis- Serles. Tuned
tors and power supplies. Circults
Serles Resonance
Try " FREE Complex Phasora
for 10 Days Mulm‘glu (amce
. nductanct
Whether you're a re- T

pairman, technician, or
engineer. you'll find THE
ALGEBRA OF ELEC-

Critleal Coupling
F.M Discriminator

TRONICS both profitable e ening
and interesting. Send Hyperbolic
coupon_for a FREE 10- mnctions
DAY EXAMINATION. No Diodes
obligation — unless you Amplifers

want to keep the book.
Mail coupon today to

D. Van Nostrand Co., Inec.
Dept. 3710, Princeton, N. J,

Established 1848

PRINCETON, N.

ELECTRONICS, If 1

I will pay S$2.75 down.

Address

Cityeinuwev.., .

e e - ——— = - -

Transistors

‘Thermai Nolse

Demodulation
—many more

. Zone

D. VAN NOSTRAND CO., Dept. 3710

J.
{In Canada: 25 Hollinger Rd.. Toronto 16)

Send—for free examination—THE ALGEBRA OF
don‘t fcel it can make elec-
tronic calculations clearcr. casier, and faster. 1 may
return it within 10 dayvs: owe nothing, Otherwise,
rlus -msll delivery cost,
and $3 ver month for 2 months

5o State, . ..
[J SAVE! Enclosc 88.75 WITH coupon and we will
Pay ALL shipping cnsts.
Same ten-day money-back privilege.

"SCOTCHMAN" DATA

Winegard Company, 3000 Scotten
Road, Burlington, Iowa is currently
offering two illustrated catalogue
sheets which describe the outstanding
features of its “Scotchman” TV an-
tenna and supply complete details on
the firm’s stamp premium offer for
technicians.

The “Scotchman’ all-channel an-
tenna series consists of four basic
models and four attachment kits that
can be combined to produce more than
30 antenna combinations. The Kkits
allow the service technician to in-
crease the gain and/or front-to-back
ratio of each antenna to meet any
reception requirements.

The stamps for dealers are enclosed
in each antenna carton. They are re-
deemable for nationally advertised
tool sets or more antennas.

Copies of these illustrated catalogue
sheets with full information on the
premium offer and the antennas cov-
ered by the offer are available without
charge upon written request to the
manufacturer.

"QUIKIE" ANTENNA KITS

Technical Appliance Corporation of
Sherburne, N. Y. has recently intro-
duced the first of a series of “Quikie”
antenna kits which have been designed
and field tested to insure high per-
formance and durability.

The new Kkits comprise a complete
package with the antenna factory-
assembled to the mast. The set termi-

nations are made by means of a
unique clip which requires no tools to
attach.

The antenna has a gold anodized
finish which is nickel-sealed to the
metal for permanence. The Kkit is
packaged in an eye-catching display
box which serves as a “point-of-sale”
carton and promotion piece.

"DURA-GOLD CORVETTE"

Clear Beam Antenna Corporation of
Canoga Park, California has released
its Model CV90 deep fringe antenna
as the “Dura-Gold Corvette.”

Designed to provide sharp all-
channel fringe reception at moderate
cost, the antenna incorporates several
unique engineering principles includ-

www americanradiohistorv. com

TRANSISTOR-RADIO

TESTER

Model 810
3 TeEsTERsS IN 1

* Tuned Receiver
* AM Generator
* Transistor Tester

Specifically designed with all
necessary features for complete
troubleshooting of transistor radios.
Almost all portables made today are
transistorized. With the 810 you can
profit immediately from service in this
large, new field. The instruction book
included contains an easy-to-learn
course in fransistor radio servicing.
Now, any serviceman can quickly
troubleshoot and profitably repair
transistor radios.

TUNED RECEIVER—200 to 500 KC for trouble-
shooting IF, 550 to 1600 KC for troubleshooting

RF. A cathode follower input probe minimizes
loading. Loudspeaker indicator for signal tracing.

AM SIGNAL GENERATOR—200 to 575 KC for
IF alignment. 550 to 1600 KC for RF alignment.
400 cycle audio output for signal injection.

TRANSISTOR TESTER—Test circuit for checking

fransistors—leakage and gain.
109

Now is the time to...
TRADE UP TO A HICKOK

Ask for a demonstration of the new 810
from your Authorized Hickok Distributor.

THE HICKOK ELECTRICAL INSTRUMENT €O,

10514 Dupont Ave. ® Cleveland 8, Ohie

The 810 will pay for itself
in a short time . . . and give
you many years of accurate,
dependable service.
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ard reflective
pickup. Mezchanically, the unit is
boom-b-acel for added rigidity and
features six 47 seamless =lements. All
2lements measuring over 30”7 are re-
inforced by 15" aluminun: dowels. Ir-
sulators are made of low-loss weather-
proof ‘“‘Xralastic B.”

and decreased

ghost

ANTENNA FLIERS

Chanrel Master Corp. of Ellznville,
N, Y. has published five pieces of lit-
erztare for TV antenna installers. They
are ava.lab e free upon request.

A 4-page, 2-20:91 {older describes the
approech ir rctator circuit desiga util-
ized by the “Tenn-A-Liner.” Two c¢f
the tliers dcscribe the “Sky-Blazer” an-
terna and the ‘Color Prince.” A third
brechure tells how the uv.h.f. “Para-
Scope’ utilzes the parabclic prineiple.

In additien there is a piece entitled,
“"Wanted Fer Murder: 'Salty’ Weters,”
dealing withh TV antenna installation
sroblems created by salt air, sa_t wa-
ter, and rein, particularly in coastal
areas. 30—

October, 1958

NUGLEAR
R

RADIO AND TV TUBES—INDIVIDUALLY BOXED
MOST IN ORIGINAL STANDARD MANUFACTURERS CARTONS
ALL FULLY GUARANTEED FOR ONE YEAR

1ASGT ..... $ .79 GAKS

1A7GT ..... .82 GAKSG

1B3GT .73 6ALS

1IBS .wipen on .30 eAMS

1C6 . guglyues .25 6ANS

1C7G 30

iD6 . .28

1D7G .30

1HSGT .72

1Ld ... wd o .45

1LCS .49

1LCs .46

1LH4 .60

1LNS -46

1N5GT .48 .
iRS .63 3
154 77 E
155 s lemi .60 4
1T . ... . ... .60 .
1Ud demmaanm .60 .
AUS paiikgesd .55 .
V2 sausssa .55 GBKS ...... .62
1X2B .66 6BQ6GA/6CUE .30
2AF4 ... ... 1.02 gBQ6GT .90
3AF4A .. ... 1.02 6BQ7A ..... .89
A5 sagems .49

JAUE vsiwis .58

3BNG6 . ..... .75

3BUs ... ... .71

3CB6 arscun .58

3CS6 ... .... .58

3DT6 ...... .54

3V4A casmenm .59

4aBC8 ... ... 1.03

4BNG6 ... ... .75

4BQ7A . .... 1.01

4BC5 . .. .. . .58

daBUS . ..... .71

4aBZT ... ... 1.03

4CB6 . ..... .56

5AMS . ..... .79

SANS ...... .90

5AQ5 ..... .54

SCG8 ...... .81

50'6) oo wmwana 71

SU4GB . .... .55

S5UB . .cacne .84

BV . asnua .90

SY3GT ..... .39

5Y4GT ..... .64

G6A7 . wewes 1.01

6A8 . . .... .88

6AB4 .. ... 57

6AF4A ... .. .95

6AGS _..... 65

125F7 ... .. .%1.06

12867 ...... .87

125HT ovias .94

DY i b .78

12SK7GT ... .49

12SN7GT . .67

128Q7 ..... .67

12V6GT .... .58

12W6GT . ... .75

2X4 ...... .45

14A7/12B7 .81

14AF7 .. ... .68

14B6 . .. .78

14Q7 .. .... .86

17AX4GT .. 72

18AU4GTA .. .92

B . sadiia .25

25AX4GT ... .75

25BKs ..... .75

25BQ6GA/

) 25CUs ... .99

12AD6 . . . ‘59 25CD6GB 1.59
12AF6 . ... .58
12AL5 . ... .52
312AQ5 . ... .61
12AT6 . ... .48
12AT7 . .... .74
12AU6 . ... .58
12AUTA ... .61
12AVE . ... .46
12AX4aGTA .. .72
12AX7 . .68
12B4A . .. .. .72
12BA6 ..... .55
12BA7 ..... .85
12BD6 .. ... .56
12BEe .57
12BF6 .49
12BH7A 77
12BK5A .91
12BL6 . .. .58
12BQ6&GTE 1.19
12BY7A .... .69
12C5/12CUS . .56
12CN5 . .... .49
12CX6 . .... .56
12DK7 ... .. .81
12DQ6A 1.11
12EM6 . .... .75
12F8 .livaai .75
12K8GT . ... .69
12K7GT .... .85
12L6GT .. .67
12Q7GT .79
125A7 ... .. .81
125CT s mungs .84

125F8 . . .... .74 117Z6GT 1.10

EXTRA—SPECIAL (09, DISCOUNT ON 100 TUBES OF ONE TYPE

F.0.B. New York City—25% Deposit required with mail orders—or send full remittance
to save C 0.D. charges—Minimum order $10.00.

Rated Firms—Net 19 Days.

All types subject to prior sale and price changes.

NUCLEAR-ELECTRONICS CORPORATION

DEPT.TB—383 CONCORD AVE.

BARGAIN

- HUNTING 2 TV

SERVICEMEN!

Write for SENSATIONAL CATALOG
HENSHAW RADIO SUPPLY

= 3619 TROOST KANSAS CITY, MO.

a: LOOK
W NO FURTHER . . . IF YOU'RE
oy - UNHAPPY WITH “HI” HI-FI
O e PRICES. WRITE FOR OUR

 f! UNUSUAL AUDIO CATALOG.

- KEY ELECTRONICS CO.

[g 120-C Liberty St., N.Y_ 6,

). Phone EY 4-6071

NEW YORK 54, N. Y.

CONYERT TO COLOR TV

COLORDAPTOR—A simple 10-tube circuit and
rotating eclor wheel converts any-size black-and-
white TV, direct view or projection. ta receive com-
patible eolor TV. COLORDAPYOR is simply
attached to TV set, iJoes net affect normal oPeration
aml can be huill from Dparts cxperim2nters have
on hand.

Complete speeliicatlons including theory of opera«

tion, comp.ete simplifled consiruction
plans.  sech2matie amd  samvle color
TUETS 2 e s e -

Lssential rarts kit containlng all special parts—
coils. delay Line. erystal. color filters

e " §19.95 oreer=$20.95
All other COLORDAPTOR parts, kits,

motors, etc, available. Write far infor-
mation and prices.

COLORDAPTOR, 1798 Santa Cruz, Menlq Park, Calil.

wwWwW americanradiohi&tary com
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“o N E no LI-Anbuys

As much as $I5 worth — Everything Brand New
and sold to you with a money back guarantee.

DEDUCT 10% ON ANY ORDER

OF 510 OR OVER
Plus a FREE SURPRISE PACKAGE

[1515 - *"JACKPOT'' TELEVISION PARTS....S1
] 40 = ASST. PRECISION RESISTORS nest sizes $1
[} 3—ELECTROLYTIC CONDENSERS 16/16-450v S1
]1=5" PM SPEAXER alnfco =5 magnet . .31

[J 20 - TUBULAR CONDENSERS .05-G00v.
520 - TUBULAR CONDENSERS .25-600v

[ 20 - TUBULAR CONDENSERS .001-1000v ...$]
100 = ASSORTED FUSES popular sizes.ssva... 81
100 — ASST. V2 WATT RESISTORS some 5¢¢ $1
70 — ASSORTED 1 WATT RESISTORS...... .Sl

35 — ASSORTED 2 WATT RESISTORS.......
50 - ASSYT, TUBULAR CONDENSERS....
10 - 6" ELECTRIC LINE CORDS with plugs .

5 =TV CHEATER CORDS with voth plugs . ....$
4 - 50° SPOOLS HOOK-UP WIRE 4 colors .. .$]
50 — STRIPS ASST. SPAGHETTI best sizes,..$]
100 = ASST. RUBBER GROMMETS best siacs. . $1
100° — TWIN LEAD-IN WIRE 3002 heavy duwy .$1
50' = FLAT 4-CONDUCT. WIRE many purposes.$1
25" « INSULATED SHIELDED WIRE....... ..81
1 = $7 INDOOR TV ANTENNA hi-gain 3 section $1
20 - ASST. TV KNOBS, ESCUTCHEONS, Etc.51
3 ~ ASST. TOGGLE SWITCHES spst, dpat, etc. $1
& — ASST, SLIDE SWITCHES snst. dpat. cte. ...51
4 ~ BAKELITE KNIFE SWITCHES dpat .
15 = ASST. ROTARY SWITCHES s15 worth. ..
100’ = FINEST NYLON DIAL CORD uvest size. .$1
200 - SELF TAPPING SCREWS =s8x1s~....$]
3 . RADIO KNOBS screw and pushron . .S$1
100 - KNOB SPRINGS stundurd size 3p” = 127 ,$)
100 - ASSORTED KNOB SET-SCREWS......§1
(] 25 ~ ASSORTED CLOCK RADIO KNOBS. . ... $1
400 ~ ASST. H'DWARE screws, nuts. tivets, ste. 51
50 - ASST. SOCKETS octal. noval and minlature $1

OoCOoOOCCO0CCO0U0O0000

20 -~ ASSORTED TUBE SHIELDS vest sizes ... .$)
50 - ASST, MICA CONDENSERS some in 5¢ .51
(] 50 - ASST. CERAMIC CONDENSERS.......$]

[]10 -~ ASST. YOLUME CONTROLS 1Iess awiten | Sl
5 ~ ASST. VOLUME CONTROLS with switen. . .
100 -~ VOLUME CONTROL HEX NUTS. i
] 20 -~ ASST, PILOT LIGHTS popular L)m.vs Goos o
10 - PILOT LIGHT SKTS. uavonet type, wired, . §1
50 - ASST. TERMINAL STRIPS 1.2, 3. 4 iux.$)
10 - ASST. RADIO ELECTRO, CONDENSERS . S1
5 ~ ASST. TY ELECTROLYTIC CONDENSERS.$1
25 - ASST, MICA TRIMMER CONDENSERS. .S1

] 50 - TUBULAR CONDENSERS .001.600v .....S1
] 50 - TUBULAR CONDENSERS .01-400v......S1
]2 = ELECTROLYTIC COND. 40/40-450v .....$1

2 - ELECTROLYTIC COND. 40/10/10-450v...%1
30 = FP CONDENSER MOUNTING WAFERS. .51
3 — ELECTROLYTIC COND. 80.450v........51
3 = ELECTROLYTIC COND. s50/30-150v,....31
10 - HY TUBULAR CONDENSERS .006-1600v.81
10 - HY TUBULAR CONDENSERS .001.6000¢.51
10 - HY TUBULAR CONDENSERS .005-6000v.$1
35 - MICA COND. 20-100 mmf & 15-270mmf. « o+ + + $1
35 = MICA COND, 20-47¢ mmf & 15-680 mmf, . .. - . $]
35 - MICA COND. 20-820 mmf & 15-1000 mm{. ... .$1
35 - CERAMIC COND. 20-5 mmf & 15-1 mmf. .. .$1
35 - CERAMIC 20-25 memf & 15-47 mmf .. . $1
35 - CERAMIC 20-56 mmf & 15-82 mml. . . $1
35 - CERAMIC COND, 20-100 mmf & 15:150 mmf. . S1
35 -~ CERAMIC COND, 20-270 mmf & 15-470 mmf. . $1
35 - CERAMIC COND, 20-100¢ mmf & 15-1500 mm{. $1
35 = CERAMIC COND. 70.2000 mmf & 15.5000 mmf. $1
50 - 1002 Y2 WATT RESISTORS 5%.......%1
75 - 470KQ V2 WATT RESISTORS 10%..... 1
50 ~ 470K 1 WATT RESISTORS 10%......51

COND.
COND.

35 — 100K? 2 WATT RESISTORS 10%......$1
10 = ASST. WIREW'ND RES. 5. 10. 20 watt,, .$1
3 - AUDIO OUTPUT TRANS. 50L6 tvpe.:....$1

- AUDIO OUTPUT TRANS. 6x6 or 6V6 type . S1
1.F. COIL TRANSFORMERS 458 kevor...$1
1.F. COIL TRANSFORMERS 10.7 mc FM ..$1
— OVAL LOOP ANTENNAS ass't hi-gain types $1
- LOOPSTICK ANT. new ferrite adjustable . .31
2 = RADIO OSCILLATOR COILS 456 ke....S]
= Y2 MEG VOLUME CONTROLS with switen . $1
= 50K YOLUME CONTROLS 1css wuen Y .S'I
0 -~ SURE GRIP ALLIGATOR CL | .

..wauuu
t

= 52 50 SAPPHIRE NEEDLES 3000 ma\lnzs. 51
DIODE CRYSTALS 2_IN21 2-.IN23 1—ING41 S1
=~ SELENIUM RECTIFIERS 1—65ma &1—150ma $1
§ = ASST. TV COILS. syne. peaking. width. ete. $1
TV VERT. OUTPUT TRANS. 10 to 1 ratio. . . $1
TV CRT. SOCKETS with 18” leads . .u....$1
HI-VOLT. ANODE LEADS with 15”7 1cads - . $1
TV_RATIO DETECTOR TRANS. 4.5 mc...$1
SET TV KNOBS standard type Incl. decals. » « -
~ LB SPOOL ROSIN CORE SOLDER 10/60 .91
6 = SPIN TIGHT SOCKET SET 3/16" to 7/16" .51
3 — TV ALIGNMENT TOOLS 5~. 7~. 12” __...$1
HANDY WAY TO DRDER—Simply tear out adver!uemrnt
and pencil mark items wanted (X in square is suMicient);
cnclose with money order ar check. You will reccive & new
copy of this ad fer re-erders.

ON SMALL ORDERS—Include stamps for postage, excess
will be refunded. Larger orders shipped express colleet.

BROOKS RADIO =TV CORP.

84 vesey st., Dept. B, New York 7, N. Y.
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Behind Stereo Scene
(Continued from page 43) {

coded stereo systern discussed in Au-
gust, 1956 and June, 1957 issues of this
magazine. In view of developments in
other directions, 1t was felt that per-
sistence with this coded idea would
only add to the “confusion.” But many
readers evinced great enthusiasm for
it as a “do-it-yourself” system of stereo
—and they are not to be readily dis-
suaded.

We are unwilling to predict any real
future for coded stereo, but a number
of hard-core enthusiasts will undoubt-
edly continue to derive enjoyment from
playing with it. Two-channel stereo is
one thing (whether 45-45, Minter, or
one of the tapes), pseudo sterec (or
semi-stereo, where a single channel is
‘‘operated on” by suitable “eléctronies”
{o achieve an effect) is another; coded
stereo is yet another—it gives a per-
son with creative instinct some pride
in having contributed to the esthetic
effect.

What about the future for tape? Will
the new tape cartridges help tape to
steal the disec market? )

This is another question that draws
divergent answers. Tape has appealed
to its users for three main reasons: un-
interrupted playing time; quality; and
the ability to record as well as play.
“Against” it has been cost and incon-
venience in use as compared with disc.
This is why there have been two paral-
lel, rather than competitive, markets.

The tape cartridge makes playing
time about the same as disc. Quality
is anybody’s guess right now. People
responsible for developing the system
claim improvements in technique have
made the 3.75 ips speed, narrower
track tapes equal to previous material
on the 7.5 ips two-track tapes. The
obvious thing here is that if, for econ-
omy purposes, this improvement can
be made on 3.75 ips tapes, the 7.5 ips
two-track tapes could be made that
much better, which is true.

But right now this claim is rather
difficult to prove, because early mate-
rial recorded in this medium does not
have a high end equal to earlier 7.5 ips
tape and what has been audited thus
far does not have equal dynamic range
either—anywhere near.

It still has the ability to record as
well as play.

However, the cost and convenience
guestions are still compromised—they
have not yet provided the way to put
tape “on a level” with disc. The ce-
ramic cartridge makes the inexpensive
disc player possible; but tape will con-
tinue to require a high-gain preampli-
fier for each channel, cartridge pack-
aging or no cartridge packaging.

The convenience does not as yet
equal disc. True--when it is perfected
(we hope)—putting on the cartridge
will be as easy as mailing a letter. But
it is not as easy to pick out your favor-
ite passage at a moment’s notice and

wwWw americanradiohistorv com

New ELECTRONICS KITS Guide

and Directory on Sale Soon!
NOW-—for the first time—you can get a 160-
page guide that tells you all you need to know
about putting together kits for your own hi-fi
set, electronics laboratory. short-wave receiver,
electronics accessories for car and boat, photo-
electric eyes, pocket radios—and dozens of
other electronics devices!
This big, new builder’s guide and directory 10
ELECTRONICS KITS goes on sale in Oc-
tober. Reserve your ¢opy now at your news-
stand or radio parts store—only $1.00.

ZIFF-DAVIS PUBLISHING CO.
434 SO, WABASH AVE., CHICAGO 5, ILL.

2 WAY PORTABLE RADIO SE

Sends — Receives up to 10 miles as shown

or hundreds of miles wvth utside nntennat 80 and 40 meter ama-
u-ur r:dlopb‘ndn {nov

aleo Afreraft and overses broadcasta (3
o8 ¥ VERED “ 1T SELF«CON’ D PORTARLE
I!ADIO BATTERIES. NO AC PLI'G.I LDEDY T—\ke it
Yon rverywhere you ro—Keed In eons h ¥ friends.
flas 3 watt cryatal
tive Reeciver. Send reeelre o u-h \\1 only 3 lba,
6" 147%4", TED—PROVE
PLIF(ED—I’RAC‘I’I(‘ AL. Ful
matlea Riven on quick cuay (o et

SEND ONLY §3.00 (it ek me?
man $12.05 COD postage b eovivat o
vend £15.95 for postpuid dellvery. Come

ll?PS. l u{ Isr 24995
ue—Order. price Roen WP,
GUé;lA\'lEED \VAILABLL ONLY

Dept. BNT-10

WESTERN RAQ1O KEARNEY, NEBR.
e ————
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we don’t see how it ever can be done.

Taken all-in-all, we doubt whether
the advent of the cartridge will mate-
rially alter the distribution of the mar-
ket betwecn tape and disc. The rela-
tive appeal of the two is only slightly
modified. They will continue as paral-
lel, rather than competitive, markets.

The four-track tape, as used in the
tape cartridge, may well be adapted
for use in regular reel-handling ma-
chines becausc of the much greater
playing timec on a given amount of
tape, if the improvement in quality is
really there. But two-track 7.5 ips tape
will stay for a long while yet, because
it offers much better quality than four-
track tapes rccorded at 3.75 ips.

The advent of a cheap tape player
may cxtend the cartridge tape market,
but don't expect a tape equivalent of
the 45 rpm disc changer—it won't be
that cheap.

What would you advise me to do now
about qetting started in stereo? Should
| wait or buy now?

Take your pick and buy now. The
manufacturers are just as concerned
about obsolescence as you are, What-
ever you buy (or already have) will not
be rendered obsolete by newer develop-
ments. If you have a tape recorder,
tapes will continue to be made avail-
able at the speed your machine op-
erates. Probably, too, conversion Kits
will bring you up-to-date with new
developments.

If you go for the new stereo on disc,
whatever changes in recording tech-
nique may be introduced to get better
quality in various directions will not
“junk” what you have. You will still
be able to play the improved records
with the cartridge you buy now; and a
replacement cartridge will probably
make them sound even better when
the time comes.

The potential for future development
mentioned at the beginning of this ar-
ticle is on the consumer’'s side. The
manufacturer wiil have to pay for it.
The consumer will get the benefit with
a minimum—if any—extra outlay.
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*HOTTEST ANTENAA ‘N THE WORLD!
FEEDS A CRT DIRECT wITHOUT A CHASSIS".

October, 1958
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You turn -a-dial <~ and something wonderful happens!
You're there . . . Teliving the original performance,
hearing the songs you love with a new
brilliant clarity . . . hearing the depth of life
in cach musical passage. Grommes
Sterco is sterecophonic reproduction at

it’s finest ., , . superb fidelitv
with a new realistic depth...
bringing you truly, music
that lives,

Handsomely styled
in gleaming gold and white
setinaq leatherette case

You be the judge . . . Your Grommes High Fidelity Dealer
will be happy to demonstrate this exciting new line of
Grommes Sterco Amplifiers.

rmtuda

LYY

gromm €5 — Division of Precision Electronics Inc.
Dept.R-10, 9101 King Street, Franklin Park, lllinois
Send me full details  Name
Street
City Zone State

on the new Grommes
Stereo Line
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UNBEATABLE!
SPAULDING

""STRATO-TOWER"”’
FEATURING THE

ALL NEW
SCREW
ANCHOR
BASE

1. No Concrete Necessary
2. Completely Self-Supporting

3. Unconditionally Guaranteed
(Base more sotisfactory than
toncrete or your money back)

. Absolutely No Hale To Dig

5. Fast Installation . . . Bose in 15 Min,,
Tower in 90 Min. (2 men)

. One Bose Fits All Tower Sizes To
48 Ft.

. Tower Completely Galvanized
- All Riveted Construction

. Beaded Channel Leg (Will not rust
inside like tubular type tawers)

F-

[-

O 00

No. X40B qLiustraten)

40 FT. HIGH - $gg'95

OTHER MODELS FROM 8 FT. TO €4 FT.

U. S. Palent No. 2806560

How
Tower
Mounts
On
Screw
Anchor

today for complete liter.
ature and defails on
where to get Spoulding
Strato-Towers for TV—
Haom—Civil Defense—
Industrial Communico-
lions.

SPAUI.DING PRODUCTS COMPANY

550 west Barner Street Frankfor!, Indiana

IN CANADA: Delhi Metal Praducts Co., Delhi, Ontario
148
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NN Literature

SEMICONDUCTOR USES

The Semiconductor Division, Hoff-
man Electronics Corporation, 930 Pit-
ner Ave., Evanston, Ill. has just issued
the first in a new series of semiconduc-
tor application bulletins, “The Use of
Silicon Junction Diodes to Protect
Sensitive Current Devices.”

The application notes illustrate how |

the non-linear characteristics of silicon
diodes in both the forward and Zener
operating regions make them ideally
suited to the protection of d.c. and
a.c. measuring instruments.

The applications presented include:
d.c. microammeter protection,
voltmeter protection, protection of
microwatt relays and low-current
meter-type relays, a.c. milliammeter
protection, and a.c. voltmcter protec-
tion.

Copies of this bulletin are available
from the company without charge.
Please address your requests to Bulle-
tin Editor in care of the firm.

HEATHKIT FLYER

Heath Company, Benton Harbor,
Mich. has made available a new flyer
complete with order blanks.

The brochure covers the firm’s com-
plete line of kits, including test equip-
ment and high-fidelity components. In
addition, there is also a list of the com-
pany’s franchised dealers. This new
policy enables the customer to purchase
equipment from local dealers as well
as through mail orders.

TRANSISTOR CIRCUIT BOOKLET

A new booklet, “Performance Tested
Transistor Circuits” has been an-
nounced by Sylvania Electric Prod-
ucts Ine.

Designed primarily for hobbyists and
students of electronics, the 60-page
booklet contains a variety of circuits
plus information on how to build tran-
sistorized hi-fi components, test equip-
ment, photography light meters, and
special equipment. such as burglar
alarms and organ metronomes.

In addition to a section on elemen-
tary transistor theory, the brochure
contains 36 circuit descriptions, com-
plete with schematics and parts lists.

Copies may bc obtained for 35c per
booklet from the firm at 1100 Main
St., Buffalo 9, N. Y.

NEW "MAGNEFORMER" LITERATURE

Perma-Power Company, 3100 N. El-
ston Ave., Chicago 18, Ill. has pub-
lished a new multi-color catalogue
sheet on its “Magneformer,” a special-
ly developed device for magnetizing or
demagnetizing screwdrivers, nut run-
ners, hammers, pliers, small wrenches,
probes, tweezers, special instruments,

www americanradiohistorvy com

CRYSTAL CONTROLLED
CONVERTERS
POLIGE o FIRE  GOMMERGIAL

) For use with 12 V, Tran-
\ sistor tvpe car radios—

30-560 M
$24 50

Can be installed in sec-
onds. Other models for
152-162 MC,
range. Also
complete line
of conventional
powered converters.

88-108 MC. FM-Program
source may be used mobile or

with am- sg 95
'

Plifiere . . Toimaei

| EI.EC'I'RONICS N

de. |

WRITE FOR LITERATURE

KUHN ELECTRONICS
20 GLENWOOD CINCINNATI 17,

[e]2]]e]

GET INTO

\-;:

V.T.1. training leads to success as techniclans,
ficld engineers. specialists in communications.
ruided missiles, computers. radar and AULOmMA-
tion. Basic and advanced courses $n theory and
laboratory., Assoclate degrec in electronics in 29
months. B.£. in electronic engincering obtaipable,
ECPD_ aceredited. G.1. approved. Graduates in all
branches of clectronies with major companies.
Starl February, cr. Dorms, High
School graduate or equivalent. Cntaloz

VALPARAISO TECHNICAL INSTITUTE
Dept. RD Valparaiso, Indiana

WANTED!

Special Purpose Vacuum Tubes; Klystrons. Mag-
netrons, Power Tubes; Lab Test Equipment: X, S,
K bands, Signal Generator, Slotted Lines; Alr-

craft Communication Equipt.
We pay top prices fast! REpublic 5-0215
V. & H. RADIO-ELECTRONICS

2033 W. Venice Blvd., Los Angefes 6, Calif.

QUAL-KITS | \

\

ARE
EASIEST!

Hi-Fi Amplifier Hi=Fi AM-FM
Kit $28.50 Tuner Kit $28.95*

And they have the finest fcatures and specs. Fully illus-
trated step-by-step 28.page manual m:lkes assembly a snap!
WEITE FOR FREE CATALOG! 10¢% Federal Tax.
QUALITY EI.ECTRONICS
319 Church Street De New York 13, N. Y.

ENGINEERING DEGREES

E.E. Option Electronics or Power
Earned through Home Study
Residence classes also avaifable

Colleges of Enginccring. PHysics,
and Business Administration

5719R Santa Monica Bivd.
Hollywood 38, California

PACIFIC
INTERNATIONAL|
UNIVERSITY

-- then you need us!
GET STARTED RIGHT by writing

r {0 our 24 page, catalog iHus-
trating over 30 business forms
and systems designed specifi-
cally for TV-Radio Service.

ON SALE AT YOUR PARTS JOBBER
o Chicago 41,1II.
g |

_...._.__._...___.l

RADIO & TV NEWS
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and all small tools which may be used. This portable tool
can be utilized by service technicians, hobbyists, and engi-
neers, among others, and is useful in the home, factory, or
wherever small {ools are used.

Write direct to the company requesting Catalogue B-139.

MOTEL TV BOOKLET

Blonder-Tongue Laboraiories, Inc., 9 Alling St., Newark
2, N. J. is making available its new 4-page booklet, “Upgrade
Your Motel.”

Designed to give dealers and installers a selling tool for
use in the motel market, the booklet shows one of the firm's
master antenna systems in a simplified block diagram, and
features lower cost, longer life, better motel appearance,
and improved 'I'V reeeption as the motel owners’ greatest
concern.

This presentation is attractively illustrated in 2-color re-
production and includes several picture stories of success-
fut TV systems which have appeared in motel trade media.

Copies of the hrochure may be obtained directly from the
company or through its authorized distributors.

1959 G-C CATALOGUE

The Generel Cement Mfg. Co. catalogue for 1959 is now
available listing hundreds of new developments for the clec-
tronic industry. New aids in electronic chemicals, hardware,
switches, and service tools are featured among the 80 pages
of products for the radio. television, and electronic industry.

The catalogue is sectionalized for easy reference to spe-
cific categories such as alignment tools, service aids, speaker
kits, test leads, switches, ete.

For a [ree copy of catalogue No. 158, see your local elec-
tronic parts distributor or write direct to the company at
400 South Wyman St., Rockford. Il

TRANSFORMER REPLACEMENT GUIDE

A 16-page “Stuncor” publication, devoted exclusively to
auto radio transformer replacement information, has been
published hy Chicago Standurd Transformer Corp., 3501
Addison St., Chicago. I1l.

This service reference lists replacements for over 400
models of 37 manufacturers, including a special section on
transistorized auto radios. They are listed by auto and radio
manufacturer, as well as by year of use. Transformer re-
placement data for vibrator, audio, driver, and interstage
transformers is given for all models listed.

The guide is available without charge from the firm?’s dis-
tribuiors or by writing directly to the company.

TV PICTURE TUBES

A new booklet, “There’'s a Big Difference in Television
Picture Tubes,” has been issued by Sylvania Electric Prod-
wels. Inc.

The 16-page illustrated brochure describes precision man-
ulacturing material and techniques that contribute to the
life and performance of guality picture tubes. Topics cov-
ered include the choice of a tube to obtain pictures of the
samc high quality as those transmitted by a brand-new TV
receiver and the differences between a cut-rate off-brand
tube and a nhame-brand component.

Copies of this booklet may be obtained from the company,
1100 Main Street, Buffalo 9, N. Y.

MERIT HANDBOOK

Merit Coil & Transformer Corporation’s new Service
Technicians’ landbook is now availabhle through its dis-
tributors.

The book lists the firm's replacements for the products of
135 television. radio, and electronics manulacturers. It is a
condensed 60-page 8" x 11” version of the complete cata-
logue lor ready reference hy technicians, with replacement
numbers and list prices.

ARGONNE CATALOGUE
Argonne Eleclronics Mig. Corp., 165-11 South Rd., Ja-
maica 33, N. Y. has announced a new calalogue, number
ASC-300.
The brochure features two of the company’s new units,
the AR-660 multitester and the AR-230 power megaphone,
This catalogue includes, in addition to illustrations of

October, 1958
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The specs are the proof...now your
best buy in

ham equipment is __/

"S0-WATT CW TRANSMITTER £720
KIT $79.95

WIRED $113.95

Conservative, Highly efficient design plus stability, safety, and excellent
parts quality. Covers 80 thru 40, 20, 15, 11, 10 meters (popular operat-
ing bands) with one knob band-switching.. 6146 final amplifier for full
“‘clean’” S0W input, protected by clamper tube circuit. 6CL6 Colpitts
oscillator, 6AQ5 clamper, 6AQ5 buffer-multiplier, GZ34 rectifier. “'Novice
limit’ calibration on meter keeps novice inside the FCC-required 75W
limit. No shock hazard at key. Wide ranmge, hi-efficiency pi-network
matches antensas 50 to 1000 ohms, minimizes harmonics. EXT plate
modulation terminals for AM phone modulation with 65W input. Excellent
as basic exciter to drive a power amplifier stage to maximum atlowable
input of 1KW. Very effective TVI suppression. Ingenious new ‘'low sii-
houette’ deslgn for complete shielding and 'living room" attractive-
ness. Finest quality, conservatively rated parts, copper-plated chassis,
ceramic switch insutation. 57 H, 15" W, 912" D.

#1730

NEW UNIVERSAL MODULATORDRIVER . . . .
KT $49.95 WIRED $79.95 Cover E-5 $4.50

Superb, truly wersatile modulator at low cost. Can deliver SC watls of
undistorted awtio signal for phone operation, more than sufficient to
modulate 100% the EICO =720 CW Transmitter or any xmitter whose RF
amplifier has a piate input power of up to 100W. Muiti-mateh output xfmr
matches most Joads between 500-10,000 ohms. Unique over-modulation
indicator permits easy monitoring, precludes need for plate meter. Low
level speech clipping and filtering with peak speech frequency range cir-
cuitry. Low distortion feedback Circuil, premium quality audio power
pentodes, indirectly heated rectifier filament. Balance & bias adjust
controls. Inputs for ¢rystal or dynamic mikes, phone patch, etc. Excel-
lent deluxe driver for high-power class B mogulation. ECC83/12AX7
speech amplifier, 6ALS speech clipper, 6AN8 amplifier driver, 2-EL34/
6CA7 power cutput, EM84 over-modulation indicator, GZ34 rectifier.
Finest quality, conservatively rated parts, copper-plated chassis. 6" H,

14" W, 8
NEW GRID DIP METER . . . . . . . . . #710

KIT $29.95 WIRED $49.95 including complete set of coils
for full band coverage.

Exceptionally versatile. Basically a VFO with micro-ammeter in grid:
determines freq. of other osc. or tuned circuits; sens. control & phone
jack facilitate "*zero beat' listening. Excellent absorption wave meter.
Ham uases: pre-tuning & neutralizing xmitters, power indication, locat-
ing parasitic cs¢., antenna adj,, correcting TVI, de-bugging with xmitter
power off, detarmining C,L,Q. Servicing. uses: alignment of fliters, IF's;
as sig. or marker gen. Easy to hold & thumb-tune with 1 hand. Continu-
ous 400 ke — 250 mc¢ coverage in 7 ranges, pre-wound 0,5% accurate
coils. 500 ua meter movement. 6AF4(A) or 6T4 Colpitts osc. Xmfr-
operated sel. rect. 214" K, 2%,” W, 624" L. Satin deep-etched aluminum
panel. grey wiinkie steel case.

IN STOCK! compare and take them home
—right *‘off the shelf’’—from 1900 neigh-
borhood EICO dezlers. For free catalog mail
coupon. Over 1 MILLION EICO instruments in
use throughout the world.

(Add 5% in the West)

Send for FREE CATALOG now

=y

EICO, 33-00 Northern Blvd,, L.I1.C. 1, N. Y, |
Show me HOW TO SAVE 50% on €0 models of
top-quality equipment (in box | have checked I
here: [J HAM GEAR [] HI-FI [J TEST INSTRU- |
. MENTS. Send FREE [literature and name of i
_JEICO dealer.
NAME...... 1
ADDRESS....... I
CITY... oo STATE |
See EICO’s Ri-Fi ond Test Equipment ads on Pages 33 ¢cnd 34.
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Oll CAPACITOR SPECIAL

3 MFD_ (24 MFD) 600V. WVDC Size:
W- 3’/"')(" 43/,,#xD-1 34", Suitable for cross-
over netwOrk or complete 2 or 3 sec- sz 49
tion filter for any power lnpply . ea. L}

5 for $10.00

MINIATURE MICROAMMETER
112" Square 0-100_ Micro. Suitable for grid dip-
per field strength, § meter.

A BARGAIN AT. . ..., .. ccau_ie ca. Q

............................ $4.95
MOBILE DYNAMOTORS (Small Size)

Input 1115 t . Out V.
npu /2 to 12 Volts. u pl:t Q:Es“h s‘ 2 95
Grmitcent itk brush Fiter ot earn $8.95

FILAMENTY TRANSFORMERS
Prim. 118V, ¢r 230V.-60 ¢y, Sec, 6.3V. @ ss 50

20 Amps. Wdven x W4~ x D3 o

Primary'i10 or 220 V. 60 ¢ sV

2 for ST .50 .o e et s.'f'.".'.::'" $3.95
31 50

Input 12 V. Out

mps. Ins.
7.50
Pri. 115 V. or 230 V. GDW sec. 6.3 V.
@ S AMPS. ... .i.ieeenanaacaan s
Pr.mary uo vnlu 60 cvcre
21/ 10,000 V.
5u|table for Dlll’ ‘of 866 tubes

CHOKE—FULLY CASED

19 HENRY 80 Mil (unshieidea) ooo.o. ... o 90
6 HENRY 150 Mil -81.8
8 ME & 200 - 1.9

10 H D39

|§ :: .n g.g
] ‘1238
o J149
b 18,9

w
IMED 200VDC a0 | 3 meb 2080 VD 3.86
$85 Soovnd 78 | ¢ p 006 VB 13
IMED SO0 VBE 89| 1wmrpanoovnc 18
8 MFD 600 vDC .93 | 2 MFD 3000 ¥DC 3.5

10 MFD 800 YDC 1.19 | 4 MED 3000 ¥DC 8.8

12 MFo 600 ¥DC 1.50 | § WED 39001 6.

1 MFD 1000 VDC .60 | 5 mED 7500 VDG 2.95
2 MED 1000 UDC 83 | -3 wgp 12,500

4 MFD 1000 VDC 1.35 *De 24.98
8 MED 1000 VDC 195 | 3 mrp 15,000

10 MFD 1000 YDC 2.95 Ve 34.50

12 MFD 1000 YDC 3:23 | 3 wro 25.000
1Mo iZ00 Ve 72 °%:38

'ne 7% |10 mep 330 AC. 188
3 MFD 1500 VDC 110 |13 WrD 440 AC. 2.80
4 MFD 1300 VDC 1.98 FD 6680 AC
§ MFD 2000 VDC .85 (2000 DC1_ 2.35

REDMOND BLOWER
110V. 60 cye, .3 Amp, 1600 Rpm. 33/‘
Blower wheel—Outlet 27 Diameter.

$1.95

3 lor $15.00

SIGMA 5F RELAY

16.000 ohm in_dual 8,000 ohm coils. (cln be
pavalleled) SPDT adujstable silver contacts. Ad-
armature

SO0 microamperes or less. .. .. ...«
write for tunntitv priee'

RELAYS

Allied Rclay 110 V. AC. DPST S' 35
............. ea. []
Claire Telephou ’l’ype ll 300 ohm co|| ss 95

DPDT cont. 10 amp 125V. Sens. 4MA .ea, .

Hermetically Sealed Relay Coil 110V Ac s' 50

60 cy SPDT Contacts 5 Amps. . ..... L]

110 V. AC DPDT SI "5

Contacts 10 AMPBS. ... ceoviaraann ea. a

o Vel oe O M 98¢

L e o opnaaaa: ea. $1.35

12 VoIt DPST Advance Relay SI 05

Cramer Tife Delay Rel :

4S sec. adj. 2 pole OT. A-8333 ha 35 95

G.E. Plug in lelly s prnng 1 ohm

coil 1 mil. SPOT.. ... ... .00uuan sz 50

Telephone type relly j2v.bc & 10 m-. sI 25

tripie pele single throw, Normally open. s

G.E. Relay control, contains 8000 ohm sI Io

relay. sensitivity 2 mils. 10 for $9.25. ea. Q

PANEL METERS
G.E., WESTINGHOUSE, W.E,, SIMPSON. etc.

2" METERS 3.98

0-500 Micro .. 0

0.1 mil (z7o°° R

ps RF 14.98
0:30 Amps RF with

3" METERS Ext. Thermo-
0-100 Micro couple .12.98
(sule 0-3) ....5.93 Running Time Waicr

f&ll oc 0-9, 9 hrs

1 KV scale).3.95 110 V. 60 cy.12.95
O-ID iroc ... .95 | Same as above

0-50 Mll PC. .. ... 3.95 but used. ... ... 7.9

MISCELLANEQUS SPECIALS

N.Z. 51 NEQOM LAMPS, Box of 10...ea. $1.00

...... $8.95
UTC DUNCER TRANS, i xoo ohm,
Scc. 125,
or nhnne patch—! 2
TLER-HAMMER TOIIOI.I Sw!
sro-r (ST42D)—S for $1,50
Write for quantity prices on oll .meeial “ltems
All merchandise sold on a lﬂday money hack guarantee basis

o —

PO R0RNAOOPRC000C0000CEEN00 0000000000080 00000090 CCCSOETFRITPONOTOOIINEEIIS

ode—r.o.8. tew vorr 1

I Win. Ordet $3.00—28% with Order—F.0.B. New York ‘

 PEAK

|
|
lELECTRONICS CcOMPANY |
i 6 W. Breadway, Now Yerk 7, N. Y., W0-2-5439 !

the units, complete specifications and
prices on each item.

For further information, write to
the company at the above address.

ENGINEERING CATALOGUE

Grayhill, Inc., 561 Hillgrove Ave., La
Grange, Ill. has issued the new, 24-
page engineering catalogue No. G-300.

A welcome addition to the product
file of electronic and elecirical design
engineers, it covers the firm's com-
plete line of miniature push-button
switches, rotary switches, binding
posts, test clips, and miscellaneous
components.

Every part is illustrated, with most
of the products also shown with ex-
ploded views. In addition, engineering
drawings of all items are included, giv-
ing all standard dimensions. The price
is indicated for each item.

For copies, write to the company
requesting Catalogue G-300.

For the Record

(Continued from page 8)
| |

in quality but in the fact that less tape
is needed at the slower speed. For the
true hi-fi enthusiast who is not par-
ticularly interested in economy or is
not too concerned with threading his
own tape, but who wants top perform-
ance from recorded tapes—we still be-
lieve that the present 2-channel, 7.5 ips
stereo tape is the answer.

There are advantages and disad-
vantages to any one particular system
and it is impossible for anyone to say
which is best. Each and every individ-
ual who is interested in hi-fi must de-
cide for himself as to which would fit
his particular needs. Everyone will
certainly give the stereo discs a try and
many will convert to tape later. It is
also quite reasonable to expect that the
true hi-fi fan will end up having both
tape and disc in his installation. {33~

MICROWAVE BARGAIN!

" 75-85A/APM-3 X-BAND TEST SETS
PLUS TS-16 WAVEGUIDE AKD HORN KIT
AND TS-75 0-200 MIGROAMMETER UNIT

Includes Thermistor-type Power Meter (—10
to +37DB relative, =1.6DB), Coaxial Line type
Frequency Meter (accurate =G5MC), full-range
tuneable Klystron Oscillator {with standardiz-
ing to 10 MW CWRF output) , Attenuator (ad-
justable, calibrated ¢ to 30 DB loss), choke
coupling, and 115V 60CY operated reguiated
power supply. Built-in provision for external
modulauon Contama 728A/B or 2K26 (8400-
800 MC, 20 MW Kl)stron), y 2=6X5GT,
'I'hermnstors, GSLT R105-30 tubea A versa-
tile. compact and handy instrument for many
X-Band laboratory wuses and for low-power
transmission and reception. The TS-75 Micro-
ammeter unit includes a crystal dlode TS-45A
meagures 10x9Ya2x8”, wt. NEW, WITH
CABLES, SPARE PARTS AND Tl-,CHNlCAL
AN' , in" original packing, $656.0 No
COD's, Ask for our informative bargain lutlnzl
of the choicest Surplus and top-quality used
laboratory equipment on the market.

ENGINEERING ASSOCIATES

434 Patterson Road Dayton 19, Ohlo

SAY YOU SAW IiT IN
RADIO & TV NEWS

SURPLUS 1?2
M|ss‘ WE Gﬂ; 'EM

Heavy Duty 112';"‘,0':-7 GENERATOR
— O

Boats. Min. 250 RPM.S i e o o™

Cascs. Special . .

FIELD PHONES

Magneto Ringer Phones,
OwCr. Oper.
ate over wire. Approx. 2 s

Miles. Exc. Cond Pair

Type

E-8.
wa 2 I-lauhll'.e Batts. for

SELSYN MOTORS

ik 110 V. 60 Cy. Selsyms. All types,
size § :\allnhle mcludlng 5F, 5G.
5CT, 3DG Lowest Pri

lhe "world @ e
Per Pair 38-95
HEADSETS

Trimm n'De cxx 49003. 8000 OlM Impedance. H, F.

ARMY MARS TECHNICAL
BROADCASTS

ERE is the October schedule for the

First Army MARS SSB Technical Net
whose purpose is the dissemination of
technical knowledge by radie communi-
cation.

Transmissions are on Wednesday eve-
nings, 9 P.M. (N. Y. Time whether EDT
or EST) on 4030 kc. upper sideband.

Oct. 1 —**Engineering of White Alice
Network” by Robert B. Stacker, Supt.
Systems Engineering, Defense Projects
Div., Western Electric Company.

Oct. 8—**Characteristics of SSB Pow-
er Amplifier Circuits” by Warren B.
Bruene, Technical Consultant, Collins
Radio Company.

Oct. 15—*“Technical Facilities of Ra.
dio Free Europe” by Claude M. Harris,
Director of Engineering, Radio Free
Europe.

Oct. 22—*“Application of Transistors
to Power Supply Equipment” by Sidney
Moskowitz, Vice-Pres., Electronic Re-
search Associates, Inc.

Oct. 29—*“Maser Amplifiers and Os-
cillators” by Dr. Gerhard Weibel, Sec-
tion Head, Submillimeter Research Sec-
tion, Sylvama Electric Products Co. Ine.

www americanradiohistorv com

“BRUSH HEADSETS ALL NEW
20K OHM Crystal Super Sensitive $20.00 $5.95
......................... coi B

Value
MAGNETS
H. Power Radar Magmets.
. cauu Alnjco V. n ken apart
used scparately or lozelher Wil
un 5 times its own welght. 'l
All New..... sivasss.nsscEl Q

VARIACS

Apprmc 2000

Generll Radic Type 200 CU 5 Amp 0-135 Volt AC
113 v, 80 Cy. Input lxmllent

Condition .. .eieoian sz, B2 D 1100
0-135 V. Out. 113 V 60 Cy. In. @ 3 Amp New

Sll .50

0-135V Out 115 v, GDCY lﬂ-@ lAm

L CON. e e iiiliiiiiais 756

TYPE TS-10
SOUND POWER PHONES
Use these rhnne: without an) external
or internal voltage su

more can b used With only 2 Wires IMerconnacting
them.  Usce for TV lastallation, hou to house or
house to garage.
Exc. Cond, Louent

rice In years. .Per Pair 315 95
PROP PITCH MOTORS

For your Beam ANtenna: 20 Volt
to 32 Velt. A.C. or D.C. 1/a H.P,
Motur: 114 RPM Gear Reductiolle

Zona, @ 1 o e $16.95

RECEIVERS
20-28 MC FM 10 Channet Push But-
Tuning. Operate from 12 or 24
3 Bxc. Cond. with Tubes,

Type BC 603.
!:lp or Cc?n tinuous
V. DC W

Less Dynamotor .
ALl pri Calif. Calif. onders add 37
Sales 19‘ ‘ar. 2007, S n all éa D.'s. Purchases uﬂdev
$5.00 send !ulf amount. Ttems subject to prior sale.

STANDARD SURPLUS

1230 Market 50, Son Fronciscs 3, Colil.

Telephane HEmbock 1-3104
RADIO & TV NEWS
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"Collective Security" |
(Continued from page 60)

From a business standpoint, the
dealer will find his association member-
ship invaluable in many ways. The
steady growth of electronic products is
opening up numerous new fields of
opportunity for service dealers. Most
of these new opportunities are not
widely publicized. Many industrial and
commercial installations of elecironic
or clectronically controlled products
are made without publicity or fanfare.
Yet in many cases, these installations
offer new sources of business for the
service dealer who is interested in
handling them. An association with an
alert membership will keep its finger
on new developments in its area so that
interested members can take advan-
tage of the opportunities that appeal
to them.

How to promote new business poses
serious problems to most dealers. With
only limited resources available, the
dealer must make every dollar he
spends for advertising and promotion
pay off. He does not have enough
money to experiment, so he is inclined
to use a hit-or-miss method in selecting
his promotions.

In an association, dealers are able fo
benefit from their combined experi-
ences with various kinds of promotions.
As an example, in one newly formed
association the members were all con-
cerned with the problem of promoting
their businesses effectively and eco-
nomically. One dealer showed them
how he used handbills, distributed by
high-school students, in selected areas
near his shop. The results he got from
this promotion were guite impressive.
Five other members of the association
adopted his plan. They all found it to
be the best type of promotion they had
ever used. The pooling of experiences
tike that have been valuable to dealers
who take an active part in their asso-
ciation meetings.

Finally, we come to the important
problem of better public relations for
the independent service industry as a
whole. There is very little any one
individual can do by himself to build
public respect for his activity. He can,
of course, build respect for his indi-
vidual business by maintaining good
customer relations. However, to be
continuously successful, his business
must have a steady stream of new cus-
tomers flowing into it. If the public
continues to regard the members of the
independent service industry as a
bunch of blackguards, the flow of busi-
ness into all independent service shops
will gradually decrease.

It is only through the collective
efforts of all ethical dealers, working
together in associations, that consumer
respect for independent TV service
shops can be earned. In short, asso-
ciation membership is the only long-
range, business-insurance policy which
an electronic service dealer can buy.

—mL.

October, 1958
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GIANT ALL NEW 1959

B-A CATALOG

i

f

A

\NGE , 1987

e TODRy!
: NAME_
BURSTEIN-APPLESBE ADDRESS.

. e [d1)4

RADIO-TY SERVICEMEN —  DEALERS!

Here's @ DEPENDABLE

SOURCE of SUPPLY for RECEIVING TUBES

Nationally sold, consumer-ac-
cepted ZALYTRON Tubes are
QAUALITY Tubes, priced Low
to help you meet competk
tion! Try them ONCE—you'll
buy them ALWAYS! You be
the judge: your lirst order
and your 100th order shipped
promptly on full refund guar-
antee! Write Today for New,
Complete Catalog of Tubes
and Components. Dept. RN

1.YEAR GUARANTEE
TUBE CORP,
ZA[yrRa” 220 West 42nd 5t.,

New Yeork 36, N. Y.
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BURSTEIN-APPLEEEE CO. Dept. M,
1012-14 McGee 5t., Kansas City &, Mo.

-l [J Send Free 1959 B-A Catalog No. 591.

/ OF BARGAINS

b i3 9 ]
I8O

KING-S1ZED
PAGES

EVERYTHING
IN RADIO
TV AND

ELECTRONICS

2

100's oF
NEW ITEMS
LISTED HERE
FOR {sTTIME

e

21 PAGES

NOT IN ANY
OTHER CATALOG

T

—_— _STATE
[ _w &8 N N 5 N N N B B N _§ !

FOR THE BIGGEST BATCH . ..

of blockbusting buys in electronics

get our new, free, 32-page

Catalogue No. IIT7

ARROW SALES,

Sales-Showrooms:
Western: 7035 Laure!
wood, Calif.

Central:

! 1IPs terrific!

INC.

Canyon, No. Holly-

2534 $. Michisan Ave.,

Chicago 16, L1

Malling Address: Box

3007, No. Holly-

wood, Calif.
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" CAREER OF
'THE FUTURE!

Yvour coraesr in

ELECTRONICS

ield o ARl E faturm

128 pages ® 200 illustrations

NEW EDITION OF
YOUR CAREER IN ELECTRONICS
NOW ON SALE

Whether you're already in electronics and ore eager to get ahead or are looking for a field with
o definite future—YOUR CAREER IN ELECTRONICS is a publication you're sure to profit from.

On sale now at newsstands, YOUR CAREER IN ELECTRONICS could well be one of the most
important publications you've ever read. Its 128 pages are devoted to electronics—its growth,
its present, its future—and how you fit into this big, exciting field. Compiled by the editors of the
Ziff-Davis Electronics Division, this 1959 Edition covers:

THE FIELD OF THE FUTURE

Career opportunities ond where you fit in, how to get started, what an electronics company expects
of you.

PEOPLE AT WORK

Helpful personal experiences of men actually in electronics: o field engineer, a patent research
specialist, tech writer, missile man, the owner of a radio-TV repair shop, and many morel

GETTING THE KNOW-HOW

Important section on deciding your future, including career planning chort and aptitude test.
Reports on vocational and technical schools, colleges, getting your radio operator’s license,
learning technicol writing, how on-the-job training works.

EARN MONEY IN YOUR SPARE TIME

How to set up a part-time service shop, design electronics gadgels, make custom hi-fi installations,
sell your ideas to magazines, earn money with your tape recorder.

YOUR CAREER IN ELECTRONICS is now on scle. Be sure to pick up
your copy now at your favorite newsstand . . . only $1.00 per copy.

Ziff-Davis Publishing Co., 434 S. Wabash Ave., Chicago 5, li.
152
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I . .
| Stereo Disc Conversion
(Continued from page 44)

changing over to a magnetic type head.

Existing equipment may influence
cartridge choice in another way. The
electronic portion of a modest system
may use an a.c.-d.c. type of power sup-
ply, eschewing the power transformer.
If a comparable unit is added for the
second channel, grounding problems
arise. Although the two chassis may be
independently plugged into the power
line, an inadvertent connection between
them can be made through the phono
pickup leads. Many stereo cartridges
use three leads, with one of them com-
mon to both channels. A hot chassis in
one channel could therefore be con-
nected directly to its opposite number,
which may be at earth ground. The
specters of fuse blowing and equipment
damage then loom.

One way to duck the problem is to
use a cartridge with four leads, two for
each channel. This flexibility may also
assist in minimizing induced hum and
ground loops. However, care must also
be observed to avoid confusing the
wires. For example, improper phasing
of the two channels with respect to
each other could damage the stereo
effect. If a 3-lead cartridge is chosen
for a transformerless system, there is
another way to avoid trouble. The pow-
er cords to the two chassis can be
strapped together so that they termi-
nate in a single plug, care being taken
that the negative or ground side of each
chassis is strapped to the same lead
of the joined power cord. This guards
against the possibility of plugging one
unit in the wrong way with respect
to its opposite number.

Another problem involving cartridge
leads is an old one that needs special
attention. The twisting of leads is im-

| portant to avoid hum, especially with

high-level pickups. Where therc are two
shielded leads, they should be insulated
from each other to avoid contact be-
tween the outer shields at any point
along their length. With 3-termi-
nal cartridges, both shields must be
grounded together at one connection of
the cartridge, but 4-terminal units
should be grounded only through the
automatic internal connections to the
preamplifier (s).

Cartridge lead lengths are also im-
portant. It is usually advisable to keep
them short, of course. In addition, they
should be of the same length for each
channel. If the phono-input leads to one
preamplifier are longer than those to
the other preamp or amplifier, which
may be separately located. there is a
chance of adversely affecting the stereo
illusion by throwing the channels out of
balance. Signal-level and [requency-
response losses may not be the same for
both channels.

Another noise problem : many record
changers use a muting switch to short
out the cartridge during the change
cycle, thus eliminating reproduction of
annoying clicks and thumps for that

RADIO & TY NEWS
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SAVE $$$ DURING
LEKTRON'S BIG
DO-IT-YOURSELF

BUCK-A-THON! &8

UP TO $35 SAVINGS ON EACH

1 POLY-PAK

SPECIAL BUCK-A-THON OFFER

BUY 8 POLY-PAKS,
PICK 9™ FREE!

OFFER GOOD UNTIL NOVEMBER 1st

70 MICA CONDENSERS

.00025 to .02 to 1200
¥. Silver, too! 25
values. Reg. 528 .

10 RADIO-TV
ELECTROLYTICS
™ 10.500 mf. to a50 VDC.
1 Wt 3 Ibs. sl
Reg. $12. ..
50 KNOBS, RADIO & v

7 Asstd. colnrl msulahcn
L Some worth 51

Wt, 2 Ibs. Reg. 511
WORLD'S SMALLEST RADIO

2x1x17. KIT incl.
loopstick, jacks. diode.
ete. winstructions.
Reg. S3, Wt 1 b

6 SYLVANIA SILICON
DIODES
e it

$25 SURPRISE PACK!
A i )
3 Ibs. - $1

0-60 MINUTE TIMER

W/dial & hnob Sounds
clear alarm.

ibs. Réq. SS.
40 PRINTEO CIRCUIT
PARTS

wt,

™ Diodes, chokes, resis-
L] tors, cand.. boards. $1
wt. 1 Ib. Roy. $7.

60 SUB- MINI RESISTORS
[ s wite 1023ae;:.lu§sl'
Reg. $6

40 SUB-MINI CONOENSERS
r for tramsistor, printed
L. circeuit work, WwWt.

i Ip. Reg. $7.

2 "'MICRQ" VARIABLES

(] 10 te, 385 mi 1:/2"
sq. w/shaft.
i lb. 31

100 CERAMIC
CONOENSERS
Hi-Q discs, hlbulavs 1o
201 mf. Wt 2 Ibs. SI
Reg. s11.

60-PC. CO NDENSER
SPECIA

r-‘ Molded, p.wcr cefamicy

eil, mica, -dises, SI

v1rmblo wt. 2 ibs.

75-PC. RESISTOR SPECIAL!
WW, precision, carbon,

L) wariaple, mini types, 31

warth $15. 3 Ibs.

15-PC. TWIST DRILL KIT
D 116 thru 157 by
6aths, w/ calibrated
case. Red. $3. sl
70 TUBULAR CONOENSERS

Papcr, molded, oil, pare.
f 0

Toobe. ‘we.'2 15
- d 5 s
Reqg. S14. Sl
MIKI-METER
;,,:' wdti"'x TR g
Reg. g3, M M8
4 QUTPUT TRANSFORMERS
SOL6, ectc. wt. 3 sI
Ibs. Reg. S8.
12 POLY BOXES
Clear plastic, hinged,
| w/snap locks. Asstd. s]
sizes. wt. 1 th.
HOW TO ORDE

rated, net 30 days.
ZONE NO..

156

! w/check
cient postage;: cxceds returned,

amount money enciosed.
postage., 4Bc lst lb.i 28¢ ca. aadl.
INVITED.

‘'SUN"" BATTERY
1 f:m.ll:’:g\o :!':‘r;ed azm,
£2.50. s‘
30 DISC CONDENSERS
Wafer-thin. To .01 sl
mf. Reg. S$S.
60 HI-Q CARBON
RESISTORS
D1 325 Mo oims'8s
10 megs. we 2
Reg, $13.

35 PRECISION RESISTORS
i

15 ROTARY SWITCHzS

| Asstd. gangs, s.l

1 3 I1bs. Req. 512

300 FT. HOOKUP WIRE
Tinned, asstd. ceclors,

sizes. 2 Ibs. Reg. SI

8-PC. NUTDRIVER KIT
53 wvaluc. Pl-‘ls!lc han.
die, 3315 /

$5.

5 18, 1 2
steed socket wrcn:hcs m 31
piastic case. 1 Ib.

70 COILS, CHOKES

IF, RF, ant. Slug-tuned,
too. wt. 13 si
Reg. S15.

8 GERMANIUM 010DES

w 'long Irads. Glass 31
scaled. Red. S5,

15 VOLUME CONTROLS
el duals. To 1 meg;
some w/switch, 2

lps. Reg. 12 SI

2 PNP TRANSISTORS
] Soei Eroicis Sasr e
ol Rl

35 POWER RESISTORS
] GG o iy o
rcous, 3 Ibs. Reg. 81
$15.

1500 PCS. HARDWARE

e

ﬁ,g ('SS' cte. . . s]
4D K1-Q CONDENSEFRS

Finest poreclain; NPO's
we! 1 ib.  Reg. sl

$6.
35 TUBE SOCKETS
4 to 9-pin; ceramic,
mica; shleld-based, SI
tco. 2 lbs. Rey. 59,

150 CARBON RESISTDRS

iy | ‘/‘I to 2 wW; 15 ohms
to 1 mcg. incl. SI

insulated types. 2 1Ibs.

8 TRANSISTOR SOCKETS
Mica-filled: for sub- Sl
mini tubcs. too.

20 PRINTED CIRCUITS

Built-i R/C efrcuits,
\ incl. mtcgr.lll 1
Ib. Reg. 7.

POSTAGE STAMP MIKE
Crystal, 100 to 8.000
cps. Wt 1 b

Req. $7.

30 MOLDED CONDENSERS
Black beauties. eic.
Finest made! wt, SI

2 Ibs.

60 TERMINAL STRIPS
] Sotder lug & binding—
L to
2 ibs.

Ibs.

Check items wanted. Return ontire ad

or M. 0., ncluding suffi-
C.0.D. orders 259, down;

Print name. address WITH POSTaL

in _margin. (Caaada
i) EXPORT ORDERS

‘ 133 EVERETT AVE.
\ CHELSEA 50, MASS.

{

|

A comprehensive manual contains de-
tailed step-by-step instructions on
assembly and operation.

TRANSISTORIZZD METAL LOCATOR

A new transisforized pipe locator and
metal detector is being marketed by
Gardiner Electromics Co., 2545 E. In-
dian School Road, Phoenix, Ariz.

The circuit employs a total of eight
transistors and operates from four
flashlight batterfes. Maximum range of
the detector is 21 feet. The device may
be disassembled for easy portability to
and from the operating site. The in-
strument includes a pair of headphones
and an indicating meter.

For a data sheet on the Model 162
metal detector, write the manufacturer
direct.

1 KW. COIL ASSEMBLY

Hlumitronic Engineering, 680 E. Tay-
lor St., Sunnyvale, Calif. has announced
the availability of two new “Pi Dux”
coil assemblies.

Designed especially for pi output cir-
cuits in commercial, laboratory, and
amateur transmitters, the new units

are available in both 1000- and 500-watt
versions. The high-frequency coil sec-
tions are silver-plated for high tank-
circuit efficiency.

A brochure on thesc and other “Air
Dux”’ coils is available from the manu-
facturer on request.

MODULAR PRE-SET COUNTERS

The Erie-Pacific Division of Erie
Resistor Corp., 12932 S. Weber Way,
Hawthorne, Calif. has developed a
unique line of pre-set electronic count-
ers featuring a new approach to modu-
lar design.

The Model 320 series is available in
every size from 2 to 6 digits in the
standard line. Each standard instru-

ment consists of an amplifier and con-
trol unit, plus any combination of plug-
in two- and three-decade modules.
Designed for industrial counting,
sorting, batching, winding, packaging,

www americanradiohistorvy com

Check, Measure, Inspect with this
6 POWER
POCKET

COM-
PARATOR

(Compiete with
| Lc:t:her Case)

\_’\\“\\

\\\a\\\\\/

-
both decimal inches
and millimeters,

outs.
tools, dles, Zauges HANDY!
to check threads FAST! ACCURATE!
chamfers. wear on

cutting  tools, ewc,
Stock No. 30,061-DU..New Low Price..$19.50 Pstnd.

Order by stock No.—Send check or M.0.—money-back
guarantee!

Sce the Stars, Moon, Planets Close Up!
3” ASTRONOMICAL REFLECTING TELESCOPE
p Mt. Palomar Type! 80 to 160 Power
Aluminized and overcoated 3” diameter
highspeed /10 mirror. 60X eyepiece and
mounted Barlow Lens, giving you 60 to
160 power. Optical Finder Telescope in-
cluded. Sturdy. hardwood, portable tri-
Free with scope: Valuable STAR CHART

pod.
and 272-page “Astronomy Book."’

Stock No. B5,050-DU ................ $29.50 ¥.0.B.
(Shipping wt. 10 1bs.) Barrirgton, N. J.
Order by stock No.—Send check or M.0.—money-batk guarantee !

SPECIAL! INFKARED 1P25A IMAGE TUBE
Stock No. 70,127-DU.............. £9.95 pstpd.
Qrder ‘by stock No.—Send check or M.0.—money-back
guaran ee!

WRITE FOR

FREE CATALOG “DU”

America’s No. 1 source of subply for experimenters.
hobbyists. World's largest variety of Optical Items.
Bargains galore, . . : War Surplus—Imborted—Domes-
tie! Micr Tel . Satelli pes, Color TV
Tubescopes, Infrared sniperscopes and Paris, Prisms,
Lenses. Reticles, Mirrors and dozens of other hard-
to-get Optical Items. Low-Cost Science Teaching Aids!

WRITE FOR FREE CATALOG DU

DMUND SCIENTIFIC CO-

BARRINGTON, NE JERSEY

WORLD'S
FINEST
SOLDER!

Made especially for the

RADIO AND ELECTRONIC MARKET

Guarantees your work —
STER! SURER! NO CALL-BACKS!

LOWEST POSSIBLE PRICE
PROMPT DELIVERY

| SOLD ONLY THROUGH

10 PARTS OISTRIBUTORS!

B
(NDORSLD
ouauY

Dept. MR48
MULTICORE SALES CORPORATION
PORT WASHINGTON, NEW YORK
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and other control functions, the unit
will operate at a maximum rate of 5000
counts-per-second, accepting any stand-
ard waveform. Either a.c.- or d.c.-
coupled inputs mayv be sclected from
the front panel. Input pulse widths as
short as 1 microsecond will give ade-
quate drive. A photocell input is pro- [
vided.

Further information on these new
units is available either from the par-
ent company at 644 W. 12th St., Erie,
Pa. or (rom the Hawthorne plant of
the Division. I

SUPERIOR V.T.V.M. |

Moss Electronic Distribuling . Co., |
Inc.. 3849 Tenth Ave., New York 34,
N. Y. has announced a new 6” full-view-
meter vacuum-tube voltmeter, the Su-
perior Model 77.

The instrument features printed cir- |
cuits, a 12AU7T as the d.c. amplifier and
two 9006’s as peak-to-peak voltage rec- |
tifiers, a selenium rectifier power sup- |

|

ply to reduce heat and its subsequent
component damage, plus precision 1%
zero-temperature-coeflicient resistors
in the multiplier eircuits.

There are seven d.c. voltage ranges
(0 through 1500 volts) at 11 megohms
input. vesistarce: scven a.c. voltage
ranges (0 through 1500 volts rm.s.),
six a.c. voltage ranges (0 through 2000
volts peak-to-peal), seven ohmmeter
ranges. three decibel ranges (—10 to |
+18, +10 to +38, +30 1o --58) all
based on 0 db = .006 watt into a 500-
ohm line; and zero-centered metering
for discriminator alighment. t

‘T'he Model 77 comes completely wired
and calibrated with all accessories, in-
cluding a portable carrving case. A
data sheet with complete descriplive
details on this v.L.v.m. is available with-
out charge upon written request. [

MOBILE REPLACEMENT SUPPLY

A transistorized power supply for use
as a replacement for mobhile trans-
mitter-receiver power supplies of the
vibrator and/ov dynamotor type has
been introduced by the Industrial Prod-
ucts Division of /. T. & T'., 15191 Bled-
soe St.. San Fernando, Calil.

The Type QI-051 is a lightweight,
compact d.c-to-d.c. conversion unit
that will power a medium- or high-
oower transmitter in usual ICAS rated

Dectober, 1958

D¢signed by engi-
neers for quality,
lolw cost, small size.
Attractively pack-
aged for quick, easy
selling. .. consistently
profitable.

Serves

U -BEITE

The Perma-Power TV
Tube Britener detign s

] ariginal end unigue. f1 iy
10/7?5?‘ fulfy protecied by U, §
fo.f - Patent No. 2,757.316.

[?M:P COMPANY

3100 N. ELSTON AVE. CHICAGO 18, ILE.

Manuloitures of Heitioni Lqulpmeat Since 1928
{

F'NEW! IMPROVED
% SENCORE

TRC4

CHECKER

Only tester 'l‘:;,"
ks car radic
:,h:\:er transistors r r—

NOW CHECKS: =
* Transistors
for opens, shorts,
l leokoge ond cur- -
rent goin. In% "'3, &
¢ludes new Py R
Igoin test on *‘&M e
powerstronsistors.
I % Crystal Diodes
checks forward to reverse J
current ratiec on all
diodes. ]
* Selenium Rectifiers J
lche(ks forward ond re-
Iverse currents.

l Controls ote ozcurotely
set for eoch trorsistor
l by referring 1o replaceable sel-

See your pdrts distributer.

&% " SERVICE
w INSTRUMENTS CORP.

i
B

-
:

TRANSISTOR

- TIY s _,l
usz chart a0 rear.
I Test leads or socket provides for fast hook-up. I

1
|

171 OFFICtAL RD., ADDISON, ILL.

LCuf out this ad now for further inlnrmcﬁonl
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Amazing New Handbook
Takes The "Headache'
“ Outof TV Trot:éfe Shooting

=

TV TROUBLES £
IN

il

SAVES TIME . ..
ELIMINATES GUESSWORK!

Now, a simple, practical way to accurately spotl the
cause of trouble i any TV set, FAST! Quick, casy-to-
understand tests tell you in whieh of 5 TV set sections to
find the cause of trouble. Fool-proof Check Charts help
you locate the cxact irouble spot at_onee, from as many
as 700 possibilities, Book fits easily into vour tool kit for
handy on-the-job use. Over 300 spiral bound fast ref-
erence pages with 50 time-saving Clieck Charts; dozens
of casy to understand diagrams and tests; explanations
of cireuits aud designs. The hours awd aggravation this
amazing handbook can save vou on a single servicing
joby tmore than pay its low price!

USE IT ON 7 DAYS FREE TRIAL!

Send no_money, just the coupon. We'll rush your copy
on FREE TRIAL. After 7 days, send only $3.95 plus
l postage or return the book and owe nothing. Act XOW?

Educational Book Publishing Div. I
CDYNE ELECTRICAL SCHOQL., Dept. A8-RT

1 500 s. Paulina St., Chicage 12, I, I

|

| Rush TV nangbook tor 7 mays FREE TRIAL per offer. t

)

I Name Age. . - o |

Address I

city Lo Zone state ]

Check here if $3.95 enclosed. We pay postage. |

I 7-day money-back guarantee. g
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NEW
OR
REPLACEMENT

THE

n» >

And the big name in rotation is
ALLIANCE TENNA-ROTOR ==y

Critical Color-TV, channel
changes, new stations—
these are reasons why there’s
nothing like Alliance Tenna-
Rotor for lasting customer
satisfaction.

When you recommend
and install an Alliance
Tenna-Rotor you do the
customer a favor and you
boost your profits up into
the big money class.

And it’s easy to sell
Alliance Tenna-Rotor be-
cause it’s the leader. Cus-
tomers know the name
through years of consistent
national advertising.Sell the
name and idea first, then
match the customer’s bud-
get with a model

ness. Write for com-
plete dealer informa-
tion.

The

ALLIANCE

Manufacturing Company
{Division of Consolidated
Electronics Industries Corp.)
Allience, Ohio

from the complete
Alliance Tenna-
Rotor line. You’ll
get plenty of sales
helps and free ad ‘
mats to help build
this profitable busi- ':it
E)

alliance-
{.h

TENNA+ ROTOR ]

158

service and a receiver in CCS duty. The
unit requires a d.c. input of 12.6 volts
at 9 amps. for rated output to 12 amps.
maximum input for 150 watts output.
The unit will operate on input voltages
as low as 6 volts d.c.,, with reduced
output.

The power supply is housed in an
aluminum case measuring 44" x THX”

x 3%4”. Mounting is by means of four
captive nuts in the base.

The manufacturer will forward full
specifications on this equipment upon
request.

PIANO-TYPE SWITCHES

International Electro Exchange, 2307
Foshay Tower, Minneapolis 2, Minn. is
acting as U. S. sales agent for a line
of push-button switches made in West
Germany.

The new piano-type units can be sup-
plied with from 2 to 12 push-buttons
and 2, 4, or 6 poles. They are available
with “a.c.-on-off” switches and lighted
push-buttons if desired. Other types
handle up to 18 push-buttons in one row
and each button up to 8 poles.

The switch shown in the photograph
measures 5” wide, 2%” deep, and 1%”

high. It weighs 7% ounces. The U. S.
distributor will supply full details on
any or all of the units in the line upon
request.

TRANSISTOR CHECKER

Valor Instruments, Inc., 13214 Cren-
shaw, Gardena, Calif. has recently in-
troduced a transistor checker of unique
design which permits the rapid identi-
fication of a faulty transistor.

The checker provides instantaneous
“go—no-go” indication and is compact

| and inexpensive. Both standard JETEC

base and power transistors may be
plugged in. In addition, the checker
may be used for measuring leakage
currents and breakdown voltages as
well as identifying the transistor type.

Designed especially for service tech-

www americanradiohistorvy com

take it from a
hi-fi dealer—

KNOW YOUR EQUIPMENT

BEFORE YOU BUY!

Any dealer will confirm it. The hi-fi fan
who makes the smartest buy usually
knows his equipment, prices and speci-
fications before he even steps into a store.

Where can you get such helpful informa-
tion? It’s available in the Hi-F1 Direc-
TORY & BUYERS' GUIDE—the world’s most
complete reference for the high fidelity
fan. Virtually every piece of hi-fi equip-
ment manufactured is listed in the 1959
Hi1-F1 DIRECTORY & BUYERS' GUIDE—com-
plete with prices, specifications and illus-
trations.

This year's edition is bigger than ever—
180 pages of useful information, arranged
conveniently into sections on tuners, am-
plifiers and preamps, record players,
changers, turntables, tone arms, car-
tridges, tape recorders, loudspeakers and
systems, enclosures and eguipment
cabinets.

In addition to listings, the Hi-F1 DREC-
TORY & BUYEBS' GUIDE contains helpful
articles and features on what to look for,
how to buy, advantages and disadvan-
tages of different models, how to judge
quality and recognize a bargain. Whether
you're a hi-fi beginner or a veteran audio-

| phile, this publication is worth its weight

in diamond styli to you. Yet it costs
only $1.00. Be sure
to pick up a copy
at your favorite
newsstand, hi-fi
salon or elec-
tronics parts
dealer.

The Hi-F1 DIREC-
TORY & BUYERS’
GUIDE is on sale in
October = watch
for 1t!

Zitf-Davis Publishing Co.,
434 S. Wabash Ave., Chicago 5, 1Il.
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nicians, the unit is battery operated
and provides a visual indication of good
and bad transistors.

For complete specifications and price,
write the manufacturer direet for a
copy of the data sheet on the Model 60.

TUBE-TRANSISTOR TESTER

Precision Apparatus Company, Inc.,
Glendale. New York is now marketing

transistor-tube checker which pro-
vides comprehensive testing of tubes.
transistors, erystal diodes, and TV pic-
ture tubes.

The Model 10-60 “Eleetronamic” fea-
tures picture-tube beam current test,
ultra-sensitive gas test, and the fune-
tional testing of wvoltage regulator
tubes. Tube testing features include
all-inclusive tube performance, active
testing of all tube elements, dual short-
check sensitivity by means of a speeial

P W 9 &0 9 @

eIk
5aaaavaannm ‘
50 CEUTEAA DRSS 28

—

[—
low-voltage short-check circuit which
prevents tube damage, and built-in pin
straighteners for 7- and 9-pin tubes.

A five-window, geared roll chart pro-
vides convenient reference for all tube
and transistor test settings.

Transistor and crystal diode testing
facilities include [.»., a wide range of
collector potentials in 22 steps. direct-
reading beta ranges. and emitter-to-
collector leakage checks. The crystal
diode tests, with 22 d.c. voltages
selectable, permit separate forward and
reverse current checking.

The instrument is housed in a sturdy

g

EXTRA HIGH "“SURPRISE”
TRADE-IN ON AMATEUR
AND Hi-Fl GEAR

We're trading HIGH . . . and that means

big savings to you. Tell us what used
Communications. Test

factory-built*
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F B - F ! WALTER ASHE'S &5

"“ONE-STOP SUPERMARKET”

@i _ » RUSH COUPON NOW FOR

NEW
144 -

.‘(v' b »

S E W RAI]II] TV - HI- F

CATA LOG

* MEW! Amureur Communiatian
Raceivers and Transmitters

o NEW ! Mobile and High Frequency
Two-Way Radio Equipment

e NEW! Antennas — Beoms,
Verticals, Towers, Rotators,
Supplies

e NEW! Tubes, Parts and
Components for every purpose

» NEW ! TestEquipment. Meters,
Taols ond Supplies

® NEW! The latest relzases
in Hi-Fi equipment . . .
including special meney-saving
combinstion offers!

Everv dzy of the vear Walter Ashe is your
ONE-STOP SUPERMARKET for cvery-
thing you need in Radio . . . Television . . .
Elecironics! In our new catalog. you'll find
the best names and che most complete selec-
tions of original and replacement pares . . .
plus the newest in top-name Amuaceur High-
Fidelity and Test Equipment . . . just re-
ceived from the manufacturers—-all at low-
¢st money saving prices! You'll like doing
business with Walter Ashe . . . the friendly
house of fast service. large stocks. top
values and guaranteed sarisfaction. OQur job
is to serve you . . . rush the coupon for our
new catalog . . . NOW!

ASK ABOUT LIBERAL TIME-PAY PLAN
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FROM TRIAD

Solve majority
of deflection
problems

« 8 POPULAR YOKES
« 25 NETWORK KITS
« 2 ACCESSORIES

s PACKAGED IN ALL
STEEL CABINET

Most of your deflection problems
as wellas your yoke stockmg prob-
lems are so

| In excess of 25,000 hours. Its operation

| miniature neon lamp which requires no

cians, hobbyists, mechanics, etc, the
unit will magnetize or demagnetize
screwdrivers, nut runners, hammers,
pliers, small wrenches, probes, tweez-
ers, etc. in 10 seconds. The unit oper-
ates from any 117-volt a.c. line and
comes complete with instructions and
a written guarantee.

For illustrated literature on the
Model F-100, write the manufacturer
direct,.

SUBMINIATURE NEON LAMP
Circon  Component  Corporation,
Santa Barbara DMunicipal Airport,
Goleta, Calif. is now offering a sub- 1

series resistor nor external ballast.

The NEZR incorporates current con- |
trol as an integral part of the internal
lamp structure. The lamp measures ‘

T

only 4" in diameter and less than
1” long. It has a midget flange base
which is readily interchangeable with
many assemblies already installed in
equipment.

The new lamp has a life expectancy

is cold and generates practically no
heat. Power consumption is 1/10th
watt with a design current of 1 ma.

The NE2R is available in production
guantities.

TRANSISTOR-PORTABLE KIT
Allied Radio Corporation, 100 N.

Western Ave Chicago 80, IlI has added
5
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N o
OISE’/

Beware Of Cheap Substitutes!

no.Noise NEW
RUBBER COAT

SPRAY

. lmuiales where 6 Oz. Spray Can

ap|

. Prntecls indefl-
nitel

. Prev-nts arcing,
shorting, carrosion

- w-terprunls thor-

+ Non»mllammahlt

* Contalns no plas- Net To Servicemen

NO-NOISE
VOLUME CONTROL
and
CONTACT RESTORER

#* Cleans * Protects
* Lubricates
NOT A CARBON TET ‘ E
SOLUTIO N >
2 Ozx. Bottle ¢ Oz. Spray Can

00 525" ==

VQ--

et To MNet To
Sﬂv::cmcn Servicemen

NO-NOISE
!l" TUNER-TONIC

)
N With PIRMA-FILM
ONEN . E:onemlcal—a little
does a lot Aera;nl c:n
® + Cleans. Iuhn:ahs
rastores all tuners,
;n:Lndlnl waler $
1 ye
v LA + Non-toxic, mon-in-
b flammable

. Use lar TV, radio
wdiF Seru:emen

ELECTRONIC CHEMICAL CORP.

813 Communipaw Avenue  Jersey City 4, N. J.

earning up to*
$25 000 a year

z ~ here is an amazmg

. Mew BUSINESS
4 F " OPPORTUNITY for you

Self-service tube testers do all the work for
you . .. just cullect yaur profits once a week

[
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[TV VIV YY)

eatures varia-
m 10 to 365 upfd.
stic knurled dial cali-
1 530 to 1600 kc. Rotation
regrees. The capacitor measures
squate, “4s” deep, and weighs 5
ounces. It is catalogued as the MS-445.

PERMA-POWER "MAGNEFORMER"

A specially developed portable device
which permits the convenient magnet-
ization or demagnetization of any small

tool is heing offered by Perma-Power

Company. 3100 North Elston Ave., Chi-
cago, Ill. as the “Magneformer.”
Suitable for use by service techni-

October, 1958

Wholesale Only
SELLING

Receivers. Transmitlers. Radar, Special
Purpose Tubes. Relays. Meters, Switches,
Connectors, Reciifiers, Transformers, Mo-
tors & Generators. Wiring Cable, Instru-
ments and All Flectronic Components.

RADIO & ELECTRONIC SURPLUS

14000 BRUSH STREET
Detroit 3, Mich. TO 9.3403

[ MONTHS

www americanradiohistory com

ENGINEERING ‘<7

B.S. DEGREE 7.-
Reiie  IN 27 MONTHS

your B.5, DEGREE IN 27 MONTHS In Aercnautical, Chem-
lenl, Clvili Ehllecmcnl ar Mnhanlcal Engineering: In 36
n ies

Prepare for
unllmited op-
partunities of

snecialized ecourses. Comprehen-he training in electronics.
television. advanced radlo theory and design. math. nuclear
Dhysica and eléctronic
preparatory courses. Low rate. Grnduue. in domand. Spa-
clous cambur: 20 bldes.. dorms. mvm. playvine field. Earn
part of your expenses in Fort Wayne whlle studving. G.I.
approved. Enter Dec.. March., June. Sept.

INDIANA TECHNICAL COLLEGE
9108 E. Washington Bivd., Fort Wayne 2, Indlana

Plaase send me tree ln!ormnlon on B S. ENGINEERING
DEGREE IN 27 MONTHS as checked.

O Electronics 0O Chemical D Aeronautical

D Ciwil O Wechanical O Electrical
B.S. DEGREE [N 36 MO, IN O Math, T Chem. 0O Physics

Name
Address
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— Ten's oorvice AT

from your distributor
or write direct to:

TRIAD TRANSFORMER CORPORATION

4055 REOWOOD AVE.
VENICE, CALIFORNIA

812 E. STATE STREET
HUNTINGTON, INDIANA

A SUBSIDIARY OF LITTON INDUSTRIES
160

1

addition, the printed-circuit board sim-
plifies and spceds assembly, eliminating
the possibility of wiring errors.

The circuit employs five transistors,
a class B push-pull audio output stage
which drives a 3%-inch speaker, a fer-
rite loop antenna, and phone-jack out-

|

put for earphone listening, if desired. |

The company estimates that the single
9-volt battery will provide up to 200
hours playing time.

www americanradiohistorv com

S10CK I §
¢an net up to 3

Retail stores welC®
Drug stores, luncheonetteSs
stores, hobby stores, etc. we
tester Dlaced in their store becat
traffic it attracts and the eommissict

FREE booklet tells all about this booming bu
If you are interested in starting a lifetime bus:
ness, then Al NOW and send for FREE booklet
to convince yourself that this is today's greatest
business opportunity

DON'T DELAY .. . MAIL COUPON TODAY

iCENTURY ELECTRONICS CO', INC,

Y |
= Dept.T-10, 111 Roosevelt Ave., Mineola, N. Y. =
N Please send me FREE booklet and particulars |

about setting-up o self-service tube tester route. B
§ Name .. =
= Address =
City . State.

RADIO & TV NEWS
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The rcceiver measures 33" x7%W%” x |
13" and weighs 22 ounces. 1t is cata- |
logued as the 83 ¥ 766. Write the com- i
pany for full details.

SECO'S V.T.V.M.

Seco Munufacturing Company. 5015
Penn Avenue  South, Minneapolis,
Minn. is now in
production on a
new v.t.v.m.
which incorpo-
rates several fea-
tures unique in
scrvice-type test
instruments.

The Model 208
has a large, easy-
to-read 4%':-inch
200 pa. meter,
mounted on a
sloping panel, and provides sceven d.c,
seven a.c., and seven ohm ranges in
addition io a special EIA ohm scale to
cheek standard color-coded resistance
values and tolerance limits. Accuracy
is = 3¢ on all scales.

The unit incorporates a specially de-
signed “shift-lever” function switch
with all functions clearly marked and
cleanly scparated by positive stops for
cach position. Color-coding on the
function switch identifies the proper
probe—with the switch automatically
connecting the proper probe for cach
function and isolating the probe not in
use.

The instrument is housed in an all-
metal shielded casc which measures
5v” wide, 8%" long, and 3%” high. A
leather, felt-lined carrying case is avail-
able at extra cost.

B&K TRANSISTOR TESTER

B&K Manufacturing Co.. 3726 N.
Southport Ave., Chicago 13, 1ll. has
announced the availability of a new and
improved professional-type transistor
tester, the Model 150.

The instrument accurately measures
junction transistor betu, the actual
grounded-emitter current gain. The me-
ter reads directly in bet«. Accuracy is
within = 54, the measurement being
made with a calibrated and small a.c.
signal. The built-in generator contains

a transistorized 1000 eps oscillator with
buffer amplifier for isolation. Provision
for calibrating its output is handled on
the front panel.

The two beta scales read 0-50 and
0-250. Leakage current, I.., is read di-
rectly on the meter scale, 0-2 ma. for
power transistors and 0-50 #a. and 0-200
ua. for other transistors.

The instrument measures 14” x 814" x
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RECEIVERS

RAX.| Band, 4i4”
Diat, AVC, CW, MCW,
Phone Jack, Volume Control.
Voltage required 24 YOC &
200 V 80 MA, Complete with
7 Tubes. less top caver. Good
wndlllon Size: 16 x 72 x
72" —as |Iluslratcd—
Unit #1 200—1500

Unit 23 7000—27000 KC.
R-26/ARC-5 Receiver—3 to § MC—Use a0
R 28/ARC-5 Recelver—loo to 156 Mc—Used

ARB Receiver—I[90 to 9050 KC—Used
(For details. see last monlh $ ad or send for catalon )
Bc-gsglnmmrfz t

Four

BC-312/342 Receiver—1.5 to

BC-733 Revr—108 to MC—U: S0

BC-503 FM Receiver—20 te 28 MC—New........
BC.683 FM Receiver—27 to 383 MC—Used......
BC-3050 FM Revr—30 to 50 (10 MC Spread) 5
BC-1206 Receiver—200 to 400 KC—U: §4. ‘).—N 2.93

TRANSMITTERS:
BC-191 AM—I100 watt—I1.5 to 12 MC—
Used: & vl'l-—New $34.95
BC-375 AM—IUD Watt—1.5to i2 MG—24 -l

24.05
BC-604 FM—30 watt—20 to 28 MC.......New: 1495
BC-G84 FM 30 watt—27 to 38 MC....... Used: 14.9%

BC-1158 AM—50 Watt—53.3 to 95uMc$—

T-23/ARC-5—100 to 156 MC......
BC-457 AM/Comm. 4 te 5.3 MC...
Navy/BC-696 AM /Comm.—3 to 4 M
Navy Type AM /Comm.—2.1 to 3 MC— N

Y: $7.05—
Navy/BC-459 AM /Comm.—7 to 8 MC... ... Used:

MOUNTINGS and RACKS:

FT-237 Mtg. for BC-604 & BC- GDS—Uud a .. 49.95
FT.346 Mta. for BC-603- 683 3050—New. . H
FT.253 Mtg, for BC-652 & BC-653—New.. ... ... 0,45
FT-220 for Command or ARG.5—3 receuven—New & 00
FT.162 for BC.312 & BC-342—New........

CABLES & PLUGS:

Cahles with PL-59-64 or 61 ea. end.,Each Cahle: $2.75
5 Cable P.S. to Trans, or Rec. o P.§. Ea. Cable: 2
Ba(tery Cabte & Plug for BC-603. 683. or 3050. .
Plugs Only: SCR.522, BC-375, Command Sets. Ea.

MISCELLANEOUS'
Magnets—Rams Horn—5200 Gauss..............
Magnets—Horseshoe. 75 1b. lift: $-l 95—25 Ib. lift:

1-208 SIGNAL GENERATOR—Used............ 59.5
Blank Paper Code Tapes: 30 Rolls M iH)=—60 Rotls 500
CODE TAPES—IS Rolls to a Set—Now 18.95

AN/APS-4 Radar 3 CM—New
C-114 Loading Coil—C-161 Phone Ceil . ...
Navy Fiiters, Same as FL-8—No Cord $I O—Ic 4
L1y
Tuning Units F/BC.375/BC-191—Prices from
85 to 5.95
BC-929 Radar Oscillostope—8 Tubes—U : %9, 'i.)—N‘ 14.95
BC.268—Oseilloscope Radar, 25 Tubes—New... 14.
BC.906 Fred. Meter—143 to 227 MC—U $7.05—N:
RD.7/APA-23 Recorder—Used . N
TS.385—0scillator—376 to 418 MG S=N:
BC-1203 Audio Amplifier Modulator—New.......
Navy RDP Panoramic Adapter—Used...........

DYNAMOTORS & POWER SUPPLIES:

Right—DYNAMOTOR: 1000 VOC @
350 MA. Starting Relay & Filtered:
BD.77: 14 ¥V mmll—s s

9.95—N: §11.93
PE-73: 28 V input—

U: $8. 'L)—N l"l)
PL-59 High Voltane Plug..... a.
PL GI Low Voltage Controf P
wereeniarass-...8 100

DYNAMOTOR:

Left—300 VDC @ 260 MA & — 150
VOC @ 10 MA, Starting Relay.
Voltage Regulator, Filtered:

.............. uU: Sl‘ﬂ—N st

..U Lus—=N.
0a0a=80000a8 Dutput Plug: § Lam
NEW: USED:

12VDC 220 VOC 80 MA DM-34 o §
12VDC 625 VOC 225 MA DM-35
12 vDC 375VDC 150 MA BD-83
12VvDC 540 VDC 450 MA DA-(2
12VDC 425 VDG 163 MA WE.27
12vDC 225 vDC 100 MA D-402
12VDC 250 VDC 60 MA DM.32 oo
12VDC 275VDC 150 MA DM-64 9o
12VvDC 185vDC 210 MA DM-40 245

6 VDC 640 VDC 260 MA—Reconditioned b,
6 VDC 420 vDC 260 MA—Recondilioned b
6 VvDC vDC 60 MA—DM.9450

PE-(20 6-12 VoIt 1/BC-659/BC-620. .

RA-20 110 V 60 cycle f/8G-312/8C. 342,
AC 1/BC.603.683-3050—Kit: S0, M—Wired. ...
AL 1/Command or ARC 5—Kit: §12 L 00—Wired.
PE-125 Vibrapat 12 VDC—500 VDC 160 MA—N:

15,05
18,95
9495

PE.104 Vitrator Supply BC-654—Used........ 0.95

MARS ¢ CD ¢ MARINE

RECEIVER-TRANSMITTER BC-1306—3300 to 6500

KC. Voice 15 Mile, CW 30 Mile, MO or Crystal cnntrol

Crysta| Calh. & C d:
E27‘23‘}) 'Power Supply for BC. 13D

Large Plug to fit BC-1306 or PE-237..
SCR-522 Rec.-Trans.—100 to 156 MC d
RT-18/ARC-I Rec,-Trans.—100 te 156 MC. Used:
BC |335—FM Ree.- Trans. —27 to 36 MC .Used:

659 FM Rec.-Trans.—27 to 33 M .Used:
sc 620 FM Rec.-Trans.—21 to 28 Mc . New:

EE-§ Field Telenhone—ﬁecondutloned ........... $14.95
BD-71 Switchboard—6 Line—N 93— g a5
BD-72 Svulchboard—lZ L' Use

D-89 Switchboard Console Tyne 60 Lines. .
5 Handset—New H Use

Lip Mic—New:

The WORLD’S FINEST SURPLUS BARGAINS'

For Details on Items Previously Advertised— SEND for FREE CATALOG #M-58!

Address Dept. RN o

FAIR RADIO SALES

$5.00 Order Minimum, & 25% Deposit on C.D.D.'s @

Prices are F.0.B. Lima, Ohio

132 SOUTH MAIN ST.
LIMA, OHID

D%~ MAIL ORDER Hi-Fi 2

You can now purchase all your Hi-Fi from one
reliable source and be assured of perfect delivery.
Carston makes delivery from N\P-to:k on most
Hi-Fi, Recorderl and Tape within 24 hours. SEND
US A LIST OF YOUR HI.FI REQUIREMENTS
FOR OUR QUOTATION.

CARSTON STUDIOS

215-TD East 88 St. New York 28, N.Y.

BE INDEPENDENT

Run Your Own TUBE Business

SAYT BOMEY /

We'll nelp you start a successful
“Do-lt-YourseH” Tuhe Tester Route.
Get your share of today's Big Business

in Self-Service Tube Sales! This mod-
ern, Sturdy
FREE TUBE TESTER | -

included with “Package Deal” order
for Nationally Sold ZALYTRON Quality
Brand Receiving Tubes. For full de-
tails, write for Booklet "R"

ZA[VI'ROIV |

UEE CORPORATION i
220 Wes' 42nd St., N. Y. 35, N. V.

www americanradiohistorv com

I

EQUIPMENT, COMPONENTS

OR PARTS!
The more than 243.000 readers of RADIO &
TV NEWS are always in the market for a
rood used ecuipment buy. So. if you have
something to sell, let RADIO & TV NEWS
readers know about it in our classified section.
It costs very little: just 50¢ a word, including
name and address, Minimum message: 10

words. For further information, write:
Martin Lincoln
RADIO & TV NEWS
One Park Avenue
New York 16, New York
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= P, A system
» hiand toals

= tape recorder
= portable TV set

FROM YOUR CAR, Boaol or Plane!

writh

INVERTERS

FOR CHANGING YOUR STORAGE
BATTERY CURRENT TO

AC HOUSEHOI.D EI.EC"I;I:::ITY
. Ld r
ANYWHERE eoein Yo o P el

OPERATES

PORTABLE TV SET
directly from your <@t

OPERATES

o TAPE RECORDERS

® DICTATING
MACHINES

® PUBLIC ADDRESS
SYSTEMS

® ELECTRIC SHAVERS
direcily from your cor!
MAKE YOUR CAR, BOAT OR PLANE

A ROLLING OFFICE!"

OPERATES

# RADIOS

@ RECORD PLAYERS

o MIXMASTERS, ETC.
direcily from your cor!

gt o,
'a..__ _ nﬁ

# )
'ﬁ E ¢ -maunted ou:\
1

ot sight under
-] L+ trunk
5 :emponm;/

dash or in
Lo—

UNIVERSAL
INVERTERS

Especially designed to change & or 12 volt
D.C. to 110 volt A.C. 60 cycles.

for...
o EXECUTIVES ¢ POLICEMEN
8 SALESMEN @ REPORTERS
» QUTDOOR MEN ¢ FIREMEN

e PUBLIC OFFICIALS

MODELS SU-RHG {4 volits} 125 to 150 watts. Shipping
weight 27 Ibs. List price... .. oveee.aet $89.95

DEALER NET PRICE. .. ....$59.97
12U-RHG (12 volts} 150 to 175 watts, Shipping weight
27 Ibs, List price..cceeceninecrnnnnns $89.95

DEALER NET PRICE. ..,...$59.97

Write for literature on other Sizes and Models
of ATR INVERTERS, priced as low as $9.95 list.

SEE YOUR JOBBER OR WRITE FACTORY
A/ NEW MODELS +/NEW DESIGNS 4/NEW LITERATURE
« "A” Baltery Eliminators « DC-AC Inverters o Auto Radio Yibralors

American Teevision & Raoio Co,

@SAINT PAUL 1, MINNESOTA, U. S. A,

Ruality Products Scwce 1957
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78" and weighs 9% pounds. The man-
ufacturer will prov1de complete specs
on request. Please specify Bulletin No.
150 when writing.

DECADE BOXES

The Distributor Division of Aerovox
Corp., New Bedford, Mass. has intro-
duced a new and complete line of dec-
ade boxes especially designed for every
laboratory and testing application.

Ten models comprise the line which
includes three capacitance models,
three resistance models, and four in-
ductance models. Designed with pre-
cision components and of heavy duty
construction, the new units provide
long, trouble-free operational life, ac-
cording to the company.

The exterior appearance is desxgned
to complement other laboratory test
instruments. Face plates are treated
in black backgrounds with white let-
tering for maximum legibility. Mul-
tiple dial units have the highest value
multiplier on the left-hand side so that
readings are in order, as taken.

The company’s local distributors are
handling the line with additional infor-
mation available on request from the

Division. —50—

Stereomaster 130
(Continued from page 48)

hand speaker, and both speakers must
always be in phase. When in-phase, the
sounds from both speakers would be
additive while out-of-phase they would
tend to cancel out. Proper phasing can
be achieved mechanically when hook-
ing up the hi-fi stereo system. If stereo
discs and recorded stereo tapes were
standardized with regard to proper
placement of the left- and right-hand
channels, we would not require a stereo
reversal switch. Unfortunately stand-
ards are still lacking. We have run
across quite a few stereo tapes that
were not recorded in accordance with
more common practice and it was
found that the stereo reversal feature
was quite useful in that the left- and
right-hand speaker systems could be
interchanged without difficulty.

To simply play stereo program ma-
terial one would not require any fur-
ther flexibility of his preamplifier.
However, there are many occasions
when the hi-fi enthusiast would like to
play single-channel material, whether
a record, tape, or possibly an FM broad-
cast, and be able to reproduce any of
these through either one of the speaker
systems or have them combined to be
reproduced through both outputs. Also,
it would be particularly nice to be able
to mix, for example, two programs—
especially for recording purposes.

The balance control on any stereo
preamplifier has a very important func-
tion to perform and should certainly
not be omitted. Most tapes, and we're
not too sure as yet about discs, unfor-
tunately have quite a variation in the
recording balance between the two
channels and it is a rare occasion when
one finds identical levels in a number

www americanradiohistorvy com
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Buy

QUENCV METEIIS BUYS!
BC 221; 125 20.000 Army version of Navy
1 Fr Meter. C ex- s'ls 50
colllmt condlllnn and_checked nut.
EQUENCY METER: 'inrne a8 nbme bnt
modulated Excellent con 49 . 5
Brand new . ... ......._

0.
Less TD and some mlnor pnns Like new. Write

2’:.:’."3‘...’?‘."?. o $250.00
A I-‘.x & ut: um.ii;uwhr SUREFLY
foaucea °°.°.'f.!°‘?'f“.f.°." ......... $24.95
_G_Wﬁ'un—
Goos uaed ‘somattion’s e s $39.95

Dm-ah oT

12 V input 625 V @ 225 mil. output.

Excellent
ARE :ommumcn‘rlo

Continuous tuning, 19%-8.000 kc

R tuhes sunarket 4 hands. Excel

....................... $7.95
- $11.95

Table model 38-1.000 MC. A‘\l Built in 110
power sup ly Comple with tubes,
plug\-ln tuning units. Excel. s1 25 00

1.5-18 MC in 6 h 2 BF l!aE’s xtal

filter and 110

Excel.
BC-312 COMMUNIEATIONS RECVR,:!
above but with 12 VDC dyn. insteld
of 110 V. power sunniv. Fxeel...
BC-611 HANDY-TALKIE CHASSlS
Brand new. boxed, crvstal controlled. 3-8 MC.
I‘I‘H ANTENNA (less tuhes, coils: ss 95

LUMBIA SPECIAL!. ...
NEW' PERMO-FLUX HI F1 HEADSETS
Annular R‘rooved plastic ﬂhro cones ss in spelk-
ded chamois ffs for full
lcoustlcal load.

mu
BOO hm .\vnll'\ble in_mon-
e Pleaae lpeclfv
1 01

We-ho UNMRELE UHF H[Lllvhr
100-158 MC \\'“h AC supnly RA-42. New in
case, | Best VHF set ever made.

Apu=ia o

Power-packed  VHF

Plete with all com

chnnnols
With

Tmmmll.ter Receiver com
. 100-156 MC
modulatlon cryl

ND -
.".IALL 18 TUBES' Exul sz“ 50

il Brders FOB Lo: nngele: 259/ deposit re-
qu:r-d All itemg lublect to prior sale. NO
MINIMUM ORDER $3.00. WRITE TO DEPT. R

ELECTRONI

@

Lt

MICROTRAN
MATCH MASTER

UNIVERSAL IMPEDANCE
MATCHING & LEVEL
ADJUSTING TRANSFORMER

Matches speakers of different
impedances and power levels.
Power: 50 watts.

Peak power 100 watts.
Frequency Response: 15 to 20,000 cy.
Impedance Range: 16, 8, 42;

1 to 3 speakers.

Power Level Adjusring Range: 6 db
Guide Chart: Simple hookup chart.
Finish: Baked Enamel. Wt: 4,0 Ibs.
Model HM-80. List $14.95

ICROTRAN

145 E. Mineola Ave.
Valley Stream, L. I., M. Y.

int.

y

e

:
£

[HE3

2251 W. WASHINGTON BLVD.
LOS ANGELES 18, CALIFORRIA

company

RADIO & TV NEWS
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of recorded tapes. For this rcason, one
should have available a control for bal-
ancing the recorded material properly
in addition to the master volume con-
trol to raise or lower the output levels
of both channels simultaneously.

A phase control (which inverts the
phasc of onc of the channels without
interchanging the channcls) might not
nccessarily be classed as a "‘must” item,
but there have been cases when the
phase of one channcl of a recorded tape
would shift back and forth during
transition from one selection to an-
other. A phase reversal control would,
of course, solve this problem but we
believe that the recording companies
will soon eliminate this situation by
standardization.

When it eomes to rumble and scratch
filters and tone and loudness controls,
the advantages and disadvantages are
similar to thosc previously described
for monaural playback.

The third, or center channel, output
could be considered as more or less of
a convenience. One could insert an ex-
ternal matching network between the
two channels to hook up a third speak-
er system. If this feature is supplied
as part of a preamplifier it simply
offers additional convenience.

The foregoing are some of the im-
portant features available in stereo
control units. Whether or not all of
thesec features are desirable is up to the
individual user of such cquipment—and
whether or not his budget can be
stretehed to inelude such conveniences.

One thing is certain—the “Stereo-
master 130" reported here provides all
the features that one could possibly
want.

Over and above its mechanical fea-
tures and flexibility the most important
quality of a preamp is. of course, good
performance. No preamplifier, for ex-
ample, although it has all of the flex-
ibility that one could desire, is worth
its salt if the electronie performance is
poor. With this thought in mind and
following our customary proeedure,
this preamplifier was thoroughly
checked under laboratory conditions.
The results are as follows:

Sensitivity: 033 v. for 1 v, output on
tuner input and .0012 v, for the mag-
netic input.

Huwm and Noise: For tuner input —65
db and for magnetie input —53 db, re-
ferred to 1 volt. These hum figures
were with shorted inputs. For open
circuited condition the hum and noise
figures were —63 db and —49 db
respectively.

The sccond channel hum and noise
figures werc approximately the same
for magnctic inputs but for tuner input
they were slightly higher: —59 db for
both open and shorted input conditions.

Frequency Response: = 25 db from
30 to 15,000 cps. It is interesting to note
that Scoit followed its usual procedure
in incorporating a sharp cut-off rumble
filter within the cireuit of both Chan-
nels A and B. This filter is wired direet-
ly into the circuit and is in addition to
the rumble filter control mounted on
the front panel. The fiequency response
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X CELITE, NcorrPORATED

ORCHARD PARE , HNEW YORK

Canada: Charlos ‘W, Paintan, Lid,, Teronto

CATALOG OF
Professional Luality Rits
“CIRECT FROM FACTORY"

INSTRUMENT KITS
Hi-FI KITS, SPEAKERS

HI-FI CABIRETS "uier

Selection)

Electronic PHOTOFLASH Kits

FAY AZ YOU WIRE with Frasvision “SPLIT-RITE" B few
skarted. Each Kit is split inte a
laU Bl OFJer clE 3L 8 Time 8 yeu wie
RCA - C8S

at BIGGEST
5.3 DISCOUNT!

[y —

TRAHSVISION, INC., New Rochelle, N.Y, i

Rush FREE Catolog of KITS, HI-F} Equipment,
Cabiaets, Records, etfs.

RECORDS

Nome.
Address
City. _State

- e mm - -y
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« « « Superbly made and designed for Radio, T.V.
and Electronic Technicians, See your Distributor
+ « v only one quality ... the finest— whether
you choose individual items or the handy kits . . .

Use the Tools the Professionals use!

F_AI.VARADIO

Check [¥] and save [5]

on these unique, unusual items!

e Here's an odd-ball! e
NAYY RUGGEDIZED TELEGRAPH KEY
Complete with & ft. cord and IPL-53 plugr, SI 50

Unusual, hut F.8. Brand new and onlv.....

NEW OIL FILTER CONDENSERS ™

Do A mide @ 1.600 Vs
<Dl M
.D.: 10 mfd, ®_1. l Qyo \

U.H.F. EQUIPMENT! ALL 200-400 MG.
TDZ 30 W. TRANSMITTER

10-channel, 2uto-tunce. 110 V., B(_ eveles, Navy
surplus.  Comnlete with lubes.  This is not a
run-ofsthe-mill piece of gear! Its or iginal govern«
Ment cost was approx., S7.000: Fxcellent eondi-
tlon. Takeé the whole truckload (nn

prox. 1,000 Ihs, w:—h'hu n-r oul\ .

UHF TRANSCEIVE

2 McC, 10 Crystal  controlled,
MOTOR TUNING? ‘\h\d(‘l Mr\lt U W. omput.

Three (3) units to s -'5

Used, All for ony. ... .. .cco.oesee 8|
RDZ RECEIVER

200.400 MC. 110 V. GO c¥e, Used...... $45.00

MAGNETRON TUBES
In new. orlglnﬂl boxcu
.$25.00: T30A. ... 0aas $2.50

'I'EST EQUIPMENT SPECIALS!

1} TS-70, RF Wattimeter, With Plotoelec:
trlc cell lndlcmur 200 microamp meler,
x('d. HRE oW, o o ev i cae et 35.00
2} TS5-299. < K" :Band Test Set. New,
3} TS:277/AP. Screen Roem Tester, New . IOO OD

RELAY BARGAINS! 2 FOR $1.00!
1) .IDVANCE TYPE 631C. 12 VDC coil. 20 amps,
S, 115 V, coniacts, New., Get 'em wd&l
i) TVF::QZOSA . 12 vDC DPPST, 5 amp. 113
con! <,

VHF SIGNAL GENERATOR MICROYOLTER
1-222A. Input 110 V., 60 cye, 150-230 MC szs oo
and 818 MCc, 53 KC er;sul eallbrator. New. W& ¥

VHF GROUND PLANE ANTENNA
Aplp;ox 180 MC. New, boxed. .
(@@L onoooongocnonnoo0DO0000000000O0

FOREIGN BUYERS NOTE:
We Bave large Inventory of GRC. CRD-8, MT.686/
GR, -nd. Mllltn v Test Eauibment. Tell us your
s for prompt quoOLes.

All itemn mbject to prior sule and :hll‘\ql‘ M 'rrlee
without notice, Minimum order $3.00. FO rth
Hol ywond Calif. relldenu lﬂd 4%,

ALVARADIO INDUSTRIES

£523 Satsuma Av: . No Hollywood Callt.
Phone: POplar 6- SSSS Cable: ALVARADIO
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COY NE offers

Training in

AT HOME

Spare Time

The future is YOURS in
TELEVISION—RADIO
COLOR TV!

A fabulous field—good pay—fascinating
work —a prosperous futu-e! Good jobs,
or independence in your own business!

Coyne brings you MODEIN—QUALITY
Television Home Training; training
designed to meet Coyn= standards.
Includes RADIO, UHF ar.d COLOR TV. No
previous experience needed. Practical
Job Guides to show ycu how to do ac-
tual servicing jobs — make money early
in course. You pay only for your train-
ning, no costly “put togetk.er kits.”

SEND COUPON FOR
FREE BOOK

and full details including |
easy Payment Plan. No |

obligation, no salesman
will call.

Coyne—the Insti-
tution behind this
training . .. the
largest, oldest, best
equipped residen-
tial school of its
kind. Founded
1899,

B. W.Cooke, Jr_, President

- |
ELECTRICAL SCHOOL

500 $. Pavlina, Chicago, Dept. 78-H6
A Technical Trade Institute
Chartered Not For Profit

et e e e s e e e e e
COYNE Television, Home Training Division

500 S, Pauling St., Chicago 12, {ll.
Dept. 78-H6

Send Free Book and details on how I can | l

get Coyne Quality Television Home Train-
ing at low cost and easy terms.

Address.

I
I
I
I
I
} Name |
I
I
I

City State.
(It is understood no salesman will call) I

measurements show that the output of
the preamplifier is down 14 db at 10
cps.

Rumble Filter: —21.5 db at 20 cps.
This is an extremely sharp cut-off con-
sidering that the effect of this rumble
filter at 100 cps is a reduction of only
1.4 db from flat response.

Bass Control: —19 db to + 144 db
from minimum to maximum positions
of the control at 30 cps.

Treble Control: —19 db to + 16 db
from minimum to maximum positions
of the control at 15,000 cps.

Scratch Filter: —5 db at 5000 cps;
—6.3 db at 10,000 cps; —11 db at 15,000
cps; and —16 db at 20,000 cps.

Loudness Control: This unit incor-
porates a design that not only boosts
the low-frequency end of the audio
spectrum but, in addition, provides
boost at the high end. We obtained a
13 db boost at 30 cps and a 9 db boost
at 15,000 cps. This was at a normal
listening level.

Equalization: The over-all equaliza-
tion through the magnetic input circuit
comes within + .65 db of the standard
RIAA curve.

IM and Harmonic Distortion: Both
intermodulation and harmonic distor-
tion measurements were made under
two different operating conditions:
“average,” 1 volt in and 1 volt out; and
“maximum,” .5 volt in and 2 volts out.
In the latter case the input level con-
trol was adjusted to provide the neces-
sary output. Under these two conditions
the intermodulation distortion for tuner
input is .095% and .169% respectively.

The harmonic distortion for “aver-
age” operating conditions is .33% at 20
cps, 12% at 1000 cps, and .26% at
20,000 cps. For “maximum’’ operating
conditions, the harmonic distortion is
31%, 25%, and .67% at the same fre-
quencies.

Channel Separation: 50 db.

The above specifications show the
actual electronic performance of Chan-
nel A only. Channel B was checked for
every one of the tests indicated above
and there were slight variations here
and there. However, none of them was
worth mentioning. Basically, the two
channels are identical.

All of the function switches and con-
trols performed their normal operation
without annoying “clicks,” “pops,” etc.
From all the lab data and listening
tests we are convinced that this is one
of the best stereo preamplifiers that we

have checked. e
//APPLIAN (E |

“I'm seriously considering stocking
food items . .."”
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ORDER by MAIL and SAVE!
TV PICTURE TUBES

10BP4 $ 7.95 178P4 $10.95 21AMP4 $19.95
12LP4 8.95 17CP4 17.00 21ATP4 20.95
14B/CP4  9.95 17GP4  17.60 21AUP4 20.95
16DP4  14.95 17HP4 13.60 21EP4  14.95
16EP4  15.90 17LP4 13.60 21FP4 15.95
166P4  15.90 17QP4  11.95 21WP4 17.30
16KP4  10.95 17TP4  19.30 21YP4  15.95
16LP4  10.95 19AP4  19.30 212P4  14.95
16RP4 10,95 20CP4  13.90 24CP4  23.95
16WP4  15.20 20HP4  17.95 24DP4  26.95
16TP4  10.95 21AP4 22,10 27EP4 39,95
17AVP4  15.20 21ALP4 20.95 27RP4 38,95

277—6 month guarantee—all others 1 year. Aluminized
Tubes 85.00 more than above prices. These prices are
determined to include tne return of an acceptable sime.
iiar tube under vacuum.
ALL PRICES FOB CHICAGO ILLINOIS. Deposit
required, when old tube is not returned, refund-
able at time of return. 250% deposit required on
Cop sthmenh Old tubes must be returned pre-
Pald. e ship anywhere.

WRITE FOR COMPLETE LIST.

— PICTURE TUBE OUTLET —
3032 MILWAUKEE AVE.

CHICAGO 18, ILLINOIS
Dickens 2-2048

PREPARE FOR A GOOD JOB!
BROADCAST ENGINEER
RADIO SERVICING AUTOMATION

TELEVISION SERVICING
BLACK & WHITE—COLOR

APPROVED FOR VETERANS AND SURVIVORS
OF VETERANS
BUILDING AIR CONDITIONED
SEND FOR FREE LITERATURE

BALTIMORE TECHNICAL INSTITUTE
1425 EUTAW PLACE, BALTIMORE 17, MD.

TAPE RECORDERS

HI-FI COMPONENTS
Tapes ® Accessories
Low :o’:ltsm::::i quality Unusuai
rteordmg tape, in boxes Yalues

DRESSNER 69-02 RA. 174 St., Flushing 65, N.Y.

47 RADIO PROJECTS ¢

Plus“White's Radio Log"’
Think of it ..
you ¢an build . explained with diagrams. photo-
: gmg s and step-by-step instructions, ﬁl“

5 ite’s Radio ,*adirectory listing
d Canadian AM, FM'and TV stations by call let-
ters, locations. kilocyctes snd power and over 1,000
world - wide shart- Wlu lutiom Terrific vainel
Get this 192- Dun » RapD10-TV EXPER)-
No., T5¢; ordirect from:

SCIENGE & MECHANI G, 450 €. Ohia Stv, Debt 757, Chicago 11
SERVICE STATIONS WANTED

Additional authorized exclusive service and repait sta-
tions required by America’s first mass producer of depend-
able low-cost ultrasonie systems. Thousands of units
already installed throughout the United States and Canada.
Excellent opportunity for established radio, TV. industrial
electronics or appliances service firms. Writs Robert
Markel, Service Manager, or phone EDgewood 3.5400.

.47 electromcs projects

the narda ultrasonics corporation
625 Main Street, Westbury, L. I, N. Y.

POLICE BC-603 FIRE
FREQUENCY 30-54 mes CONVERSIONS

Precision instructions & diagrams for fast. simple
conversion of BC-G603 receivers to cover Police. fire
& commercial frequencies. A.C. power supply in-

$1.00 PER PACKAGE

DIAL-FLITE ELECTRONICS
325 MITCHELL AVENUE SALISBURY, N. C.

eluded.

Be & *key’’ man. Learn how to send and
recelvl messages in International Morse
code, Icpte with 2 around
the zlobe Learn at home quickly through
famous Candler System. Used by best
operators. Qualify for Amateur or Com-
mercial License. Write for FREE BOOK.
CANDLER S5YSTEM C€O., Dept. 2-L,
Box 9226, Denver 20, Colo., V.5.A.

RADIO & TV NEWS
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increase your know-how
.. . increase Yyour income
RIDER BOOKS AND MANUALS

PORTABLE AND CLOCK RADIOS, by Ben Crisses
and Uavid Gnessin, You can Jearn all about porte
able and clock radios—their circuitry. their repair,
in this modern book. Beginning with typical port.

able radio circuits, emphasis is placed on filament |

circuitry and how najor problems of current dis.
persion are handled. Transistor circuitry is cove
ered, Stress is placed on portable radio power
supplies tor battery circuits and battery and AC.
LC eircuits. Numerous battery testing techniques
explained. Covers repair, replacement and align-
ment plus a detailed discussion of probable
‘mechanical troubles, replacement procedures and
short-cuts, Tips on extending the life of the set.
are discussed. Clock radios, their circuitry, a wide
variety of clock movements, how to adjust them
and locate detects also covered. Tips on cleaning
and lubricating clock mechanisms., £224, $2.75.
HOME AIR CONDITIONING — Instotlation & Repair
by J. Derman, F. Makstcin, H. Scaman. This
modern, completely practical text by three experts
in the field of home air conditioning, enables any-
one to understand the organization. operation,
installation and repaiv of all types of home air
conditioners. Starting with the principles of the
process of cooling alr, it covers all facets of home
itir conditioners.

Both eleetrical and mechanical components are
fully identified, described and illustrated, permit-
ting instant reeognition of the parts. Funetion of

each part, its contribution to the cntire unit is |

explained in detail. Troubleshooting and repair
techniques are completely covered plus informa-
tiewr on how to pinpoint specific troubles by their
symptoms. Typical window & package installiitions
and smaller commercial ingtallatiens are discussed.
Tells how to select the proper unit to meet the

requirements set by windows, walls, floors, ceil- |

ings, the cubic dimensions of the space to be
served amd the number of people for which the
unit will be used. An extremely practical and
usefut guide for all who seek entry into the lucra-
tive air conditioning tield. #211. $3.50.

FUNDAMENTALS OF TRANSISTORS (accond edi-
tion) by Leonard M. Krugman, P.E. Published in
19564, the first edition of this book gained an inter-
national reputation as an outstanding text de.
voted to the fundamentals of transistors—their
characteristics, performance and application. One
of its main features was the lucid presentation of
the theory of semi-conductors. This, the second

edition (revised and expanded), modernizes the |

text so as to embrace the latest developments in
the transistor art and so bring the book completely

up-to-the-minute, The numerical examples cone |

tained in this book make every equation both
understandable and usable. The tremendous nume-
ber of transistorized devices—radios, amplifiers,
etc.—that require a knowledge of transisto
makes this MUST READING FOR EVER
TECHNICIAN, #1690, soft cover, $3.50,
REPAIRING TELEVISION RECEIVERS, by Cyrus Glick.
stetn. The most modern completely practical book.
written by an cxpert with long coxpericnce in
television receiver repair. Devoted to troublee
shooting and repair techniques which are modern,
yet down-to-earth, Covers the use of simple as
well as elaborate test cquipment of all kinds. Pro.
fuscly illustrated. Soft Cover. 212 pp., S%” x 8™,
illus. 191, Only $4.40.

GAS TUBES edited by Alexander Schure, Ph.D.
The growing importance of gas tubes in indus-
trial electronic applications makes a thorough
knowledge of them a must. This book, the latest
in the famous Electronics Technology Series, de-
scribes the various types of gas tubes, their physi-
cal construction and applications in a remarkably
thorough and understandable manter. Starting
with an explanation of ionization in gases, the
text covers the role of ions, gas conduction and
are discharge in gas tubes. Gaseous rectifiers are
fully described and compared with high vacuum
rectifiers. The effect of.gas on the thermionic tube
and the value of mercury vapor in rectifiers are
covered. The text details the use of gas tubes as
highly effective voltage regulators with examples
of the circuitry involved. Triode thyratrons, their
‘econstruction, operation and application are ex-
plained. Other types of gas tubes and their related
circuitry covered in this text include: gas-filled
phototubes. cold-cathode gas tubes, mercury pool
rectifiers and ignitrons. 3£166.24, 31,50 .

Rider Books are sold by parts dis-
tributors and bookstores. Look for
the familiar Rider Bookseller. It
carries a wealth of electronic
know-how in the many titles
covering every phase of radio,
TV, audio and electronics. There's
a Rider Book that will make serv-
jcing more profitable, increase
your income. If these books are
not available, order direct: RTN-10

g o JOHM F. RIDER PUBLISHER, INC.

16 Wext ldith Strast, Maw Yark 11, W, ¥

October, 1958

| Sun | Mon | Tue | Wed [ Thu | Fo | Su |

ey
CALENDAR I3

of EVENTS JEl1

SEPTEMBER 30-OCTOBER 4

1958 New York High Fidelity Music Show.
Sponsored by the institute of High Fi-
delity Manufacturers. New York Trade
Show Building. Open to the public at
nominal admission ‘ee. This year's Show
theme is "The Age of Stereo."

OCTOBER 1-2

Engineering Writing & Speech Symposium.
Sponsored by [RE and PGEWS. Hotel
Biltmore, New York City. Details from H.
B. Michaelson, IBM Research Center, Box
218, Yorktown Heights, New York.

Conference on Radio Interference Reduc-
tion. Sponsored by Armour Research
Foundation and U, S. Army Signal En-
gineering Laboratories. Museum of Sci-
ence and Industry. Chicago. Additional
details from Conference Secretary, Ar-
mour Research Foundation, 10 W, 35th
St., Chicage 16, lIl.

OCTOBER 8-9

IRE Canadian Convention. Sponsored by
Region 8 of IRE. Exhibitien Park, Toron-
to, Ont. Program information available
from A. P. H, Barclay, % convention
headquarters, 1819 Yonge St. Teronte,
Ontario.

OCTOBER 13-15

National Electronics Conference. Spon-
sored by AIEE, IRE, lllinois Institute of
Technology, University of lllinois, North-
western University. Hotel Sherman, Chi-
cago. Further information available from
A. H. Streich, general manager, NEC,
84 E. Randolph Street, Chicago 1, Illi-
nois,

OCTOBER 20-22

URSI Fall Meeting. Sponsered by Na-
tional Academy of Sciences, National
Research Council, and IRE Professional
Groups. Pennsylvania State University,
University Park, Pa.

OCTOBER 27-28

Fitth Annual East Coast Conference on
Aeronautical and Navigational Elecironics.
Sponsored by the IRE. Lord Baltimore
Hotel, Baltimore, Md.

www americanradiohistorvy com

It's easy to learn all about

DIGITAL COMPUTERS -
« PULSES »

THE RIDER 'PICTURE-BOOK' WAY

Rider ‘picture-book’ training courses are the easiest,
t, most i way to increase your elec.
tronic knowlcdge. Text is written in down-to-earth

| English and explanalions are thorough enough to

satisfy !lne moll crihcnl engineer. Fundamentals arc
, page-by-page, permitting you
:o build your knowlcdge step-byestep. Specially cone
ceived, easily understood illustrations support the
text and make each subject erystal elear. These two
new ‘picture-book’ eourscs are your springhoard to
progress in the exciting electronies field.

BASICS OF DIGITAL COMPUTERS

by John S. Murphy
catapults you into tha exciting digital computer field

If you have a knowledge of the fundamentals of
electronics, you can master the basics of digital
computers and understand the details of any specific
digital computer with this new 3 volume ‘picture.
book" course. Written by an expert in the computer
field, text matter has been tested and proven in the
training of computer field engineers and techni-
cians. More than 350 illustrations support the text.
This 3 volume set starts with digital computer
system background, progresses to the components
and units of a system, and presents the details of
transition from communication electronics to com-
puter electronics, It ties together logical building
blocks and elemental circuits through typical exam-
ples combining their use. Finally, the course deals
with the operation of computers covering the major
unjts in a computer from 8 system’s point-of-view.
For all who wish to enter this exciting new field,
or broaden their knowledge of it, Basics of Digital
Computers is must reading. Ideal as a starting
point for technicians, engineers, programming per-
sonnel, field sales engineers, maintenance men.

#196, 3 volumes, soft covers, $6.95 per set
#196.H, ¢loth bound, 3 vols. in one binding, $7.95

BASIC PULSES
by Irving Gottlieb, P.E.

Ever since the time Samuel F. B. Morse first opened
and closed a switch transmitting series of pulses

| from Washington to Baltimore, pulses and pulse

techniques have become vital to the successful appli-
cation and expansion of electronic technology.
Pulses direct the high speed operation of all types
of computers; underlie the functioning of radar
systems for early warning, recognition, fire control
—in general the gathering of information from
distant points by electromagnetic radiation means.
Pulses guide industrial operations that require split-
second timing for mass production — counting,-sort-
ing and testing. Virtually every form of electronic
timing involves the use of pulses. The functioning
of every television system — over the air or closed
circuit — depends on correct pulse frequencies, dura-
tion and shape; in fact the applxcatxon of pulses
recognizes almost no boundaries in the field of
electronics, You can learn all about pulses and ex-
pand your opportunities in these fields qulekly.
easily and economically with this one volume ‘pic-
ture-book’ training course — all that is necessary is
a knowledge of the fundamentals of electronies.
Basic Pulses is a thorough crystal-clear presenta-
tion of the nature, measurement and application
of pulses -~ what they are and how they are used.

Basi¢ Pulses covers each facet of pulses. For
example, 256 individual aspects are covered in the
section devoted to waveshaping techniques. 24 dif-
ferent types of pulse generators are detailed, Every
equation is made completely understandable by
numerical examples. A glossary of pulse terms is
included.

#216, soft cover, 176 pp. $3.50

Basics of Digital Computers and Basic Pulses are
now available. If you cennot get them where you
normally buy your books, order direct.

10-day unconditional money-back guarantee

(e e e r e T E e S - o --——-—-—--

t P PNl joun F. RIDER PUBLISHER, INC.
] 'I‘ 116 West 14th Street, N. Y. 11, N. Y.
I enclose $. Please send mo:

0 3 vol. BASICS OF DIGITAL COMPUTERS
set (goft cover) $6.95 (T Cloth bound edition, $7.95

{J BASIC PULSES (soft cover) $3.50.

) understand 1 may return the books in 0 days for
refund of full purchase price If not satlsfled,

Name.

Address,

City Zone. State.

.
[}
]
1
]
1
1
1
[ 3
1
t
3
]
]
]
1
]
[}
[}
]
1
1
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RTN-10
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RADIO & TV NEWS
...the magazine

service technicians
read...
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Ask one of the more than 100,000 radio and tele-
vision service technicians who read Rapio & TV
NeEws regularly! He'll tell you each issue is as vital
to him as the signal generator on his workbench.
That's because Rabio & TV NEws reports all new
trends, developments and techniques in the indus-
try—tells how to save time and make money in
servicing.

Look, for example, at what's ahead for service tech-
nicians in the November issue of RADIO & TV NEws.

@ MULTI-SET TV INSTALLATIONS: Principles
and Practices—Here's the first of a four-
part series on the installation of modest
systems in apartment dwellings, motels—
any building or house where one antenna
is designed to service several TV sets.
There's great opportunity for smaller shops
to get in on such business. Here's how.

@ X-RAYS FROM TV SETS: Are They Harmful?
A qualified writer sheds some interesting
light on how dangerous the x-rays gener-
ated by TV sets are to home viewers—and
to the technicians who. are in close contact
with the sets..

@ LOADING THE PHONO CARTRIDGE—Com-
plete theory and principies of cartridge
loading for best performance, covering both
magnetic and piezoelectric types.

@ INDOOR PUBLIC ADDRESS SYSTEMS —
Planning the system, types of speakers and
amplifiers, selecting the correct micro-
phone.

& TRANSISTORIZED A.F.-R.F. SIGNAL
TRACER—Construction details on an instru-
ment with high input impedance, loud-
speaker and. meter indications, and low
battery drain.

® AN IMPROVED MULTI-PURPOSE PROBE—
This easily constructed probe eliminates
the time-consuming problem of probe
switching.

@ SCOPE CALIBRATOR AND PULSE GENE-
RATOR—Construction details on a versatile
accessory which provides square waves and
pulses for many testing purposes.

PLUS all regular departments such as Service In-
dustry News, Mac's Radio Service Shop, Test Bench
Puzzles, Service Association of the Month, Service
Notes, What's New in Radio and Audio. AND fea-
tures on high fidelity, amateur radio and communi-
cations, electronic construction.

If you're a service technician, make sure RADIO
& TV News is standard equipment on your work-
bench each month. If you're not yet a subscriber or
your subscription is about to expire, act today!

REGULAR SUBSCRIPTION RATES
$4 one year $7 two years $10 three years

RADIO & TV NEWS

434 South Wabash Avenue, Chicago 5, il

167
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SPECIALS

® JENNINGS VACUUM-VARIABLE CAPAC-
ITORS: Type UCSX—Range Approx. 20 to
700 MMEFD 4 10 Kw. Complete with mount-
ing brackets, and Gear Drive and motor.
................................... $36.95

Cornell-Dubilier Heavy-Duty 12-Volt Power

Supply. (.. Model No. 3411 Heavy-Duty
300 Volt D.C. Output at 335 MA. Vibrator
Supply Units are made with the finest of

components and best construetion for long
trouble-free use. All units are brand new,
packed in original Cartons.  TUnits come
compilete with two CK-1006 Rectifier Tubes
and C.Ib. Vibrator Type 12VF10. Input:
L6 VDS, (utpur: 300 Volts D.C. a1 333
Milliamperes,  Size: 814”7 High x 13%”
Wide x 71,7 Deep. Weight: 28 1hs. Sale
Price o e, £19.50

® RCA #77413 Filament Xmfr {(Aute-Xmfr
Type) Primary: 117 Volts AC—60 Cyeles.
Secondary : 38 Volts @ 150 Ma.
Cat. No. FRAOT.... ... ..., Special $1.00

® General-Radio Variac Type 200 CUH--The
original continnously adjustable autotrans-
former—Input \nlt‘lgc 115 volts at output
voltage of 0 to 270 volts @ 2 amps.  Also
will operate from 230 volts and deliver from
0 10 270 volts @ 2 amps. Brand frew-—
sealed in ortginal cartons—only $11.95 less

knobh & dlal.
With knob and diad only $12.95
115 V.—60 Cycle

1,100 volts @ 5
Entire secondary

® Philee Hi-Voltage Xmfr.
input Primary Secondary:
Ma.. with tap at 700 volts.
insulated for 7,000 volis.

Cat. No, FRA03. ... ... ..., Price §3.00
* 15" Dynamic Speakers—RBrand New—=8-olim
voice coil-—3500 ohm fleld eoil. .. ... £10.00

® Millen 2”7 Magnetic Shield with 23" x 254"

Bezel with green-tinted face. Made of NI-
CCOLOL.
Rrand new- -Millen 280042, ..., . ... $2.50

® Marion 212" Round Hermetically Sealed 36-
volt D.C. Voltmeter. Has expanded 18 to
36-volt xcale in Hatf-volt steps.

Cltean. removed from equipment......8$2.65

® Raytheon voltage stabilizer, Mode VR-6114—
250 Watts Input: 95 to 130 volts—Output:
115 velis plus or minux 1.9 . KExcellent

vitlue—nnosed only......... e $29.50

Scintillation Counter Gammascint Mode) 1002
Self-contained portable Scintillation type Gam-
ma-Ray Detector designed for prospecting, ra-
diation monitoring, ete. Contains a nine-stage
photo multiplier tube coupled to Gamma sensi-
tive plastic phosphor which makes this instru-
ment a veal buy. Regular Price $2145.00 coi-
plete with headphones, leather strap, hatieries,
ready-to-operate. .. ... ... ... Sale P'rice $49.95

WRITE FOR LATEST TUBE CATALOG FREE!

Receiving, transmitting, special purpose tubes, diodes
trangistors, ote, We have a large diversified ‘stock I‘
sensible prices.

2-COLOR TUBE CARTONS

Keeps your tube stock neat.
satety parhtmn prevents
breaka - Distinctively
araphed ln glossy red and black.
he most distinctive tube carton
avmlable today. Minimum quan-
tity: 100 of any one _size. Write
lor ‘case Iot prices.  Packed 1000
to case. F.0.B. N,Y. No .D."
on <artons—Scnd  fulil umietance
including postage—Excess refunded.
Size
Miniature ...,
e

AT

WHITE GLOSSY CAKTONS
Completely blank. No printing or
color. otherwuo samc as abo
Same  hiah  qu
erices. Speclfy N
ordering. When color is not stated,
2 color cartons will be shipped.

HOW TO ORDER: Send full remittance and sare
Con colleetion fee:—Inelude snfficivnt money for
Postage.—We  refind nttised
shipment €0 D,

amount.— If You deslee
inclade 2%7%  deposit.—Nend ecash
by registercd minil, \ulm'ct to price variation aml
stock depletion,  No C.0.D.'s on tube eartons, -All
'rices 1,013, N, Y, ¢,

Specify Exu! Method of SHipment You Desire.
ve name of truckline.)

Open Monday to Saturday—Come in and Browse—We
are near Pringe S5t./BMT Station—Spring St. IRT Sta.

1 Flight up—~10,000 Sq. feet of values.
ELECTRONICS

BARR

512 Broadway. Dept. RN-10, N.Y. 12, N.Y,

Phone: WAIker 5-7000 et
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EQUIPMENT & COMPONENT|

Wl’rhm the Industry
(Continued from page 24)

— 1

pany . . . The appointment of BRUCE
F. GRIMM, JR. as sales manager for pre-
cision controls has been announced by
Clarostat Manufactwring Co., Inc. . . .
EDWARD C. CALIGURI! is now assistant
sales promotion manager of Zenith
Radio Corporation . . . R. WILSON has
been named manager. communications
manufacturing, RCA Thompson
Products, Inc. has named JOHN B.
GATES general sales manager of the
firm's Michigan group . . . The appoint-
ment of ADMIRAL JAMES E. LEEPER,
United States Navy (Ret.), as vice-
president of Philco Corporation has
been announced . . . NAIRNE F. WARD,
JR. has been named market research
manager of the professional products
division of Ampex Corp. . Election
of two new administrative vice-presi-
dents at International Telephone and
Telegraph Corp. has been announced.
The new officers are: CHESTER E. JO-
HANSEN and WILLIAM T. RAPP .
EUGENE PARKS has been named sales
manager of Electro Tec Corp. . , . The
Imdustro Transistor Corp. announces
the appointment of ANTHONY F. BIS-
GOOD as chairman of the board of di-
rectors . . . RALPH W. AUBIN has been
named manager of sales, instruments
and components, Laboratory for Elec-
tronics, Inc. . . . The retirement of
JOHN @. ADAMS, vice-president. sales,
has been announced by CBS-Hytron.
Mr. Adams' retirement concludes fif-
teen years' service with the firm and
marks his thirty-sixth year in the radio
industry.

b ] %

GENERAL RADIO COMPANY has broken
ground for a new addition to its West
Concord, Mass. plant. The property
consists of 145,000 square feet of office,
manufacturing, and storage space . . .
RAYTHEON MANUFACTURING COM-
PANY plans to lease 400,000 square feet
of space in the Dighton Industries, Inc.
property in North Dighton, Mass. The
area will be used to meet the need for
increased manufacturing capacity for
the government equipment division of
the firm . . . ELKAY PRODUCTS COM-
PANY will construct a new. one-story
plant in Springfield, New Jersey, off
Route 22. The firm celebrates its 30th

anniversary this year . PACIFIC
SEMICONDUCTORS, INC. has opencd
new regional sales offices at 8271 Mel-
rose Avenue, Los Angeles, Calif. . . . Ac-
quisition of a 40,000-square-foot plant
has been announced by the semiconduc-
tor division of HOFFMAN ELECTRONICS
CORPORATION. The one-story brick
structure is situated on a two acre plot
at 2205 Lee Street, Evanston. Ill. . . .
AMPEX CORPORATION announces the
opening of the first of its new profes-
sional products division parts and serv-
ice depots at 345 E. 48th St., New York
City.
* *® &

J. B. ANGER has joined Zenith Radio
Corporation as merchandise manager,
according to an an-
nouncement by the
firm’s vice-president
and director of sales.

Prior to this, M.
Anger was associ-
ated with Motorola,
Inc. He joined the
organization in 1952
as national sales
training manager, sponsoring a ‘“work-
shop” technique of training sales per-
sonnel. In 1954 he was appointed as-
sistant general sales manager and
finally national sales manager of the
company’s radio and phonograph di-
vision.

From 1947 to 1950 Mr Anger was
northwestern regional sales manager
for the “Norge” division of Borg-War-
ner Corporation and from 1950 to 1952
was that company's national sales
training manager.

% 3

%

ELECTRONIC INDUSTRY SHOW CORPO-
RATION has compiled an up-to-date
1958 master list of distributors in three
categories—electronic parts, commer-
cial sound, and high-fidelity—which is
on its way to all exhibitors who partici-
pated in the 1958 Electronic Parts Dis-
tributors Show.

Designed as a reference tool to help
manufacturers know who and where
important distributors are, the list is
set up alphabetically by state, city,
and company. It is for the exclusive
use of show exhibitors and the trade
associations which sponsor the Corpo-
ration.

The master list includes about 2500
companies which qualified for admis-
sion to this ycar’s show. B0

H. H. Scott, Inc. announces the completion of a new 32.000-square-foot plant in
Maynard. Mass. Located on Route 62, the plant is of simple. medern design and

is constructed of brick with spectrum colored panels along the side walls.

The

building has complete facilities for the manufacture and fabrication of elec-
tronic equipment and includes machine and sheet metal shops. c¢oil. transformer,
testing, and electrical assembly departments. plus office and storage space and
a completely staffed engineering development laboratory. Facilities are also in-
cluded for production and model shop work on electronic instruments and equipment.

www americanradiohistorvy com
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Every ltem Sold Is 100% Guaranteed By Olson!

3 (laow
WHOLESALE
CATALOGS

e RADIO « TV
e TOOLS - HI-FI
- APPl—IANCES, ETC.

SAVE b

UP TO

Nationally Known Brands...
o GE « RCA « MAGNAVOX
o NORELCO « UNIVERSITY
o JENSEN and many more!

Our $1,000,000.00 inventory includes
2,500 Super Values in Hi-Fi's, Tools, Ap-
pliances, Speakers, Amplifiers, Anten-
nas, Tubes, Etc.—made by manufac-
turers such as GE, RCA, Magnavox,
Bogen, Garrard, Umiversity, Norelco,
Jensen, Stewort-Warner, and moany
others.

HERE'S OUR OFFER

Send $1.00 with the coupon ot right and
we will mail you the 8 Wholesole Catalogs
one every 6 weeks. We will deduct the $1.00
from your first order and still send you
the remainder of the cotalogs FREE! If you
are not 100% sotisfied, return the first cot-
alog ond we will send you your $1.00
back. Every item sold is 100% guaranteed.

FREE OF CHARGE!

Order merchandise from this page and
we will send you all 8 catalogs (one every
6 weeks) FREE OF CHARGE!

October, 1958

Rt corvaata
$ o | |2 LONG PLAY

EACH | $4.44

HL-7001 Semper Fidelis: Sousa Marches—Good-

High-Fidelity Discs

man band. HL-7045 The Great Recording of Glen Grey &
HL-7014 Accordiana: Charles Magnante, Accord- Casa Loma Orch.

ionist HL-7056 ‘1812 Overture: Romeo & Juliet—Over-
HL-7021 Don Baker at the New York Paramount ture Fantasy: Cleveland Orch.

Theatre Organ HL-7061 ‘“Waltzing with Strauss’: Max Schan-
HL-7026 Song of Hawaii: Lani Mclintire and his herr—Vienna State Orch.

Orchestra HL-7066 ‘'Popular Overtures & Dances”’: Howard
HL-7029 Jerry Mazenec's Bohemian Polka Barlow
HL-7031 Piana Roll Party in Mi-Fi: J. Lawrence HL-7078 Music, Music, Music!: Hugo Winterhalter

Cook HL-7094 Bing Crosby Classics

Golden Gate—8” Hi-Fi Speaker

12 Employs “*Whizzer'” sound

4 disperser, variahle density

cone and coaxial design.

3 for $12 Illeavy magnet and eover.

Resnonge 40-12.700 cps.

Stock 8 ohms. 8-10 watts. Shnz.
No. §.291 i 3 s,

?—Q Ronette Phono Arm
3

With Litest type ervstal 1urn-

ACOUSTIC FOAM—S6 F1. Roll
72 x 18 x 15"
$3°2 3 Rolls for $8.50

Stock No. CA-62

Fnr lining  speaker enclgsurs.  Made of
sound absorbing sponge. Ensy to cut. Shpg.
el 3 s,

Walz RANGE FINDER

Gives distance in feet from enm-
over cartridge and dual preci- era to subhject. Just sight through

Reg. $299 sion needles—1 nmnd 3 mill $447 3 For eveniece, turn knoh Lnill split im-

$11.50 sapphire, Arm is spring counter $12.50 ges merge and read scale. Size
Stock No. M-92 balanced. Shpg. wt, 2 ihs, Stock No. X-733 3 x %4 x ¥o” Shpg. wt. 1 Ib.
e 8-Pc. Basic Component Kit
O w3 New 4-Speed Players o siio Draneisihs o
% — " rer.  Conslsts of  l—oseillator
o i g Genuine  Alniansee 4-specd motor gﬁ., coil. 3- nml'c‘)\vsl I.F. transformers.
and turdtable. 1624, 331 a5 sl ;.v:lnn:m.w-_ l- d y o

and 78 WPM. Seif starting. quiet RpICiton, 1= 8 CORG i

, suck antenna -sul b

$673 Tim drive. With speed inaientor 495 awin driver l‘.‘n.!Lrnlrr?"e."";mlmi'_o
blate. 110 V. AC. 60 cps. Shpg. 3 For 514 subminiature pugh-null trang€ornt.

Stock No, MQ.6 Wt 5 lius. Stock No. AS-334 glh,n:: ga:h"';'“,i”“‘"‘““e Includded.

4-Piece High Fidelity SEPARATE UNITS

Magnavox SPEAKER SYSTEM ALSO AVAILABLE
88 (“;::l?;’vh?;"ei’li‘e:n wﬁnil‘lq"ﬂ' f:»r a first  Magnavox 15" Hi-Fi Woofer
@'C@ $ T Jow  pricemait o lonser.  40°8.000 cPs. 8 ohms—20 watts

This is it! Genuine Magnavox qunle Reg. 513.5 or § 95
ity construction throughout. The Stock Na. s::u 525 oo Ea.
COMPLETE 157 Woofer delivers powerful bass
[‘ Stock No nrd amazing mil Jmu:e response. 8 Magnavox 4” Tweeter
| 4 oluns. Rated at 20 waus with a re-
AS-371 sponse of 40—&,000 eps. lHeavy T° W0 GRAE Cd 99
cadmium plated frame, dust cover and 17 dia, voice stock ::55%3"" $8.50 82 Ea
g(’/\ coil. Combine the 157 Woofer with the two 47 i
7 Tweetlers, that reach a peak of 17,000 cbs. add the n
special non-polarized eapacitor and your assurance Magnavox Crossover Capacitor
of full range brillinnce is Ruaranteed. Shpg, wt. 12 gaq. s1.2 ¢
Reg. $25.25 1bs. Block Mo 22871 sz %o 88

OLSON

Stores In:

IT"S EASY TO ORDER FROM OLSON’Sl

How to Order! Order directly from this ad. For convenienee use this order blank. Fill
e columns below with quantity desired, stock number, description, and Price. You may I
send remittance with order (include cnough for postage or parcel post shipment), or if
you prefer send a $2.00 deposit with your order and Olson will shis C.0.0, for the

]
|
i
|
AKRON I balance. Mail yaur order to: T-108 Forge St., Akran 8, Ohio. |
73 E, Mill St. | MONEY BACK GUARANTEE: Everything yoa order from Olson  Minimum Order
= I TR o oy | i et o Sl e TR Ao $5.00
CHICAGD : - " LA CD :
4101 N. Milwaukee : Quan. ymcbker ! DESGRIPTION - Price | ToTAL
CHICAGO |
123 N. Western | . l
et |
CLEVELAND |
2020 Euclid Ave. | - -
_— 1 order r mer ndise from i e.
PlTTSBURGH : :l :'::I:lc: r':: to dthe f; FREcEctit:x’I:gs.' thiz pag ke
5918 Penn Ave. I I—l 5:::°::dm:n:n3’é-vi?ylzr :J::k: Wholesale catalogs to be
MILWAUKEE | 108 | 1o
423 W. Michigan I NAME, —————— 1 s
ADDRESS Postage
BUFFALO | ) - . Tal
: TOTAL
111 Main St. | cy. _ZONE___STATE. AMOURT
____.W = — T-108 FORGE ST.
o=y E ¥ LE $:0= AKRON 8, OHIO
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NOW at Your JOBBER'S!

“APPROVED"

ELECTRONIC KITS

e HI-FI TUNER KITS
® HI-FI AMPLIFIER KITS
® TEST EQUIPMENT KITS

We manufacture o full line of IIi-Fi and Test
Equipment Kits, fanous thru the years for Top
(!ualltly components and design, casy foolproof con-
struction,

APPROVED Service Dept. is availabic for repair
or adjustment of any AUIROVED unit of any year.
Factory pans and scrvice at rominal cost.

Your Inquiry is Invited

APPROVED ELECTRONIC

INSTRUM ENT co RPORATION

51 Vesey Street ew York 7, N. Y.
Telephone: codlandt 7-460S

Answer to Puzzle
appearing on page 135

PHOTO CREDITS
Page Credit
39, e Station KTLA, Los Angeles
4] (top)....ovvvunnn.n Westrex Corporation
41 (center), 43 (center right)...... Ampex

Audio, Inc.

| a1 (bottom)...........l RCA Victor
43 {top).......... 0000000000a00G Dale Haley
43 (center)...James B. Lansing Sound, Inc.
43 (center left), 43 (bottom right)...... 0
veveriere.....Garrard Sales Corporation
43 (bottom left)......... Electro-Voice, Inc.
(Baoaaonacoa Radio Corporation of America
48, 168. ... ... H. H. Scoft Inc.
£3, 55......... ..Airborne Instruments Lab.
96, HO...oo... .. U. S. Army Signal Corps
120, t22...... ...Acro Products Company
FBhos0000000000000000 200000 veev... Grundig
126...............Mayfair Molded Products

CLASSIFIED

RATE: 50¢ per word. Minimum 10 words.

ELECTRONICS!

Associate degree—29 months.
Technicians, field engineers, specialists in commu-

nications, missiles, computers, radar, automation.
Start February, September. Valparaiso Technical
Institute, Dept. N, Valparaiso, Indiana.

ENGINEERING Degrees, EE Option Electronlcs
carned through Home Study. Residence classes
also available. Pacific International University,
Colleges of Engineering, Physics, and of Busi-
ness Administration. 5719-C, Santa Monica
Boulevard, Hollyweed 38, Catifornia.

FOR SALE

RAPIO & TV Tubes at manufacturers prices.
Guaranteed—Send for free price list. Edison Elec-
tronic Tube Co., Menlo Park, N. J

GOVERNMENT Sells—Surplus Electronies ; Walkie-
Tulkies; Transceivers; Test Equipment; Oseil-
loscokes; Radar; Voltmeters; Mise.—Fraction of
Army cowts—Buy direet now from U. 8. Govern-
ment—'"Depot List & Procedure” $§1.00—RBrody,
Box 8-RT, Sunnyside 4, New York.

l‘UBES—TV Radio, Trapsmittin
Types At Senslbly Low Prices. New, Guaranteed,
1st Quality, Top Name Brands Only. Write For
Free Catalog or Call WAlker 3-7T000, Barry Elec-
tronles Corp., 512 Broadway, New York 12N, N. Y

TELEVISION Sets $11.95. Plus shipplng. Jones
_T\'. 147 High, Pottstown, P -
TELEVISION & Radio Tubes, Parts and Supplies

Guaranteed. Hi-Quality Tuobe Co., Inc., 284 La-
fuetle 8t., Rahway, New Jersey.

l~\l Tuners. 88-108 megacyeles, 4 tubes complete,
812.95. Grutman, 1 E. 167 St., Bx 52. N.

OVERSTOCKED with 25 1953 name brand TV
sets & 22 Hi-Fi sets in original cartons. To be
sofit at wholesale prices In quantities of one or
maore. Write for prices & literature to Horn’s Ra-
dio & TV, 1621 California §t., Columbus. Indiana.

USKED Automobile Radios for parts and repairs.
£3.00, each. American Auto Parts Company, 2126

And Industrtal

East Washington Street, Indianapolis, Indiana,
everything automotive.
“HOME Brewed Wines. Reers.” Complete Book

$1.00. ARC I'ublications,
cisco 1-EP. Calif.

MICROPHONE, Earphone telephone wnits $1.00.
200 assorted resistors $1.00. Grutman, 1 E. 167
\l . Bx. 5" NOY.

TRECISION Test qupment MCP98. 1054P,
E200C. Locassio, 8561 66th Rd. : Forest Hills, N. Y

JAN Receiving Tubes, guaranteed new. 6SHT 10
tor £2.00. 100 for $19.95. 6H6 10 for $3.9¢, 100
for $24.95. Minimum order 10 tubes. Postage
nrepaid In U.8. when cash sent with order. 259
dep. on COD's. Irving Joseph, Ine. 5859 W. Ful-
lerton, Chicagn, III.

170

Box 849, San Fran-

December Issue closes Oetober 10th.

Send order and remittance to:

DIAGRAMS for repairing radios $1.00. Television
$2.00. Give make, model.

Diagram Service, Box

672-RN. Hartford 1, Conn.

WANTELD
CYLINDER and old disc phonographs. Edison,
Conqueror, Idelia, and Oratorio models. Berliner

Gramophones and Zono-o-phones, Columbia cylin-
der Graphophones, and coin-operated ecylinder
Phonos. Want old catalogues and literature on early
phonos prier to 1919. Will pay cash or trade late
hi-i components. Classified Box 50 % Radio &
TV News, I Park Ave., N. Y. C. 16, N, Y.

CASH Paid! Sell your surpius electronic tubes.
Want unused, clezn transmitting, speclal purpose,
receiving, TV types, magnetrons, Klystrons, broad-
cast, etc. Also want military & commercial lab
test and communications 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.

LABORATORY Quality Equipment and Military
Surplus Electronics beught, sold. Engineering As-
sociates, 432 Patterson Road, Dayton 9, Ohio.

WANTED : BC-348-Q Receivers, we pay $60.00.
Ship Railway Express C.0.D. subJect to inspec-
tion. Afrcraft Radio Industries, Inc., 85 St. John
8t., New Haven, Conn.

TAPE & TAPE RECOBEDERS

RECORDERS, HiFi, Tapes, Free Wholesale Cata-
fog. Carston $15.R East 88 St., N. Y.

TAP'E Recorders, hi-fi components. tapes Unusual
Values. Free catalog Dressner, 69-02 R, 174 St.,
Flushing 65, N, Y,

DISCOUNTS to 509, receorders, tapes, hi-fi com-
ponents, consoles, photograph equipment. Request
specific prices only. Long Island Audio & Camera
Exchange, 3 Bay 26th Street, Brooklyn 14-N, N.Y.
AMPEX. Concertone. Crown. Ferrograph, Presto,
Tandberg, I’entron, Bell, Sherwcod, Rek-0-Kut,
Dynakit. Others. Trades. Boynton Studio, 10RT
Pennsylvanla, Yonkers, N, Y,
RECORDERS, Tape Decks, Stereo,
cessories, Excellent Values, Catalogue.
2708 Concord, West Hempstead, N. Y.

NOTICE
In replying to box numbers
be sure to address letters to
RADIO & TV NEWS
1 Park Ave., New York 16, N. Y,
Note: This does not apply to box num-
bers where city and state are shown

_Tapes, Ac-
Efsco,

RADID & TV NEWS,

www americanradiohistorv.com

| Park Ave.,, N. Y. C. 16, N, Y.

HI-FI tape.
ft. reels $4.95 check or mwoney order.
Studios, 252 East 50th St., New York 17.

Best quality puaranteed. Four 1200
Mare-X

HIGH FIDELITY

DISGUSTED with “HI" Hi-Fi Prices? Unuysual
Discounts On Your High Fidelity Requirements.
Write. Key Electronics, 120 Liberty St., New York
6, N. Y. EVergreen 1-6071.

HI-F1 Haven—New Jersey's leading sound center.
Write for information on unique mail order plan
that offers professional advice and low prices.
28 Easton Avenue, New Brunswick, N.

WORLD Renowned Hartley Speakers now avail-
able to Dealers, Servicemen, Custom Installers,
lowest franchise requlrements in high ﬂdellty.
Write Hartley Pmducw Company, 521 East 162
Street, New York 51,

REPAIRS & SERVICING

ALL Makes High Fidelity Speakers Repaired.
Amprite, 70 Vesey St., N. ¥. 7, N. Y. BA 7-2580.

TECHNICAL INSTITUTES

ELECTRONIC And Aeronautical Engineering Tech-
nology. Two Year Courses. Bachelor of Science

Degree in three years. Northrop Institute in
Southern Catlifornia prepares you for highly paid
positions in Aviation and Electronic industries.
Employment assistance during school and after
graduation. Approved for Veterans. Write for free
catalog. Northrop Aeronautical Institute, 1183

Arbor Vitae, Inglewood 1, California.

CORRESPONDENCE COURSES

USED Correspondence Courses and Books sold and
rented. Money back guarantee. Catalog free.
(Coutses bought.) Lee Mountain, Pisgah, Ala.

MISCELLANEOUS

DECALS—Trademarks, Service, Sales, ete. Write
Allied Decals, Inc., 8318 J{ough Cle\eland Ohio.

SAVE Money! Don't Buy until you get Qur price
list] All types Radio & TV tubes at Mfrs. prices!
100% Guaranteed! 24- HJour Service! Write United

Radio Co., Newark, N

LOS ANGELES & uclnilv Jobs currently adver-
tised, houses, rentals, business oOpportunities.
$2.00 cash., A, L. Toomath, 357 E. Walnut, Pas-
adena, Calif,

RADIO & TV NEWS
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insure accuracy. we cannot guarantee uguins!E

the possibility of an occasional change or omission in the preparation of this index.

ADVERTISER PAGE NO.
Acoustic Research,
Acro Products...........
Advance Electronics
Airex Radio Gorporation. .
Algeradio Electronic Co

Alliance Manufacturing Company, The... 158
Allied Radio Corp................. 9, 102. I03
Alvaradio Industries. . . ... . ... ... 63

American Television & Radio Co.
Instrument

Approved Elcetronic
Corpaoration .
ATRAY s onone bk 522001 3
Arrow Sales, Tng......
Ashe Radio Co.. Walter. . B oAl e
Audit Bureav of Circulation........

B & K Manufacturing Co. ............. ..
Baltimore Technical Institute
Barry Electronics Corp.. .. ..
Bell Sound Systems, Inc .
Bozak Sales Company, The, R. T.
Brooks Radio & TV Corp......... . ..
Burstein-Anplebee Co................ .. ..

C & H Sales Gu .........................
CBS-Hytron
Canadian Inst
L. ol i
Candee Co., J. J. ....
Candler System Co
Capitol Radio Engineering Institute.
Carston Studios ........... o
Century Electronics Co., !
Channel Master ........ .....
Charles Engineering, Inc. . 10
Chicago Standard Transformer Gorporation. (31
Cleveland Institute of Radio Electronics.24, 25
Colordaptor ... ..., v 45
Columbia Electronu:sn p
Commissioned Electronies Co.
Communications Company. Inc.

Coyne Electrical School........

DeVry Technical Institute. . ... ... ... .. 5
Dial-Flite Eleetronies . ............... 164
Dressner

Duotonc
Dynaeco tnc.

Elcctro-Voice Inc. .
Electronic Ghemieal Corn. .

Electronics IKits Guide and Directory.. .. .146
Enginecring Associates .................. 150
Erie Resistor Corporation. ... .............128
Ealir Radio) Saleste o daodd o arkso b b de 161
G & G Radio Supply Co. ... .. ... ..... L2
General Electric........ - 16, 17, 9t
Goodheart Co., R. E. 124
Grantham School of Electronies..... ... 7
Grommes, Divisien of Precision

Electronies Inc. .................. 108, 147
Harvey Radio Co., Inc. ................ ..
Heath Company........ ... .. 72, 73, 74, 75,

76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87
Henshaw Radio Supply. . ... .............. 45
Hi-Fi Annnal & Audie Handbook. ... ..... I54
Hi-Fi Directory & Buyers' Guide.........I58
Hiekok Electrical Instrument Co., The. -144
Hughes . ........... ST TP TS RS 21
Indiana Technical Gollege. . ... ... T
International Radio & Efectronics

Corporation .. ._...... P — 134
Jensen Manufacturing Company.......... 6
Jerrold Electronies Corporation........... 95
I(ey Electronics Co....... ... ........... 145
IKlein & Sons, Mathias................... 8
MCEVION & oo oo 5 et B et 6 4o 8 b (134
Kuhn Electronies ............. 148

I. Electro-Labs, |
L. R. Electronics
Lafayette Radio

Lampkin Laboratorucs. IRNC o wewen s .109
LEKRRON) o coms 0.8 s w8 it o (e 156
MeGraw-Hill Book Co.................... 172

Mallory & Ceo., Inc., P. R. . FOURTH COVER

ADVERTISER PAGE NO.
Microtran Company, tue. . TSR ———— "
Milwaukee Schaol of Englneerl ......... 126

Minnesota Mining and Manuiactunng

COMDANY 3n: 519 2 THBWEE Y & riarcr Thessss .. 93
Moss Elcctrumc D|str|hutmg Co

L e LT |I4. lI5. 116. 117
Multleorc Sales Cornorahon oimipaea 56

Narda Ultrasonics Cornoration, The.......164

National Radio Institute. .19, 20, 122

Nationat Schools .......... - 31
Newark Electric Company. . 146
Nuclear-Electronics Carparation........ .. 145
Oelrich Publications ... .. a8 o g 148
Olsan Radio Warehouse. . ... s Ak re v wi 69
Oxford Components, Ine...... ... ....... 110

Pacific International University
Peak Electronics Company.. ...
Perma-Power Company
Philco Accessory Division. .
Photography Annual
Pickering & Combpany, Inc.
Picture Tube Outlet..........
Platt Electronics Corp. .
Prentice-Hall, Inc. 5
Progressive “Edu- I(lts" |nc

Quality Electronics
Quam-Nichols Co.
Quietrole Company

RCA |Institutes, Inc............ axiy tnznerp e o 27
R W Electronics. ... ... ........ i e Y142
Radio & Electronic Surplus........... ... 159
Radio Corporation of America

P LT TR 128, THIRD COVER
Radio Shack Corp...............coovinnn. 137
Radio & TV News Classified Booster. ... .. 161
Radio & TV News = . ...........

Radio & TV News Subscriptions. .
Raythean Manufacturing Company
SE

...................... COND COVER
Reeves Sounderaft Corp.. ... oy o rg 12
Rek-0-IKut wika p
Rex Radis Supply Ce...........

Rider Pualisher, Ine.,
Rinehart & Co., Inc.
Rockhar Corporation
Rohn Manufacturing Gomlhny...
Ronette Acoustical Corporation

Sams & Co.. Inc., Howard W.
Sarkes Tarzian, ine.......

Schaber Organ Curnoratlon Thc
Science & Mechanics.

Scott Inc., H, H.......

Seco Manufacturing Co Iy

Service Instruments Corn. .

Shure Brothers, Inc.

Sparks Radio Sopply. .. .. 54

Snaulding Products Company. ... ....... 148
Sprayberry Academy of Radio-

TelevwiSion s..c..dbihy os-o@fsdms 23
Standard Line Eleetric Company. . 119
Standard Surplus ... . 150
Stromberg-Carlson ... ...... ........... 107
Sylvania Electric Products Inc............ 10
T A B ool w8 0, el i P TS 171
Tech Master Corporation.. et g« 132
Telemarine Gommunications Go., Inc......127

Telematic Industries, Inc.
Terado Company
Thorens
Transvision, Inc.
Tri-State Collcge
Triad Transformer Gorpurahon

University Loudspeakers, Inc...... ..

V. & H. Radio-Electronics..............
Valparaiso chhnirnI Institute.
Van Nostrand Co.. Inc.. D

Video Electric Company

Weller Electric Corp..... el 2 6 mo 211205,
Western Radio .......................... 146
World Radio Laboratories..... . ... 3 e 193
Xcelite, Incorporated. ... ... ......... 163
Your Career In Electronics............... 152
Zalytron Tube Corp...... Sid A ....150, 164

—“TAB" Tubes Tested, Inspected, Boxed

New and Used Gov't & Migrs.®
Surplusl 6 Mos. Guarantee! No Rejects—
Orders $10 or more, Receiving types only ppd. 18 states

oAZ .80|68J6 .72|12AT6 .59,11723 1]
oB2 .72{6Bx7 .93/12aT7 .89/11776 1.10
oc3 84|6BL7 1.95(12AU6 .63,2C51 2.65
oD% 80({68N8 1.08|12AU7 .69/2021 68
oz 50{68Q6 1.19{12ax7 .79/3D23 s.00
1A7 1.00|6827 1.25/12BA& .65/717a 5,51
183 78 |6C. 49/128a7 .99(4-125 29.00
IRS ,78|6Cs 69/128D6  .594-250 35.00
1s4 78|6CB6 .BO!12BE6 .59|4E27  7.00
i1ta .78|6CD6  1.49/128F6 .59'4PRE0 29.50
1u4 4/%1|8H6 .59(12BH7 .99/4X150 19.00
1us .89 (635 .59(128Y7 1.00(4X250 35.00
1X2A 68(6J6 .55|12877 99 |4X500 38.00
3Qa 68 [6KE .59/12CU6 1.4S(|SBP1 .58
3qs 86 |6K7 .79/125Aa7 £9/seps  1.98
354 68 |6LE6 1.19(125G7 89/35T 4.00
3va 99 654 59(125H7 .89/1007 7.00
SRE 1.25 6! 99(125J7 .75/250T 20.00
Su4d 59 6SA7 .69(125K7 .75|388A 00
sv4 89|65a7 1.19(125Q7 .60/418a 14.00
s5Y3 .55 |65C7 .89(198G6 2.15'4507 43.00
6AB4 .59{65G7 7911978 1.16 807 1.26
6ACT .79 |6SHT ;69(250Q6 1.30 go8 100
GAG7 .8965J7 .69 (2516 .72 809 3.00
BAHG .99 |65K7 172|25wWa .77 810 10.00
6AKS .6916SL7 .89 2525 .72 811 3.00
6ALS .59 |BSNT 2/51|25Z6 75812 3.00
6AQ5 .66 |65Q7 +74(EL34 3.49 813 9.00
6nS7 3.00(6SR7 .79(EL37  2.49 81 2.as
6ATE .49 /678 .98(35L6 59815 2.50
6AUa 1.23/6UR .98 |35w4 52 R29R  §.00
6nYS 1.19|6VE 1.39|35Ya 69 8324 7.00
6AUS .69{6wW4 .79/3578 89 866A 1.60
GAX4 .79 |6ws .89(50A5 69 6146  4.00
6BAG .59 [6X4 .39/s0BS 655879 1.20
6BA7 1.00|6XS .49(50CS 69/S881  2.70
6BD6 .69 |8YE 895016 69 655 .90
6BE6 .S9(INT .A9|KkT66 3.29/5842 11.00
6RGE  1.50|12aLS 59|78 .89/565a 1.00
6BHE ‘79'12AQ5 .75 BO .59'5894 12.00
write for Complere Tube Lise! Discounts to @Qiy. Buyers

TUBES WANTED! WE BUY! SELL & TRADE!
NEW ''TEKSEL'® SELENIUM FULL WAVE

BRIDGE RECTIFIERS. ONE YEAR GTD!
AMF. 18VAC 36VAC 72VAC 144VAC
CONT. 14vDC 28vDE  s6vDC  118vDE -
ump s 1.30 § 2 oo s 490 $ 9.45 TR
AMP 2.15 12.30
JQMP 2.90 4.00 8 SO 16.75
GAMP 4.15 8,00 18.75 36.15
10AMP 6.10 12.15 26.30 48.90 ‘
15AMP 9.90 19.00 40.00 66.60
24AamMP 15, 3.45

00 29.45 57.50 108,
Write for DC Power Catalof
NEW GTD RAD!IO & T.V. RECTIFIERS
3SMA 40¢ @, 6 for $2; BSMA d5c @. 5 for $2;
75mMA a9¢ @. 5 for $2; 100MA s59¢ @, 6 for $3;
150MA 70¢ @ . B for $5; 250MA 79¢ (*, & for S4;
3J00MA 6S5¢ @, IO for $6; 350MA 70¢ @, 10 for
400MA S1 @, 5 for $5; 500MA s1 @,

10 for $9. -
Order $10. Postpaid 48 Stafes!

Orders $10, pastpabil 48 states!
NEW SILICON S00MA/100°C/280VAC
400p.i.v. Rectificr H'mt Scaled, $S1.5°

S LR
5 for $6.50, 40 for S46, 100 for S100. b

TOROID COMPUTER LOGIC S,

TRANSFORMER & DATA

Torold—Use as mate or countlng cir-
cult or logie drive memory device.
3 windings 200ma; 2 microscconds
&wilchin® tape wound déore, - “IBM"
-qulzn fits 1 pin miniature socket.
$1.50 cach. 5 for $5, 100 for S7S;
rostpaid!

DIAMOND PHONO-NEEDLES rosriald 18 Statesr
REGISTERED ONE YR. GUARANTEED BY THE MFGR!

PLEASE SEND CARTRIDGE NAME & NUNBER

""ERIN"" FINEST HI-FI RECORDING TAPE
Lots
of 3

1200 F1.—7” Reel
Money Back Gtd.

$1.45 -

Highest quallty controlled plastlc bast I;r-is

tape made by new Erin process.
cision coated & SIte. Gtd. Conat-mt
autput.  Frea. 7lh IPS +40-135
‘%In)!lv $1.59. idd 15¢ each l‘nurpaul 38 Stares,
New 1st Quali *‘Mytar’ 2400 Recl Feorro
Lrin Gloss IProcess Recording tape. . $4. 49, 3 for S12

INFRARED RECEIVER ASSEMRALY YSN/

US/AM-R1400, DIRECT V1IWING T g 1B
ESCOPIC. UNIT. CHANGES INVISIBLEL (IR
l\"‘nl\‘ RED ENERGY INTO A VISIBI C)‘/
VGt ON AN INBILT SCHEEN INCLUDES_INFRA-
'N"R[\) Fz‘l(T'F’;‘"ﬁﬁlll" DIOA ' VE L GING SYSTEM.
SEECIAL S31 3 OINCI UDl‘S INST. CASE & DATA.

NEW TPSK2 DC POWER for TRANSISTORS!!
Transistors! Filtered Power Supply Kit used to power
transisior clreulis. amhllfiors. c¢te. Dellvers 12VDC at
"»\\II"S filtered less than {.f "’o rl or

8VDC at 1A TPSK2 Kt q'l’h"\v
asscml.lcd & wirerl $24.

115YAC Inpt Trausformer & Full Wave
Bridze Kectifier for IQ'DC@ or
RECTR KIT

N | .
Assemnhled & Wired .

RT2K Kit 12 or 18VNC at 6 AMPS! S‘J 00
RT2W Assemblerd & Wired

KITS! ""TAB™ THE BEST KITS!
Alf Kits Contain Most Popular values & Sizes

Kit 35 Precision Resistors | Kit 75 Mica Cond’s
Kit 4 Mike Transf. K.t & Crystal Diodes

Kit 3 Transistor Trans{. Kit Bx25 n uookup Wire
Kit 150 Carbon Resistors | K:t 700 Py

Kit 42 Panel Lamp: Kit 100 cernmlc Cond
Kit 12 Ele:trol)’h: Cond's | Kit 3 C-oke:

Kit 15 Volume Controls Kit 6 Crystals & Holde

Kit 36 Tube Sockets Kit 85 |nductors & coils
Kit SO0 Tubular Cond's Kit S Mleroswclehos

Kit SO0 Luas & Eyelets Kit 10 Wheat Lamps

Kit 10 Xmit Mica Cond’s | Kit 40 tnsulators

-, SurPrise Kit Kit 85 Insutated Resist.

Kit 10 Xmit Mica Cond's Kit TV Knobs

Kit Encapsulation Fiuid kit Givefal & varnish
Kit Volume Control Fluid | Kit 10 Ferri Slu

Kit 35 Power Resistors

BUY 10 KITS GrT ONE FREE: EACH KIT 99C

BATTERY CHARGER KIT 2 to 4 AmuE. Charces 2-1-8
& 12 Volt Ratteries. Kit HCK-1 S11, Huilt $12.75
COLLINS L.N. 32V3 $57S5; T5A3 $350. Doth

& 73AN SB7S5.
I A B or for C.0.D. 2599 Dep. Prices
shown subiect to chanaf,
111.wr Lua:wrv $T.. N. Y. 6, N.
send 25¢ for Catalog,

32v3

TERMS: Money Back Guarantee!
Our 14th year. S2 min_ order
F.0.B. N.Y.C. Add shpq charges

October, 1958
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NOW READYT M

REPAIRING
RECORD CHANGERS

PRACTICAL RADIO
SERVICING

PROFITABLE
TELEVISION

PROFITABLE RADIO
TROUBLESHOOTING

RADIO and

F Ix TV RECORD CHANGERS
RIGHT AWAY

—even if you've never looked inside a set before! .

AT LAST — at Amazing LOW COST — The PARTIAL CONTENTS
Most Complete TV-Radio Repair Course @ Television and Radio Repairing
Ever Published. TELLS and SHOWS How o e, gpaiing e
to Do Every Job Quickly and Easily — P Phis- 15" How _ pictures,  dia-
- g‘p"a"ri ?&%"ir&’: EE'O g‘m AL B M Siectronics Magasine ¢
Repair Business

TELEVISION AND

{
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HE

OFFER SAVES
YOU $11.85!

sif
¥

il:
.

it
B

H
il

BE YOUR
‘ oWwN BOSS!

e Practical Radio Servicing —
Easy-to-follow  directlons,
diagrams, drawings — with job

FTER 10 YEARS

OF PREPARA-
TION — McGraw-Hill's new 6-Volume
Course brings you everything you need
to know to "‘cash in" on the TV-RADIO
boom. Over 2,350 pages of money-making
"know-how" by top factory engineers
and electronic experts. THREE giant
REPAIR MANUALS tell and show how
to FI1X every trouble the easy way. TWO
huge TROUBLESHOOTERS tell ex-
actly WHERE to begin, WHAT tocls
‘to use, HOW to “polish off” every Job.
Complete Home Study Volume guides
you every step of the way, tells how to

pictures and directions cover ANY job
on EVERY set — tubes, circuits, speak-
ers, new a-¢/d-c portables, Color TV,
even what to charge for every job!

BIG MONEY — Spare or Full Time

Forget lack of experience. Forget your
age. Over 40 MILLION TV sets, 130
MILLION radios —and the shortege of
repairmen — mean big money for you.
Course makes it easy to ‘‘cash.in,” spare
time or full, start your own business,
enjoy your work and a -big bank account!

SEND NO MONEY

sheet for every repair job. 599
pages. 473 illus. By William Mar-
cus, Alex Levy, Electronic Train-
ing Experts.

9 Protitable Rodio Troubleshooting

—WHERE to look and WHAT
to do for every trouble. How to
avoid costly mistakes, handle
customers profitably. 330 pages.
153 “**how-to’’ illus. By William
Marcus, Alex Levy.

o ‘Profitable TV Troubleshooting—

Short-cuts to SPOT and FIX
every trouble—fast, for big prof-
its. By Eugene A. Anthony, Serv-
ice Consultant, General Elec. Co.

Try Course 10 days FREE. (We pay
shipping!) If you don’t agree it can get
you started in a
money-making re-
pair business —re-
turn it, pay noth-
ing. Otherwise
keep it. Earn while
you learn ; and pay
the low cost on
easy terms. Mail
coupon ﬂl oOw.
McGraw-Hill Book
Co.,Dept. RIN-10 l-—-——| THIS COUPON SAVES YOU 511.85]='—'|
foT UeRE AN EL Bl McGRAW-HILL Book Co., Dept. RTN-10

) : 327 West 415t St., New York 34, N. Y,

Send me — postpald — for 10 pAyS’ FREE TRIAL the 6-
Vol. McGraw-Hill TV, Radio and Changer Servicing
Course. If okay. I'll remit only $4.95 in 10 days: then
$5.00 menthly for 5 months. (A total savings of $§11.85 on
the regular price of the Course and Detect-O-Scopes.)
Otherwise, I'll return Course in 10 days. pa¥Y nothing.

ALSO send FREE ({0 XEEP whethier or rnot I keep the
Course) the 3 Tv, RADIO, and CIRCUIT DETECT-O-SCOPE

get ahead fast as a repairman — build
up your own business, full or spare
time, for BIG PROFITS!

EARN While You Learn

Tested — and now used in top schools,
and repair shops — Course volumes are
simple enough for green beginners,
amazed "'pros’” with new easy methods.
Starts you doing simple repairs — and
earning money — from very first chan-
ter. ABC pictures and directions make
tougher jobs a ‘*snap.” Before you fin-
ish you can earn many times its cost.

NO previous training needed. NO com-
plicated formulas. PLAIN ENGLISH

Fre

i 46/ DETECT-O-SCOPE =

Repairing Record Changers —
Step-by-step pictures and
directions — how to set up serv-
ice bench, etc. 278 pages. 202
A-B-C pitcures. By Eugene Eck-
lund, Eng. DuMont Lab., Inc.

0 Complete Home Course Outline

— Getting started in televi-
sion and radio servicing. How to
get the most out of your Course.
How to get ahead FAST. By
John Markus.

ALL THREE Valuable Repair Aids: TY, RADIO, and
CIRCUIT Datact-0-Scopes (Total Retail Value $3.00)

FREE — whether you keep
the Course or not — THREE

—_-—_—__'_-
—_— e e s amm Al e s

— amazing DETECT-O-SCOPE CHARTS, — {otal value $3.00
Charts. TV and RADIO Scopes
enable you to spot all tube INATITE consmermemrmne e s« eeeseseeemessgmt 541535155 e e e
troubies in a jiffy. CIRCUIT (Please Print Clearly)
Scope spots all circuit treu- AdAress, e srmmmram———————————"
bles. Make ﬁx-it_jobs easier, Cild ﬁ?ngrﬁg, o
fascec. NBLAC AL SchER, AL O CHECK HERE if you prefer to enclose first payment I

THREE (worth $£3.00) yours
FREE while they last on this
introductory offer.

of $4.95 with coupon. Same easy pay plan; same 10-day I
return privilege for full refund. RTN-10

| e e —a—y——y ]

PRINTED IN U.S.A. RADIO & TV NEWS
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' /0 ® O O O U
Hurry! /%/fry / A%rry /

-with your purchases of

RCA TUEBES!

Rigat now RCA is offering for the first

tima anywhere, one of the greatest foronly oX
bargains ever presented on this - m’
or any other midway! With this

exclusive RCA offer, you receive

these valuable premiums

absolutely free with your

purchases of RCA Receiving Tubes!

\

for only

.| REA
L " TUBES! 1

FREE—a $19.95 value—the ‘ FREE—a $59.50 value—your choice
exdusive RCA TV-TOTER! \ of a Bulova watch! Choose either
' the handsome ‘“Pacemaker:’ for

yourself, or the lovely “Nanette’’
and sets, upstairs, down- for your lady. Absolutely free with
stairs, in the shop. Rugged. your purchase of 750 RCA Receiving

Lightweight, Absolutely Wl { Tuhes.
free with your purchase of i
250 RCA Receiving Tubes.

Saves your time, your en-
ergy. Safely handles chassis

See your authorized
RCGA tube distributor
...today! This

offer is good for

a limited time only!

RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison,; N. J.

www. americanradiohistorv.com
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TV circuits, hi-fi
amplifiers, and
other electronic
equipment are being
squeezed into some
pretty small cabinets
these days. That
means higher work-
ing temperatures in
the cabinet, and —
quite often—filters be-
ing mounted next to hot
rectifiers and output tubes.

Ordinary replacement filters wilt

under this heat . . . but not Mallory FP

capacitors. FP’s are the original capacitors

for temperatures up to 85°C (that’s 185°F).
The combination of fabricated plate construction
and etched cathodes, available without premium
price only in Mallory FP capacitors, assures long
life and hum-free performance.

Protect your service reputation and put a stop to
“call-backs’’—by insisting on Mallory FP capaci-
tors. See your Mallory Distributor—today.
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