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For a Successful Career

R.l. Trained These Men

ENGINEER STATION WHPE
“Thanks to NRI, I operated a
successful Radio repair shop. Now T 4
I am an engineer for WHPE.” " &
VAN W. WORKMAN, HIGH %
POINT, NORTH CAROLINA .

QUICK SPARE TIME CASH
“Knew nothing about Radio-TV
when I enrolled. After 15 lessons
started repairing sets. My future

looks bright”” DONALD B.
ACKERMAN, MINNEAPOLIS,
MINNESOTA

HAS OWN TV BUSINESS ﬁ
“Quit my job to do Television =

work full time. I love it and do all
right financially.”” WILLIAM F.
KLINE, CINCINNATI. OHIO

Al

Under G.I. Bills

MARCH, 1959

You Learn Servicing-Broadcasting |
at Home—-By Practicing
32 with Kits N.R.l. Sends

Nothing takes the place of
practical experience. That’s
why NRI training is Learning-
by-Doing. With Servicing
Course you build Radio shown
at top and other equipment.
With Communications Course
you build Transmitters at left
and other equipment. Catalog
shows all equipment you get.

'!'rain atHome
in Spare Time
with N.R. I

|OLDEST e
LARGEST

Home Study Radio-Television School

Prosperous Fast Growing Industry Offers You

GOOD PAY-BRIGHT FUTURE-SUCCESS

It’s the trained man who gets ahead—gets the
better jab, drives a better car, {ives in a better
home, is respected for what he knows and can
do. For a job with a future—find out how you
can train at home for Radio-Television.

TODAY'S OPPORTUNITY FIELD

Training PLUS OPPORTUNITY is the ideal
combination for success. And today’s OPPOR-
TUNITY field is Radio-Television. Over 125
million home Radios plus 30 miillion sets in
cars, plus 40 million TV sets mean big money
for trained Technicians. More than 4,000 Radio
and TV broadcasting stations offer interesting
and important positions. Color television, port-
able TV sets, Hi-Fi, assure future growth. Find
out about NRI. Since 1914—for more than 40
years—NRI has been training ambitious men

Mail

WWAWL americanradiohictornvy. comes

| National Radio Institute
A Dept. 9CF,

at home in spare time for Radio-TV. With
NRI 50-50 method, you study basic principles
AND learn by practicing with actual equip-
ment NRI furnishes. You learn with your hands
and your head. You get dependable training,
backed up by the reputation of the oldest and
largest home study Radio-TV school.

ADD TO YOUR INCOME SOON
$10-$15 A WEEK IN SPARE TIME

Soon after enrolling many start earning extra
money fixing sets. Many open their own full
time Radio-TV shops after getting NRI Di-
ploma. MAIL COUPON. Get FREE Sample
Lesson and 64-page Catalog showing equip-
ment supplied, outlines of courses, opportuni-
ties in Radio-TV. Price is low—terms easy.
Address: NATIONAL RADIO INSTITUTE, Dept.
9CF, Washington16, D. C.

Washington 16, D. C.
me Sample Lesson and 64-Page Catalog l

FREE. (No salesman will call. Please write plainly.)

N e e i, N _Age___ |
Address. o = e s ST S N :
Citye: sy St _Zone__ _State.___.__. |

ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL -J

3
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Formerly RADIO-CRAFT ® Incorporating SHORT WAVE CRAFT w TELEVISION NEWS ® RADIO & TELEVISION
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35 Micromusic—Hugo Gernsback

} {Stery on page 43)
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36 Stereo Control Circuits—Robert F. Scott artistic license to represent
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NOW!
4t @ price t

MAKE MORE MONEY
m TELEVISION

RADIO-ELECTRONICS

BETTER...MORE COMPLETE...LOWER COST...
WITH NATIONAL SCHOOLS SHOP-METHOD
HOME TRAINING!

BETTER...Training that is proved and tested
in Resident School shops and
laboratories, by a School that is
the OLDEST and LARGEST of
its kind in the world.

MORE COMPLETE... You lecarn ALL PHASES of
Television-Radio-Electronics.
LOWER COST... Other schools make several courses B
out of the material in our ONE y
MASTER COURSE . . . and you
pay more for less training than
you get in our course at ONE
LOW TUITION'!

You get all information
by mad ... You make
your own decision . .. at
home! NO SALESMAN

WiLL CALL

‘

TOP PAY...UNLIMITED OPPORTUNITIES
LIFETIME SECURITY CAN BE YOURS!

You are needed in the Television, Radio, and Electronics industrv!
Trained technicians are in growing demand at excellent pay— in
ALL PHASES, including Servicing, Manufacturing, Broadcasting and
Communications, Automation, Radar, Government Missile Projects.

NATIONAL SCHOOLS SHOP-METHOD HOME
TRAINING, with newly added lessons
and equipment, trains you in your
spare tume at home, for these unlim-
ited opportunities, including many
technical jobs lcading to supervisory
positions.

YOU LEARN BY BUILDING EQUIPMENT WITH
XITS AND PARTS WE SEND YOU. Your
National Schools course includes
thorough Practical training—YOU
LEARN BY DOING' We send you
complete standard equipment of pro-
fessional quality for building various
experimental and test units. You ad-
vance step by step, perform more than
100 experiments, and you build a
complete TV sec from the ground up,
that is yours to keep! A big, new TV
picture tube is included at no extra
charge.

EARN AS YOU LEARN. We’ll show you
how to earn extra money right from
the start. Many of our students pay
for their course—and more — while
studying. So can you!

B RESIDENT TRAINING AT LOS ANGELES

If you wish to take your training in our Resident
School at Los Angeles, the world’'s TV capital,
start NOW in. our big, modern Shops, Labs and
Radio-TV “Studios. Mere you work with latest
Electronic equipment - - professionally installed
- - finest, most complete facilities offered by
any school. Expert, friendly instructors. Personal

attention. Graduate Employment Service. Help

in finding home near school - - and part time
job while you learn. Check box in coupon for
fult information.

MARCH, 1959

LESSONS AND INSTRUCTION MATERIAL ARE
UP-TO-DATE, PRACTICAL, INTERESTING.
Every National Schools Shop-Method
lesson is made easy to understand by
numerous illustrations and diagrams.
All instruction material has been de-
veloped and tested in our own Resi-
dent School Shops, Laboratories and
Studios.

SEND FOR INFORMATION TODAY . . . it can
mean the difference bectween SUCCESS
and failure for you' Send for your
FREE BOOK "“Your Fucture in
Television-Radio-Electronics’’ and
FREE Sample Lesson. Do it TODAY,
while you are thinking about your
future. It doesn’'t cost you anything
to investigate'

YOU GET...

® 1< Big Kits—YOURS TO KEEP!

® Friendly. Instruction and Guidance
® Job Placement Service

© Unlimited Consultation

o Diploma-—Recognized by Industry
o EVERYTHING YOU NEED FOR
SUCCESS!

SHOP-METHOD HOME TRAINING

COVERS ALL PHASES DF INDUSTRY

. Television, including Color T¥

. Radic AWM & FM

. Electronics for Guided Missiles

. Somnd Recording and Hi-Fidelity

. FCC License

. Automation and Computers

. Radar & Micro-Waves

. Broadcasting and
Communications

NATIONAL sy SCHOOLS i

NN & WN =

GET THE BENEFITS OF OUR OVER
50 YEARS EXPERIENCE

Approved for
Gl Training

WORLD-WIDE TRAINING SINCE 19C5

MAIL NOW TO

4000 S. FIGUERODA ST. LOS ANGELES 37, CALIF.
Rush free TV-Radio "Oppaortunity” Book and sample

i
! NATIONAL SCHOOLS, Dept RG-37
!

rrrf"(r’ i lesson. No salesman will call.
A ‘

!
I
!
!
{
'
i

,,.T'!‘L%EE] kﬁ@[‘ J' i il‘t 1 xame AGE
ie darranl (HERITE f!..'. ADDRESS _

CITY. ZONE STATE

t B B
NAT'ONAL SCHOOI-S ' 1 Check if interested ONLY in Resident School training at Los Angeles

‘_VETERANS. Give date of Discharge

Los Angeles 37, Calif. g
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NEWS BRIEFS =

- 0090 9@ 060 O O0=0 000

CERAMIC LOUDSPEAKERS, without voice
coil or magnet, are made possible by a
newly developed barium titanate com-
pound. They may open the way to
cheaper, lighter and more compact
radios and other audio devices.
Experimental quantities of the speak-
ers have been made, using thin ceramic—
metal-ceramic sandwich dises riveted
to the speaker frame at the hub and

glued to the floating apex of the speaker
cone at the rim.

The ceramic is electrostrictive—that
is, it responds to electrostatic fluctua-
tions by contracting radially. In the
ceramic speaker, the cupping action of
the ceramic pulls the metal diaphragm
into a saucer shape, pulling and pushing
the speaker cone.

Promoters of the experimental speak-
er say it may be adapted to conventional
audio circuitry—for example, each dise
may be connected to a plate circuit
in push-pull amplifiers. The ceramic’s
breakdown voltage is 1,500-3,000. The
new ceramic and loudspeaker were
developed by Mullenbach Division of
Electric Machinery Manufacturing Co.,
Los Angeles.

NEW COLD-CATHODE TUBE, unveiled by
the Signal Corps and Tung-Sol Elec-
tric Co., may give tubes a life com-
parable to that of transistors, reduce
the temperature of radios and tele-
vision sets greatly, and simplify the
problems of portable TV’s by reducing
power requirements.

The new tube uses a specially proe-
essed magnesium oxide cathode coating.
It is necessary to heat it or use other
means to start an electron flow, but,
once started, the flow continues without
further excitation. If a standby cur-
rent of 10 pa or more is applied while
equipment is not in use, the tube will
keep alive and be ready to go into
action when suitable plate or grid
biases are restored. Heat, ultra-violet
rays or radioactive material mixed with
the magnesium oxide can provide the
initial excitation. It has been suggested

6

that a little cesium applied to the
coating would excite it when exposed
to ordinary light.

The tube using the new cathode
operates on the space-charge principle,
with the nearest grid to the cathode
biased to a high voltage, in the order
of 200 volts. The control grid (grid
2 in the new tube) is biased 150 volts
positive, and the screen and plate 300
and 350 volts, respectively. A plate
voltage of 300 is necessary at present,
but the inventor, Dr. Dietrich Dobischek
of the Army Signal Research and De-
velopment Laboratory at Fort Mon-
mouth, N. J., believes that it can be
reduced to at least 190 in future models.

The tube at present being made is a
power type. At a demonstration by
the Signal Corps and Tung-Sol, relays
were operated and music played through
and amplifier with the new tubes in the
output stage. Tung-Sol Electric is pro-
ducing the experimental tubes under a
Signal Corps contract. No commercial
production is planned till a complete
line of tubes has been designed.

The new tube will be described com-
pletely in next month’s Rabpio-ELEC-
TRONICS.

TRANSISTOR TV'S and more and bigger
transistor radios were predicted by Wm.
J. Peltz, general manager of Philco’s
Landsdale Tube Co. Division, as the
result of a new automatic production
line just opened at the Lansdale (Pa.)
tube plant. (Substance was given to the
predictions by an announcement of im-
mediate price cuts on a number of
Philco transistors.)

wWWw americanradiohistorvy com

The new line produces transistors at
the rate of 450 per hour, with 24 of 27
operations completely automated. Auto-
mation of the other operations, and an
output stepup to at least 600 transistors
per hour, was under way and would be
domplete in the near future.

The transistor blanks are attached
to stainless steel “carriers” vaguely
resembling old-time crystal phonograph
cartridges and moved step by step
through a number of etching stages
alternated with rinses, then to a sec-
ond machine which attaches the emit-
ter and collector “whiskers.” Next the
transistors are completely cleaned,
mounted, dried and sealed. Feedback is
used freely throughout the mechanism;
for example, to control depth of etching
and to position the whiskers—1 or 2
mils in diameter—in the exact center
of the collector and emitter spots. This
requires a degree of precision that could
not be obtained in a manual operation.
It is done with two phototubes, which
focus on the whisker and report its
position to servomechanisms which in
their turn reposition it till it is in the
correct spot.

The illustration shows the first part
of the operation, in which germanium
blanks are soldered onto tabs in the
carriers, blank thickness is measured
and the blanks are etched to the required
thickness in the eylindrical etching
chambers seen above the bench at the
far right.

‘CRACKDOWN on unlicensed TV booster

stations was ordered by the FCC as it
ended a lengthy study by deciding not

RADIO-ELECTRONICS

*I
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A BIG DeVRY EXTRA!

Build Your Own
b-Speaker Stereophonic
& Hi-Fi Sound System

NOW, ycu may build and keep ‘powr
own to3 quality High Fidelity 6-Spezlcer
Ste-esphonmic Sound System. as
shown below. You Learn-By-Drimng
for a BETTZR JOB or to ADBD TO
YOJR PRESENT INCOME. As a
borus, youw and your family can
enjoy the thrillz of

this marvelous seuad

system for years to

core.

Special SHORT

COURSE ir High

Fidelity Sound Re-

aroduction including

Stereophonic Systams

alsa cvailable Ideal for

hobkyists, music lovers and

men seeking NEW OPPORTUNITY.
Mail coupor.

GET A BETTER JOB OR BE BOSS OF YOUR OWN BUSINESS

MAIL TODAY FOR FREE FACTS

DeNry Technical Irsttute

4111 Belmont Ave, Chixago 41, lll, D2pt. RE-3-#
Please give me your hwo FRZE booklets ‘Pocket Guade to
Real Earnings’’ and “Elacrer &5 and You,” and tell me how
to prepare to enter ore or more branchss of Eleztronics.

INAME e e e e PAGE]
SLEASE PRINT

STREET . APT.

ay__ 00000 ZONE_._ STATE
[0 Check here if sudject to nilitary traiming.

PeVry Tech’s Canad an Training Center is locatee at
2051 626 Roselawn Avarue, Toronte 1%, Ontario

MARCH, 1959
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This Man is Using an
Electronic Crystal Ball

The H. H. Scott advance development team must
foresee the future. They must design new products
so that they stay current for many years. Hermon
Hosmer Scott insists on this as a protection to
your investment.

The new 130 Stereo preamp is an example of the
way Scott engineers work ahead. Engineering of
this brand new product was started when stereo
was nothing more than a hobbylst's delight. This
allowed time for thorough testing of its many
advanced features.

Every H. H. Scott component is designed to defy
obsolescence. Careful planning, fine engineering,
exceptional quality mean your investment in the
new H, H. Scott stereo-preamp . . . or any H. H.
Scott product . . . is an Investment in a component
that will still be up-to-date many years from now.

G

17 reasons why you should buy the

New H. H. Scott

Stereo-Preamp

3 13 13 12 16 4 8 5 % 8 7 15

Ut L/
7/

L U
AR

9 6 10 14 2 6

1 visual signal light display panel shows mode of opera-
tion at a glance. 2 Completely separate bass and treble
controls on each channel so that different speakers may be
matched. 3 Play stereo from any source — Records, FM-
AM Tuner, Tape. 4 Reverse channels instantly, or play
monaural from any source through both channe!s doubling
your power. 5 Play Trereo — a center channel output
lets you use your present speaker as a middle channel,
6 Special circuitry lets you balance channels quickly and
accurately. 7 Reverse the phase of one of your channels
180 degrees instantly. Lets you correct for improperly
recorded tapes. 8 Separate 12 db /octave rumble and
scratch filters. 9 Complete record equalizer facilities.

10 Use as an electronic crossover at any time. 11 Twe
stereo low-level inputs. You can connect both a sterec phono
pickup and stereo tape head. 12 Stereo tape recorder in-
puts and outputs. 13 Provision for operating stereo tape
heads without external preamps. 14 Quick-set dot con-
trols allow any member of your family to use equipment.
15 Loudness-volume switch. 15 Stereo tape monitor
switch. 17 The exceptional quality of all H. H. Scott
components . . . PLUS all the features and specifications
long associated with H. H. Scott monaural preamplifiers.

Sensitivity 114 millivolts on tape head input, 3 milli-
volts on phono for full cutput. Hum level 80 db below full
output on high level outputs.
Size In accessory case
15%6w x Sh x 1214d. Model
130. Price $169.95 (8172.95,
West of Rockies).

1930 11-F1¢

Write for complete technical
specifications and
new catalog RE-3

H. H. SCOTT, INC.. 111 POWDERMILL RD., MAYNARD, MASS.
EXPORT: TELESCO I NTERNATIONAL CORP., 36 W. 40TH ST., R, Y. C.

wwWww americanradiohicetorvy com

NEWS BRIEFS (Confinued)

to “legalize” the tiny vhf rebroadcast
transmitters.

It is estimated that 1,000 to 1,500
unauthorized booster stations are cur-
rently in operation, mostly in the
northwestern US (RADIO-ELECTRONICS,
February, 1959, page 98). Usually
located on mountaintops, they pick up
and amplify signals from distant TV
stations and retransmit them on the
same channel, bringing TV to valleys
beyond normal television service.

The commission ruled that vhf boost-
ers may cause “serious interference”
to TV and other radio services allocated
to the vhf band, and pointed out that
the needs of isolated communities can
be met by the FCC-approved uhf trans-
lators, which rebroadcast TV signals
on uhf channels. The FCC set a March
31 deadline for booster operators to
switch to uhf translator operation—
otherwise, it will “take steps” to close
them down. Past actions by the FCC
indicate that the March 31 deadline
may be postponed if booster operators
have difficulty purchasing translator
equipment in time.

ATOM POWER supply that uses an im-
proved thermocouple to produce elec-
tricity and a radioactive element to
furnish heat is expected to solve the
problem of transmitting data from
space satellites, now capable of trans-
mitting for only short periods.

The new A-battery was demonstrated
to President Eisenhower early in the
year and was the occasion of a special
White House statement. Known as

Lo Jb

Wide World Photo

| SNAP (System for Nuclear Auxiliary

Power) III, it is in essence a thermo-
couple. One leg consists of lead telluride
doped with bismuth to cause it to have
a shortage of electrons. The other leg
is lead and magnesium telluride, with
a sodium doping to give it a surplus
of electrons. Heat in the order of
T00°F is furnished by polonium 210.
The exact voltages and currents sup-
plied by the unit have not been stated,
but the power was given as 5 watts.
The 24 gram of radioactive polonium
which supplies the heat is placed in a
carefully shielded capsule at the center
of an assembly of 20 thermocouple
pairs arranged in a wheel-like forma-
tion. Used because it was readily avail-
able whereas other theoretically more
practical substances were not, its cost

8 RADIO-ELECTRONICS
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Model EL 3516/G53
Technical Specifications

Three Tape Speeds—7%2, 3%, and 1% ips

Tracks -Dual
Heads--Stacked
Head-Gap—0.0002 inches

Frequency Response-—-at 7V2 lps; 50 to 16,00C cps
at 3% lps; 60 to 10,000 cps
at 1% ips; 60 to 5,000 cps

Wow and Flutter—0.15% at 7%2 Ips
0.2% at 3% lps
0.35% at 1% lps

Volume Indicator—Magic Eye (Type EM-84)

Loudspeaker—-Integrated, heavy magnet,
wida range

Controls—Piano-key pushbuttin

4

; -»

Fast Forward and Reverse—Less than 2 minutes for
1200 ft. ot tape

Agtomatic Stop -At ends of reel (with metalized
strips)

Program Indicator—Buiit-in, adjustable

Inputs—(1) radio/phono; (1) microphone (with mixing
facliities)

Outputs (1) for external speahker; (2) for external
amplifiers with controisy (1) for external amplitier
without controls; (1) for headphone monitoring
recording circuit

Microphone--High-Impedance Dymamic

Tubes—EF-86 (2), ECC83 (2), ECL82 (1), EZ90 (1)
EMB4 (1)

Line Voltage--117 volts AC 60 cycles
Power Consumption-—-80 watts
Dimenslons—1534” x 13”7 x 8~
Weight--32 Ibs.

Case—Rugged, European-designed, portabie carrying
case (internally deslgned for optimum acoustic
baffling)

A matehing companion piece, identical in ap-

pearance, containing a second amplitier and

speaker, is avallable t3 those who s2ek the

convenience of a complete portable stereo-
tape playback system

@
— —@; -,Q\':. ﬁ:\.
-, \Sg > J

YOU
ARE LOOKING
AT A

Modern
Dutch
Masterpiece

<>

o_ L35 '

The
STEREO
version of the
/‘/0/8/6’0 ‘Continental’

TAPE RECORDER
Developed & Guild-Crafted
by
Philips
of the
Netherlands

We feel that the Sterco version of the Norelco ‘Continenta? is the
ideal tape recorder for those recordists, high fidelity enthusiasts and
music lovers who seek a professional quality machine at a truly
modest price. The data listed here, represent painstaking, conserva-
tive and substantiated laboratory measurements. If you find that
these data satisfy your technical requirements, and reflect those
D qualities that you consider mandatory in your stereo equipment, by
all means listen to the Stereo version of the Norelco ‘Continental’
at your favorite H1-FI center or Camera store. There, we feel sure,
you will agree with us that the Norelco Stereo ‘Continental’ is, in-

THE /‘/0/8/6’"0 7-7 SPEAKERS deed, a modern masterpiece . . .
ARE HERE!
Now, a complete new line of iy . :
NORELCO 5” to 12" loudspeakers For further descriptive literature write to:
with TICONALWII alloy magnet NORTH AMERICAN PHILIPS CO.. INC.

and standard EIA mounting holes. At

your favorite HI-FI dealer, now!

High Fidelity Products Division
230 Duffy Avenue, Hicksville, L. 1., N. Y.
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NEWS BRIEFS (Continued)

of $30 million for the 2% gram used
would render it impractical for general
use. Cerium 144 has been suggested, at
a cost of about $600 per generator.
Cerium also has a longer half-life, 280
days against polonium’s 140. With
equipment designed to use with it, a
fuel could give satisfactory service for
at least two half-lives. Other radio-
active products—with half-lives rang-
ing up to 97 years—could also be used
and it was suggested that some radio-
active wastes, which now have to be
buried, might become useful fuels.

The new generator was developed by
the Martin Co., of Baltimore, Md., in
conjunction with Minnesota Mining &
Manufacturing, who supplied the
thermocouple material.

Calendar of Events

Western Joint Computer Conference,
Mar. 3--5, Fairmont Hotel, San Fran
cisco, Calif.

Denver Hi-Fi Music Show, Mar. ¢ 8,
Hotel Cosmopolitan

British Electrical Engineers’ Exhibi-
tion, Mar. 17-21, London, England.
Baltimore Hi-Fi Music Show, Mar. 20
22, Lord Baltimore Hotel.

IRE Nationat Convention and Radio
Eungineering Show, Mar., 2326, Wal.
dorf-Astoria Hotel (convention), New
York Coliseum (show)

Symposinm of Millimeter Waves, Mar.
31-Apr. 2, Engineering Society Build-
ing, New York, N. Y.

Pittshurgh Hi-Fi Music Show, Apr. 3
5, Penn-Sheraton Hotel.

British Radio sand Electronic Compo-
nent Show, Apr. 6 9, Grosvenor House
and Park Lane House, London, England.

Buffalo (N. Y.) Hi-Fi Music Show, Apr.
10-12, Hotel Statler.

Conference on Industrial Instrumenta-
tion and Control, Apr. 14-15, Illinois
Institute of Technology, Chicago, I1I.
Southwestern IRE Conference & FElec-
tronics Show, Apr. 16-18, Dallas (Tex.)
Memorial Auditorium and Baker Hotel.
Conference on Analog & Digital Re-
cording & Controlling Instrumentation
Apr. 20-21, Bellevue-Stratford Hotel
Philadelphia, Pa.

British Industrial Photographic & TV
Exhibition, Apr. 20-24, London, Eng-
land.

Annunal Technical Conference on TV &
Transistors, Apr. 21-22, Cincinnati
Ohio.

PHONES IN AUTOS would be as common-
place as home telephones under a pro-
posal by the Bell System (American
Telephone & Telegraph Co.) for a new
type of low-cost mobile telephone serv-
ice geared to “America on the move.”

In a statement issued in connection
with the FCC’s current deliberations on
allocation of frequencies from 25 to
890 me, the Bell System revealed plans
for a direct dial system—virtually a
mobile extension of the home phone.
The statement declares: “It seems a
certainty that with good service and
attractive rates a large proportion of
passenger cars will have a telephone
just as they have so many other acces-
sories.”

Bell System already is seeking the
cooperation of other industries, and
has disavowed any intention of building
or maintaining the mobile phone sys-

10

ow fo Pass

An FCC License can be

Get Your FCC License

We guarantee

to train you until you receive

Your FCC license

—or your money back

Completion of the Master Course (both Sections) will prepare you for a First
Class Commercial FCC License with a radar endorsement. Completion of
Section 1 only of the Master Course will prepare you for a Second Class
Comimercial ECC License. We guarantee to train and coach you, without any
additional cost, until you receive the FCC License as indicated above. This
guarantee is valid for the entire period of your enrollment agreement.

Cleyeland Institute Training Results in success with com-
mercial FCC examinations . . . easily . . . and quickly.

A

every month our trainees get jobs like these:

Boyd Daugherty:

*“I recently secured a position as Test Engineer with Melpar,
Inc. A substantial salary increase was involved. My Cleveland
Institute training played a major role in qualifying me for this
position.”’

Boyd Daugherty

105 Goodwin Ct., Apt. C

Falls Church, Va

Top Grade Employers Like These Look

3 . *“We shall look forward to receiving completed appli-
Bendix Radio: cations from your students.”

. “We have employed a great number of well qualified
Philco: electronics personnel who were graduates of Cleveland
Institute.”

. “We would appreciate your listing our current open-
Weshnghouse: ings in your monthly Job Opportunities.”

RADIO-ELECTRONICS
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your Guarantee of Success in Electronics

here’s proof—fof good jobs

Irving Laing: §

“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 has -
helped greatly to get my 2nd class FCC ticket. I am s
now a radioand T.V. engmeer at WTVS and WDTR : ——Y Opponunities
in Detroit, Mlchlgan | E

Irumg /1 Lalng’ ! . 1 in Electronics
. 15887 Robson,
- Detroit 27, Michigan tor You

James Glen:

When Jim enrolled, he was a tempo-
rary employee of the City of Tacoma,
Washington. In the space of 14
months, he completed the Master
Course and received his first class
license. He is now installing and
maintaining mobile and microwave
equipment.

Accredited by The National Home Study Council

Cleveland Institute of Radio Electronics

Desk RE-27, 4900 Euclid Ave., Cleveland 3, Ohio

Please send FREE Booklets prepared to help
me get ahead in Electronics. | have had train-

James S. Glen, Jr.
2920 Knob Hill Road

: {
Tacoma, Washington lt’:g] or experience in Electronics as indicated \/ I
elow:
— ] Military [7] Broadcasting |
et i 9 .. . .
N [] Radio-TV Servicing [] Home Experimenting |
. Manufacturin Telephone Compan
To Cleveland Institute E]] A ateur B d9 g Othp il
mareur Kaaio (=]
Aerojet-General Goodyear Atomic Corp, l
American Airlines I1IBM . .
Arpl‘eniican Tel(e:phone & ]ng;;?‘ational Telephone In what kind of work are you In what branch of Electronics l
elegraph Co. elegraph Co.
BeniinRadio N o WA les : now engaged?. ... ... ... are you interested?...........
Braniff Airways Motorola t I
Burroughs Corp. North American b oo Gooooo 5o e I T e e eae s e .
Capital Airiines Avialion, Inc.
Continental Northwest Airlines l' Nemer . e, . ks VB b Al d T T A 0 '
- Air Lines, Inc. P}glco
onvair RCA
(Sl 15 Ryan Aeronautical Co. l Addresss s ome . oo | o crolol ) 00000 L% 600 C1300 0.0 000 50 005 0jQ 0o l
Glenn L. Martin Co. *Plus many others l Cify o State
610008600600dR0000000 07 veveseenee ceses. State..... 0o
) Desk RE-27 l
(ESSRROC Sae DS TN e = b qm N N olis GRS
MARCH, 1959 1
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Tung-Sol audio tubes

now twin-packed

in matched pairs

by the manufacturer

(P

588] For service in

amplifiers of up to 50
watts.

6550 For service in

amplifiers and commer-
cial audio equipment of
up to 100 watts.

OW you can come as close to

faultless sound reproduction
as the design and circuitry of
your hi-fi equipment will permit.
Tung-Sol 5881 and 6550 beam-
power amplifier tubes are factory-
matched to very tight perform-
ance limits and twin-packed to
help you achieve lowest distor-
tion levels at all volume levels.

Use of Tung-Sol 5881 and 6550
tubes has long been associated
with amplifiers of the very finest
design. These tubes have always
been produced to closest possible
tolerances with cathode current
ranges held to an absolute mini-
mum.

Now, in twin-packed pairs, they
assure the hi-fi enthusiast and
the commercial sound engineer
of replacement tubes that will
provide new standards of per-
formance—a feature of special
importance with the newest am-
plifiers and loudspeakers, particu-
larly binaural sound equipment.
See your parts supplier.

Tung-Sol Electric Inc., Newark
4, New Jersey.

tTUNG-SOL

NEWS BRIEFS (Confinued)

tem itself. A company policy statement
says: “We hope that the radio and the
automobile and other industries will
design, build, merchandise and service
two-way mobile radio units in the same
way as they do for broadcast receivers
or other optional features in auto-
mobiles.”

As with any new radio service, there
is a price tag in valuable spectrum
space. And in the case of a people’s
mobile phone service, it’s a relatively
expensive one and is certain to cause
controversy for many years to come!
The Bell System is asking the FCC to
earmark for eventual mobile use a 75-
mc band between 765 and 840 mc—now
occupied by uhf television channels 63
through 75. Bell maintains the uhf band
is now so sparsely used that this 13-
channel portion could be scooped out,
without major disruption to TV, and
used far more efficiently for the new
service.

ONE NEW TV STATION started pro-
gramming since we last reported:
KOED-TV, Tulsa, Okla.. ... 11

WTAS, Albany-Schenectady-Troy,
which just recently changed its call
letters from WTRI (see
1959), has switched channels from 35
to 13.

Our count of operating stations in

the US goes up to 547. The vhf num-
ber 463, and the uhf, 84. With our new
station, KOED-TV, the noncommercial
total rises to 36.
PROTON KNIFE had its debut as an
instrument for brain surgery at the
University of Uppsala, Sweden, when
two nerve tracts in the brain of a
55-year-old patient were severed in a
painless operation. The operation has
apparently freed the patient from
chronic pains and depression.

The proton beam was supplied by a
synchro-cyclotron 60 feet from the
patient, and focused by special coils to
apply a small dose 20 times, each time
reaching the part from a slightly dif-
ferent angle, thus confining the cutting
effect to the area where the 20 beams
crossed.

The proton-beam technique was de-
veloped at the University of California
by Drs. Tobias and Lawrence and was
used by them in a pituitary operation,
but never directly on the brain itself.
Dr. Tobias spent 3 months at Uppsala,
helping the Swedish team get their
program under way.

ELECTRONIC MUSIC in the United
States has been greatly encouraged by
a grant of $175,000 from the Rocke-
feller Foundation, to be administered
jointly by Princeton and Columbia
Universities. One of the first uses will

be to construct a studio at Columbia, |
leading |

where two of the country’s
workers with “concrete music,” Profs.
Vladimir Ussachevsky and Otto Luen-
ing, have been working for several
years, much of the time in inadequate
quarters. The studio’s electronic facil-
ities will be available to competent
composers and researchers in the elee-
tronie musie field. END

wwWwW americanradiohistorvy com
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you may now select
from two magnificent

|

DD et

PHONO CARTRIDGES
Completely compatible . . . both play mon-
aural or stereo records, fit all 4-lead and
3-lead stereo changers and arms. Available
through responsible high fidelity consult-
ants, dealers.
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MODEL M3D
AT $45.00*

*audiophile net,
with 0.7 mil diamond

Incomparable quality—the overwhelming
choice of independent critics and experts. Floats
at a pressure of only 3 grams in transcription
tone arms. Distortion-free response from 20 to
15,000 cps. Unparalleled compliance. Superbly
designed and built in limited quantities to per-
fectionist tolerances.

CUSTOM
MODEL M7D
AT $24.00%

*audiophile net,
with 0.7 mil diamond

|

Equals or outperforms cartridges costing up to
50% more—outclasses every cartridge in its
price range—by actual listening tests! Tracks
perfectly at minimum pressure available in all
record changer arms. Completely smooth from
40 to 15,000 cps.

An important note to audiophile perfectionists:
Two gram tracking Stereo Studio Dynetic arm
and cartridge will be available in |limited quan- -
tities soon. Write for details about this incred-
ible achievemnent in stereophonic reproduction.

4008020000 0006000000000000°000000000800800600600000060e6s000000608a08

$ 9000 e 0NN T CN00 0000000000000 000000N T ICEIOOIOOEOICOIO0OCOBEEROCTDIUYTS

Literature available: Department 12-C

SHURE BROTHERS, INC.
222 Hartrey Avenue, Evanston, lllinois
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NOW the Columbio @) Reeord Club offers BOTH

STEREOPHONI
.« MONAURAL RECORD

JOHNNY MATHIS

Percy Faith
# and Qrchestra

[ GRAND CANYON
‘ SUITE

RS
Fipa, *

PHILADELPHIA DRCH.. DRMANDY

 MITCH MILLER AND THE BANG

SING
ALONG

WITH
MITCH

2. This vivid musical
painting has become
an American classic

1. Johnny sings What’It
I Do, Warm, While
We're Young, 9 more

FREE
ANY 3

3. 16 favorites—Sweet
Violets, Down by the
Old Mill Stream, etc.

OF THESE SUPERB

COLUMBIA and EPIC RECORDS

(AVAILABLE IN STEREOPHONIC SOUND
OR MONAURAL HIGH FIDELITY)

If you join the Columbia (p) Record Club now—and agree
to purchase 4 selections during the coming 12 months

Yes, now you can acquire the world's finest stereo-
phonic AND high-fidelity monaural recordings — at
truly substantial savings! And as a dramatic demon-
stration of the Columbia @ Record Club’s money-
saving Bonus Plan — you may have, at once, ANY
3 of the sixteen records shown here, FREE . .
available in your choice of stereophomc sound OR
monaural high fidelity!

HOW THE CLUB SAVES YOU MONEY
Your only membership obligation is to purchase
four selections from the almost 200 Columbia and
Epic records to be offered in the coming 12 months.
Thus you receive seven records for the price of
four — a saving of more than one-third on your
record purchases.

Furthermore, after buying four selections you re-
ceive your choice of a Columbia or Epic Bonus rec-
ord (stereo or monaural) free for every two addi-
tional selections you buy.

HOW THE CLUB OPERATES
You enroll in any one of the six Club Divisions:

If you have stereo equipment you enroil in either
the Stereo Classical or Stereo Popular Division.

If you have monaural equipment you enroll in
any one of four Divisions: Classical; Listening and
Dancing; Broadway, Movies, Television and Musical
Comedies; Jazz.

Each month the Club’s staff of musical experts
selects outstanding recordings from every field of
music. These selections are described in the Club
Magazine, which you receive free each month.

You may accept or reject the selection for your
Division, take any of the other records offered
(stereo or monaural), or take NO record in any
particular month. You may discontinue membership
at any time after purchasing four records.

The records you want are mailed and billed to
you at the regular list price: Popular Monaural
Selections, $3.98; Classical Monaural, $4.98; all
Stereo Records, $5.98 — plus a small mailing charge.

To receive your three stereo or monaural records
FREE, fill in and return the coupon today!

COLUMBIA RECORD CLUB
Terre Havute, Indiana

MARCH, 1959

Theme of Paganini §

PHILIPPE
ENTREMONT, piano
The Philadelphia
Orchestra,

Eugene Ormandy

4. Pianistic fireworks
abound in these two
romantic scores

ORIGINAL
v BROADWAY

CAST

7. Theingratiating Miss
Holliday in her big.
gest Broadway hit

ol ’E?e,mp,ndofts Sawings I

RAY CONNIFF and orchestra

'S MARVELOUS

2
N
<

5. Where or When, Th2
WayYoulookTonight,
Be My Love, 9 more

L saavinsky: &
FIREBIRD SUITE © 1
TCHAIKOVSKY.:

ROMEG AND SuLIIT
LEONARD BERNSTEIN

PERCY FAITH
PLAYS MUSIC FROM

SOUTH PACIFIC

- NEW YORK PHILHARMONIC

8. Bernstein's exciting
performances of two
colorful scores

6. 43 hits for listening

and dancing—in the
smooth Lanin style

 DUKE ELLINGTON
MAHALIA JACKSON
Black, Brown and Beige

9, The finest perform-
ance ever of the
Duke's masterpiece

|

ROUMANIAN RHAPSODIES
THE PHILADELPHIA ORCHESTRA

Rod” - IR
Ii',g TR

q
L'j

EUGENE ORMANDY

)|

. A truly magnificent
performance of this
majestic symphony

11. The great tunes frem
Rodgers and Hammer-
stein’s fabulous hit

Nl H. 20
EHPIPES

riezs | f

PEDALS AND

i

BUDDY COLE, Organ

HIS GREATEST HITS
NEW N HIGH FIDELITY

13. Organist Buddy Cole

plays1l tunes—Mine,
Caravan, Carioca, etc.

14. Cugi's greatesthits—
Besame Mucho, Tico-
Tico, Brazil, 9 more

Tchaikovsly |
 PATHETIQUE
" SYMPHONY

Mitropoulos,
New York
Philharmonic |

15. The most popular of
Tchaikovsky’s lovely,
melodic symphonizs

12, The two fiery Rou-

manian Rhapsodies—
plus 2 more works

LISTENING IN

DEPTH

AN INTRODUCTION
TO COLUMBIA
STEREOPHONIC SOUND |

16. Available in stereo

only. 16 popular and
classical selections

l

FREE — ANY 3 — MAIL COUPON NOW |

Division of the Club

] Classical
Listening & Dancing
Jazz

MONAURAL DIVISIONS

COLUMBIA RECORD CLUB, Dept. 245-3
Terre Haute, Indiana

Please send me as my FREE gift the 3 records whose numbers
I have circled at the right — and enroll me in the following

{check one box only)

[J Breadway, Movies,
Television and
Musical Comedies

STEREO DIVISIONS —
] Stereo Classical
] Stereo Popular

[ STEREO
L.50

of my choice FREE.

Name
{please print}

Address

If you want thi

Dealer’s Name

Y S e T aen Ty - as g
CANADA: prices slightly higher, address 11-13 Soho St.,

Deulev s Address.........
@ *Columbia,”” @. “'Epie,””

I agree to purchase four selections from the almost 200 stereo-
phonic and monaural records to be offered during the coming
12 months, at regular list price plus small mailing charge.
For every two additional selections I accept, I am to re-
ceive a Columbia or Epic Bonus record (stereo or monaural)

.................. W an e ete e aE rie e s e 8 E et b b kR sy e B S s te

Zone.

is membershiD credited to an established
Columbia or Epic record dealer, authorized to accept sub-
scriptions, fill in below:

Q Mareas Reg

O @ NO«?‘ BN -

10.

Toronto 2B

12.

13.
14.
15.
16.

............ ns

CIRCLE 3 NUMBERS BELOW:

{Indicate here whether you wont
your 3 records in Stereo or Monaural}:

Johnny Mathis — Warm

. Grofe: Grand Canyon Suite

. §ing Along With Mitch Miller

. Grieg Piano Concerto;
Rachmaninoff Rhapsody

’S Marvelous — Ray Conniff

. Lester Lanin at the Tiffany Ball
Bells Are Ringing — Original
Broadway Cast

. Firebird; Romeo and Juliet

. Black, Brown and Beige
Beethoven: Eroica Symphony

11. Percy Faith Plays "*South Pacific"
Roumanian Rhapsodies 1, 2;

plus two more works

Pipes, Pedals and Fidelity

Cugat Cavalcade

Tchaikovsky: Pathetique Symphony
Listening in Depth (Available in

stereo nnly)
© Columbla Records Sales Corp., 1959

[] MONAURAL
1-49
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Large illustration shows operator completing the critical assembly work on a
6V6GTA mount in new CBS-Hytron automatic rotary assembly machine. Strip
photos (top to bottom) catch six progressive steps: cathode positioned for insertion
into bottom mica . . . cathode being inserted . . . A grid, B grid, and beam plate
ready for assembly . . . top mica being addea to compiete the mount cage.

Automatic tube assembly
can cut your call-backs

“Quality always equal . . . or better’ is not just a catch phrase at CBS-
Hytron. It stems from a determination to prevent troublesome, expensive
call-backs. And it is based on building in quality, not trying to test it in.

Here automatic assembly builds in better performance. Operator feeds in
each part; presses foot pedal; machine moves part forward and precisely
into position. No handling contaminates, distorts or misassembles the parts.
Potential failure headaches for you are automatically avoided.

Take advantage of CBS-Hytron quality. You, too, will find it is always
equal . . . or better . . . at all times more trouble-free. Ask for CBS-Hytron.

More reliable products
through
Advanced-Engineering

CBS-HYTRON, Danvers, Massachusetts

A Division of Columbia Broadcasting System, Inc.

wwWw. americanradiohistorv com
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These new Utah speakers were inspired by the
fabulous new Boeing 707 Jet Aidiner, now
streaking coast to coast in Just 4)4 hours! Utah
speakers, foo, pack more power per pound,
feature Jet Airliner slim-line desicn "o meet
mocern demands for mo'e compact Stzreo
and High Fidelity applicaticns.

PILE S . Sp—

ol

ALL-NEW

UTAH

dual-diameter
speakers

.. Never before such concentrated power! The
secret is in Utah’s brand new dual-diameter
magnetic circuitry and dynamic Uni-coils.
By ingeniously combining two magnetic
material structures into one, Utah has pro-
duced the greatest power per pound in a
loud-speaker since the advent of Alnico V.
See the all new Utah speakers now — 8" full
range model DSLA and 12" full range model
D12LA —they’re as “hot’’ as a Jet Airliner!

spEAKERS WA

Utah Radio & Electronic Corp., Huntington, ind.
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UNMATCHED MUSICAL CLARITY

delicately balanced by 176 ‘“‘strings”

Each radiating element of JansZen Electrostatic Speakers contains

176 push-pull sheathed conductors. This dual array of “strings”

is the most durable and efficient ever patented. Without any chance of
electronic breakdown, it provides uniform opposing forces to move

the sensitive diaphragm with the same amplitude and in the

same phase over its entire area. Like a true piston, the diaphragm

behaves as if it had neither stiffness nor mass—in short, as if it were not
there at all. This enables the JansZen to precisely recreate the acoustic
pressures recorded by the microphone without unnatural coloration,

NEW!

Mode! 65 Electrostatic Mid/High Range Speaker

Using two of the JansZen Electrostatic elements

with a built-in high-pass filter, this remarkable new
speaker combines all of the advantages of the model
130 but with 60° dispersion. Gives absolutely

clean response to 30,000 cycles. $86—$91.50
depending on finish. Slightly higher in West.

Model 130 Electrostatic Mid/High Range Speaker

For those who insist on the most gracious sound
attainable, only this original JansZen model will suffice.
Excellent for multiple woofer systems.

Contains four Electrostatic elements individually
tested for distortion and matched within 1 db for
output. Room-filling 120° dispersion

to 30,000 cycles. $161—$188 depending on finish.
Slightly higher in West.

Jans/en’

*including designs by Arthur A. Janszen made exclusively by

NESHAMINY ELECTRONIC CORP., 382 Easton Rd., Neshaminy, Pa.
Export Div.; 25 Warren St., New York 7, N. Y. Cable: Simontrice, N. Y.

16
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IF YOU CAN'T GET A SA5-M

Dear Editor:

The SA5-M silicon solar cell, used
by Ted Ladd in a light meter (page 123,
December, 1958) and myself in a light-
powered frequency standard (page 58,
February, 1959), is an excellent unit.
Unfortunately, the manufacturer has
discontinued it. Good replacements for
SA5-M are the Hoffman types P-100
and S-1A. Both are silicon photocells.
The less expensive selenium cells are
not good enough for these applications
—output is too low.

Rurus P. TURNER

Los Angeles, Calif.

AUTHOR’S COMMENTS

Dear Editor:

I must thank you for the many com-
plimentary things you said when intro-
duecing me to your veaders (page 48,
January, 1959, issue).

The standard procedure of not telling
authors beforehand what is to be said
about them occasionally lets errors
creep in and, that, I regret has occurred
on this occasion. In the introduction
you credited me with the design of the
“fabulous” PM-2. As I was not respon-
sible for the whole of that design it
would not be proper for me to accept
all the praise.

On this continent (North America)
there has been some confusion about
the matter and I would like to clear
this up even though it means going
back into some of the early history of
hi-fi in Great Britain.

It was in the 1920’s while at Edison
Bell, England, that I learned enough
about magnets to design high-flux-
density loudspeaker magnets properly.
Those design principles were discussed
in detail in my British Patent No.
331,209.

Excited field speakers, made under
my patent by Edison Bell, supplied
with 40 to 50 watts excitation power
gave a flux density of 16,000 to 17,000
gauss across a 2-mm gap, and were
used with straight Tractrix horns for
cinema work, high-quality public ad-
dress, ete. Edison Bell “died” in the
slump (1933), so my own business,
Voigt Patents Ltd., was started to keep
the speaker alive.

By the outbreak of World War II, 10
years after the design originated, the
basic magnet was unchanged except
for minor modifications which included
replacing the curved outline of the cen-
ter pole with two straight tapers. We
had experimented with permanent-mag-
net arrangements in which the PM
material was on the outside, but the

(Continued on page 20)
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BIG JOB BOOM FORECAST!

Can You Gef Ready in Time?

Right now job opportunities are
tight all along the line. Econo-
mists now predict a period of
mild ups and downs. Look for
the “big break’ to come in the
next three years, they say. That’s
when good jobs will open up as
never before. And men who are
preparing themselves now will
ride the crest of the boom.

DARK OUTLOOK FOR
UNSKILLED WORKERS

Those with little or no train-
ing will find the going tough.
Fewer openings. More competi-
tion for existing jobs. The tide
is against the unskilled worker.
It’s getting stronger. Nor will
the boom help. The new oppor-
tunities will go first to the
skilled, next to the semi-skilled.

BIGGEST DEMAND IN
THESE FIELDS

What’s ahead? According to
the best estimates, here are the
industries due for the sharp-
est employment rise: Heavy
transportation equipment. Me-
chaniecal, electrical, chemical,
aeronautical and highway en-
gineering. Industrial electronics.

For Real Job Security —Get an 1. C. S. Diploma!

All metals. Business services.
Natural gas and oil. Paper prod-
ucts. On the other end of the
scale, employment may lag in
agriculture and leather. Check
the trends in your field. Are you
prepared to switch, if necessary?

GETTING YOURSELF
READY—NOW

All the experts agree: Educa-
tion, skill, specialized training
will net the greatest rewards in
the coming boom. The time you
spend improving yourself is per-
haps the wisest investment you
can make right now. Your future
success and happiness could
hinge on your mastering a cer-
tain subject or acquiring a spe-
cial skill. But there are obstacles.
You may have a family to sup-
port. Or a job to hold down. You
may feel you’re too old to learn.

HOW 1.C.S. CAN HELP YOU

For the man who can take
his training hard and fast—
without time off from his job
or heavy expense—I.C.S. offers
real advantages. A total of 259
courses to choose from (see par-
tial list below). A spare-time

1. C. S., Scranton 15, Penna.

method that lets you progress
as rapidly as you’re able. Up-
to-date, authoritative text ma-
terial.. Thorough, personalized
instruction. Industry-recognized
diploma to graduates. I.C.S. is
the oldest and largest school ac-
credited by the Accrediting Com-
mission of the National Home
Study Council. Its long list of
successful graduates reads like
“Who’s Who.”

Can you be ready for the next
job boom? You can if you act
quickly. Your first step: mark
and mail the coupon below.
What you do right this minute
may determine how you make
out in the coming boom!

THREE FREE BOOKS TELL
HOW TO MEET NEXT JOB BOOM

Get the details on the fields that
offer the best jobs in the immedi-
ate future. Get these three valu-
able books free— (1) '"'How to
Succeed''— pocket-size guide to
advancement, (2) Sample lesson
(Math.) demonstrating the [.C.S.
method, (3) Opportunity catalog
on the subject you check in the
coupon. Just mail the coupon.

Accredited Member,
National Home Study Council

INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX 874658, SCRANTON 15, PENNA.
Without cost or obligation, send me "*HOW to SUCCEED" and the opportunity booklet about the field BEFORE which | have marked X (plus sample lesson):

(Partial list of 259 courses)

ARCHITECTURE
and BUILDING
CONSTRUCTION
O Air Conditioning
Architecture
Arch. Drawing and
Designing
Building Contractor
Building Estimator
Carpenter Builder
Carpentry and Millwork
Carpenter Foreman
Heating
Painting Contractor
Plumbing
Reading Arch. Blueprints
ART
Commercial Art
Magazine |llus.
Show Card and
Sign Lettering
Sketching and Painting
AUTOMOTIVE
Automobile
Auto Body Rebuilding
and Refinishing
O Auto Engine Tuneup
[ Auto Technician

00 O 000 000000000 00O

Name

AVIATION
Aero-Engineering Technology
Aircraft & Engine Mechanic
BUSINESS

Accounting

Advertising

Business Administration
Business Management

Cost Accounting

Creative Salesmanship
Managing a Smali Business
Professional Secretary
Public Accounting
Purchasing Agent
Salesmanship

Salesmanship and
Management

Traffic Management
CHEMICAL

Analytical Chemistry
Chemical Engineering

Chem. Lab. Technician
Elements of Nuclear Energy
General Chemistry

Natural Gas Prod. and Trans.
Petroleum Prod. and Engr.
Protessicnal Engineer (Chem)
O Pulp and Paper Making

0ooooono 0 00o00000cocoo 00

0 000000 0000000 000000co

clviL
ENGINEERING

Civil Engineering
Construction Engineering
Highway Engineering
Professional Engineer (Civil)
Reading Struc. Blueprints
Sanitary Engineer
Structural Engineering
Surveying and Mapping
DRAFTING

Aircraft Drafting
Architectural Drafting
Drafting & Machine Design
Electrical Drafting
Mechanical Drafting

Sheet Metal Drafting
Structural Drafting

ELECTRICAL
Electrical Engineering

Elec. Engr. Technician

Elec. Light and Power
Practical Electrician
Practical Lineman
Professional Engineer (Elec)

HIGH SCHOOL
High School Diploma

Age Home Address

City

Zone

State.

Good English

High School Mathematics
High School Science

O Short Story Writing

LEADERSHIP

0o

O Industrial Electronics

O Practical Radio-TV Eng'r'g
O Practical Telephony

O Radio-TV Servicing

O Industrial Foremanship RAILROAD
O Industrial Supervision O Car inspector and Air Brake
O Personnel-Labor Relations O Diesel Electrician
O Supervision O Diesel Engr. and Fireman
™M ECHHAONICAL O Diesel Locomotive
and S P
O Diesel Engines BTEEQEVILEIQ(';WER
O Gas-Elec. Welding _ O Combustion Engineering
O Industrial Engineering O] Power Plant Engineer
O Industrial Instrumentation O Stationary Diese! Engr.
O Industrial Metallurgy O Stationary Fireman
O Industrial Safety
] Macnine Sh%p Practice TEXTILE
O Mechanical Engineering A Spinni
O Professional Engineer (Mech) E] gg{?gngaa"ndu,a‘é'tmL"g
[EfULaliiContiol . O Cotton Warping and Weaving
O Reading Shop Blueprints O Loom Fixing Technician
S L O Textile Designing
ir Conditioning = om .
O Tool Design U Tool Making 3 Trncanioning & Dyeing
RADIO, TELEVISION [0 Warping and Weaving

] General Electronics Tech.

O Wworsted Manufacturing

Working Hours

Occupation

A.M. to P.M.

Canadian residents send coupon to International Correspondence Schools, Canadian, Ltd.,

Montreal, Canada. .

. . Special tuition rates to members of the U. S. Armed Forces.

MARCH,

1959
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Get big-speaker performance in a
‘‘stereo-compact’ enclosure

General Electric's LH-12 “Stereo Classic’ Speaker System com-
bines enclosure compactness with full, smooth response over
the entire audio frequency range. The complete unit — with
woofer, tweeter and crossover network — occupies only two
cubic feet of space.

But small size is gained through no sacrifice in sound. G.E.'s
new Extended Bass design puts out four times as much power
(-+6db} at low frequencies as standard 12" speakers in the
same enclosure. For superb stereo sound, we invite you to
compare this system with all others, regardless of size.

Complete LH-12 Speaker System in four most wanted fin-
ishes at $129.95*. LC-12 and LK-12 Speakers available for
separate mounting at $89.95*

LH-6 Bookshelf Speaker System

Only 9” high, 1754" wide and 83" deep, yet provides
better low-frequency response than speakers tested in en-
closures up to twice the size. Perfect solution to problem
of getting high quality performance in a limited space.
May be positioned on side or end, as shown at right. Also
offered as kit without enclosure. From $49.95 to
$57.50* (Kit form, $29.95).

New EN-50 5-cu. ft. enclosure for 12” speakers available
in four finishes. $69.95*

There’s a full line of General Electric speakers at your
High Fidelity dealer's. Finest performance—sensibly priced.

*Manufacturer’s suggested resale prices.

See and hear all the new G-E “Stereo Classic”’ components at your
Hi-Fi dealer’s now. For more information and the name of your
nearest dealer, write General Electric Company, Specialty Electronic
Components Dept., 4513, W. Genesee St., Auburn, New York.
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OUTSTANDING NEW
BASS PERFORMANCE
The woofer’s high excursion cone
and long voice coil quadruple Woofar
power-hondling ability. Treated .
cloth cone suspension increases
complionce. Aluminum baose
voice coil for fast, efficient heot
dissipation. All-steel welded
construction.

Tweeter

B

Crossover network

GENERAL @3 ELECTRIC

RADIO-ELECTRONICS
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ownership of « PHOTOFACT scrvice para uBrARY
SPELLS SUCCESS FOR SERVICE TECHNICIANS

here’s actual proof from the men who know

**Cuts service time in half. There’s no way
to accurately judge the great amount of time
saved by PHOTOFACT in locating
rzplacement parts and the many other services

furnished by PHOTOFACT.”

—Julius L, Burke,
Dallas, Texnas

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

“Since | have used PHOTOFACT
my business has increased about
650%, and they have taught me a

"PHOTOFACT is a g-eat aid to
expedite servicing and a handy
complete reference material.”

lot about service work."
—Leland Moyer, Fort Plain,N.Y.

—E. A. Allen, Coffzeville, Ala.

"With my Sams PHOTOFACT
“| couldn't do any business with- Library | feel | can lica most any
out PHOTOFACT. | just wish | problem I'm likely to sun into, in
could have afforded ali of them an efficient, profitable manner.”

before.” —Herbert L. Till, fuka, Miss.
—Albert Bishop, Brevard, N. C.

"It is used for every bench job we
“It would be very difficult to serv- work on.”

ice some sets without Sams
PHOTOFACT; they make the
tough ones easy to service."

—W., D. Johnson, Tavares, Fla.

—Edison R. Haviland,
Garfield Heights, Ohio

“l believe PHOTOFACT is the
only way for fast service on TV, |
“"PHOTOFACT means faster and couldn't give good service with-
better service.” out them."”

—Ray W. Nichols, Seymour, Ind. —Henry ingham, T2fum, Texas

(These are just a few of hundreds of “Success with PHOTOFACT" lette:s in our files)

OWN A PHOTOFACT LIBRARY —
see your Sams Distributor today br write
to Howard W. Sams for full de(ai*s

NEW EASY-BUY PLAN? It's the moamey-saving way to
build your complete profit-making PHOTOFACT Library!

NO INTEREST—NO CARRYING CHARGE—AS L “T_E AS $10 DOWN

HOWARD W. SAMS & CO., INC.
2205 E. 46th St., Indianapolis 6, Ind.

[
FREE’ Yalueb e steel file cabinets ar PHOTOFACT
mosnthly subsc-ibers and Library purctasees,

Valuable beoklet REEI
R

[] Send me Free booklet *“Your Guide To Maximum Profits"
|:] I'm a Service Technician: [:] full-time; |:] part-time

My Distributor is:

shows you 10w
PHOTOR®C™ boosts
your prefit—capacity

Sead for it!

B | Shop Name

ﬁ%f‘;ﬁ | Attn

Zone State.
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PROTECT
AL

~ELECTRONIC
TUBES
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‘Electronic Tube

PROTECTOR

Designed To Protect All Electronic Tubes
in TV or Hi-Fi Sets, Amplifiers, and Similar
Electronic Equipment. Will Double or Triple
Tube Life Including Picture Tubes.

-~
L—]

ATR Electronic
Tube Profector
Wall Model 250

List Price $495—DEALER NET PRICE $330

ATR Electronic
Tube Pratector
Floor Model 300

List Price $695— DEALER NET PRICE $463

ATR Electronic Tube Protectors will double
or triple the life of all electroni¢ tubes includ-
ing picture tube in TV or Hi-Fi Sets, Amplifiers,
Electronic Organs, and other similar electronic
equipment. The ATR Electronic Tube Protector
vtilizes a thermol cushion-action principle which
also protects all other components by elimi-
nating initicl domaging surge currents. The
ATR Electronic Tube Protector con be used
with any electronic equipment having input
wattage of 100 to 300 watts.

SEE YOUR JOBBER OR WRITE FACTORY

~/NIW MODELS  ~/NEW DESICNS /NEW LITERATURE
A" Battery Eliminators,  DC-AC lnverters,  Auto Radlo Vibrators

@

AMERICAN TELEVISION & Rapio Co,
2uality Products Semee 1937
SAINT PAUL 1, MINNESOTA, U. §. A.
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CORRESPONDENCE (Continued from p. 16) ‘

not powerful enough to compete with 40
to 50 watts of electrical excitation.

In 1939, when Hitler walked into
Poland, Britain had sterner tasks on
hand and speaker research stopped in
its tracks. By the time the war was in
its last stages, newer magnetic mate-
rials, known variously as Ticonal, Alco-
max and Alnico V, had proved their
worth and were able to provide a
magnetomotive force far exceeding that

pre-war magnetic materials just \\'el‘e’
|

| obtainable with 40 to 50 watts of elec-

|

l
!

trical excitation. When research could
be resumed, it was with these newer
materials in mind.

This time I concentrated on pro-
ducing a PM unit with the magnetic
material in the center, and as a matter
of policy retained the old styling as
far as possible. The idea was that it
might eventually be practical to con-
vert existing excited-field speakers to
PM, thus enabling Voigt speaker own-
ers to bring their speakers up to date
at minimum expense.

Our policy on diaphragms had been
similar, and when the twin cone came ‘
out in 1933 they were mounted so as
to make them interchangeable with
earlier single cones. Again in 1938,
when the Light coil twin was intro-
duced, this too was interchangeable. As

that required a gap of 1% mm, liners | :

were made which could be fitted to ex-
isting magnets, With these the flux
density went up to the 18,000-19,000-
gauss region.

Now a loudspeaker depends on what
is fed into it for its performance. In
pre-war days, we had a very friendly
alliance with the Lowther Manufactur-
ing Co., who made excellent tuners and
amplifiers. These together with Voigt
speakers made up the Lowther Voigt
Radiogram, which set a very high
standard of performance.

In the post-war period, Mr. Chave, |
once Mr. Lowther’s chief technician,
who had become owner of the firm,
shared my opinion that an excited-field
speaker would be regarded as obsolete
and that therefore a PM version of it
was required.

Mr. Chave pushed on with experi-i
ments he had started on a PM version
of the excited-field speaker, using the
magnetic material externally, while I|
carried on with my experiments, using |
an internal magnet block. At my sug-
gestion we worked independently and
did not compare notes till completion.

The outcome of Mr. Chave’s work
was the Lowther PM series (British
Patent Nos. 618,802 and 628,432), and
the outcome of my work was reviewed in
Wireless World, March, 1949. Subse-
quently, the design was improved still
further, but it is no longer in produc-
tion as my company became dormant |
some years after I emigrated to Canada. |

The diaphragms used on the early
Lowther PM speakers were supplied |
by my company, so the speakers were
in more ways than one a true Lowther—
Voigt combination and were sold as
such.

wWwWWwW americanradiohistorv com

LARRY ELGART

AT THE

CONTROE. CONSOLE
OF HIS

RECORDING STUDIO

(Note the AR-1 monitor
loudspeakers, in stereo)

Larry Elgart, RCA Victor recording artist .

Onne of the most exacting jobs for a speaker
system is that of Stidio monitor in recording and
broadcast work. Techrica! decisions must be
made on the tasis of the sound Coming from these
speakers, which will'affect, for good or for ill, the
quality pf a record master or-FM broadcast. ..

AR acoustic suspensicn speaker systems, afthough
designiéd primarily for the home, are widely em-
ployed in prafessional 'aboratories and studios.
Below is a partial fist of companies using AR
speakers (all models) as-studio moniters:

Concertapes—Concertdisc

Counterpoint Recordings
{(formerly Esoteric
Records)

Magnetic Recorder

and Reproducer

Dawn Records
Elektra Records

Mastercraft Fecord
Plating

Canterbury Records
Raleigh Records

Concert Network WGBH
stations VIPEM
WBCN, WNCN, WXHR
WHCN, WXCN Dubbings

AR speaker systems, complete with enclosures—
the AR-1, AR-2, and AR-3—are priced from $89
to $225. Literature is available for the asking.

Dept. RE
ACOUSTIC RESEARCH, INC.

24 Thorndike St., Cambridge 41, Mass.

RADIO ELECTRONICS
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NOW-A Faster

Generator . . .

Spare Time to Fix TV Sets Quickly,

'The man who knows the answers—the
Professional TV Technician enjoys the
prestige, gets the better jobs, the high-
er pay. Here is the learn-by-practice
training to be a Professional TV Tech-
nician. It shows you the way to be the
boss, to earn top pay. Television Serv-
icing needs more well trained men.
If you have a basic knowledge of radio
and electronics you can make some
Television repairs simply by trial and
error. But sconer or later you will face
TV Service problems you can not solve.
And you can’t get the training you need
while customers wait.

NRI Is Oldest and Largest
Home Study Radio-TV School

Over forty years’ experience and the
record and reputation of NRI back up
this learn-by-doing Professional TV
Servicing Course. Instead of just read-
ing about TV problems, you build and
conduct experiments on circuits in a TV
receiver. You learn methods, “Tricks
of the trade” proved by top TV Service-
men. You learn to fix any set, any
model with confidence.

You Get COLOR TV
Texthooks Early

The day you enroll, NRI sends you
special Color-TV books to speed your
knowledge and understanding of this
vast, growing phase of Television.

MARCH, 1959

N-R-I- SENDS You 17” Picture Tube, Com-

ponents for a TV Receiver, 5” Oscilloscope and Signal
all parts for these 4 complete inits,

Many full color pictures and diagrams
help you recognize defects and help
you learn how to correct them quickly
and properly. To cash in on the coming
Color TV boom, you’ll need the kind of
knowledge and experience this NRI
training gives.

This is 1009 learn-by-doing, practical
training. Here is a course for men
who know basic theory, either from
Radio or TV Servicing experience or
planned training but realize the need
for more knowledge to forge ahead.
Here is what one graduate, G. G.
Stethem of Belpre, Ohio, says, “I can
not praise NRI’'s Professional TV
Course highly enough. I have my own

-

I

N. R. L. All-Practice Method Trains

You éi &H“onﬁléin
with Confidence

spare time shop and all the Radio-TV
work T can handle.”

Another graduate, Edward Ravitsky of
Northumberland, Pa., says, “I have
taken your course in Professional TV
Servicing. It takes the kind of experi-
ence you offer to really learn.” If you
want to go places faster in TV Serv-
icing, make your future mcre secure
as the industry develops, we invite you
to find out what you get, what you
ractice, what you learn from NRI’s
ourse in Professional TV Servicing.
Mail the coupon now. There is no
obligation. NATIONAL RADIO IN-
STITUTE, Dept. 9CFT, Washington
16, D. C.

NATIONAL RADIO INSTITUTE

How TO ] I
Reacy THE : Dept. 9CFT, Washington 16, D. C. l
@ Please send FREE copy of “How to Reach the Top in TV '

IN TV
SERVicNG

Send for
FREE
BOOK

WWW.americanradiohistorv.com
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Servicing.” I understand no salesman will call. |

Age. ... o |
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THE
TREASURE CHEST

THAT'S

NEVER EMPTY

\‘
v,
,\

SR e
® CORNELL - DUBILIER®

o Capacito’s
ul)rl; e,‘,‘(’l/

FILLED WITH “GOOD-AS-GOLD”
C-D CAPACITORS. Heres the smart, modern way

to keep your working capacitor stock shipshape. Each chest comes
with a fast-moving assortment of C.D “Preferred” type twist-prongs,
“Blue Beavers,” and Mylar Tubulars—buy them and you get the chests
FREE. Speed up your work...establish customer confidence with Con-
sistently Dependable C-D capacitor's from your own Treasure Chests.
See them at your distributor or write for Bulletin to Cornell-Dubilier
Electric Corporation, South Plainfield, New Jersey, Dept. RE-3.

 onsistently N ) ependable

CORNELL-DUBILIER

SERVICE CAPACITORS
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CORRESPONDENCE (Continued)

The diaphragms used by Lowther’s
even now differ but little from genuine
Voigt diaphragms of 10 or even 25
years ago. The reason is simple. When
my health started giving me trouble in
1946/7, 1 realized that I could no longer
supervise the manufacture of hand-
made diaphragms and that I would
have to subcontract this work and that
we would continue only the final test
and inspection. All special tools and
jigs needed were loaned to the sub-
contracting firm and I taught them all
the special techniques involved. That
subcontracting firm was the Lowther
Manufacturing Co. and so, when I ain
credited with being responsible for the
‘fabulous” PM-2, this is partly correct,
but Mr. Chave is responsible for the
transition from Voigt excited-field to
Lowther PM. His work has merit and it
would not be proper for me to accept
all of the credit.

P. G. A. H. Voigr
Toronto, Canada

“SERVICING RACKETS”

Dear Editor:

While I am not in the television
servicing game myself, I got quite a
kick out of reading of a servicing
‘acket in your publication. I have spent
my life as an electronic techrep working
for all the large companies and thus
understand more than a little about
this situation.

While visiting a friend in Boston
last weekend, I ran into one of the

| dirtiest rackets I have ever heard of.

My friend lives in a large apartment
house where an outside antenna is a
necessity. When she moved in, the land-
lord informed her no private antennas
were allowed on the roof and that she
must contact a certain TV technician.
The technician connected her set to the
common antenna for $40.

Three months later my friend’s pic-
ture disappeared, so she contacted the
technician again and paid a $2.50 serv-
ice charge for “antenna repairs.” This
happened several more times—and
finally the lady became suspicious and
took a look on the roof. Her antenna
had been disconnected and another in-
stallation made on the same antenna
in her place!

On contacting the technician, she
was informed that if she read the fine
print in her contract she would find
that it contained only a 90-day guar-
antee. He added that for $15 more he
would guarantee a full yeai’s service
on the antenna. The lady has notified
the Better Business Bureau and is
putting the case in the hands of a
small-claims lawyer.

My solution of the problem was to
offer her the use a pair of bolt cutters
to cut his antenna into 6-inch bits.
After this bird had replaced several
antennas maybe he would wise up.

I wanted to mail you his business
card, but the lady wants to go abo
the thing legal and nice.

PauL J. KANE
Truro, Mass. END
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ALLIED’'S 1959

K’@@ value-packed 452-page

O ELECTRONIC SUPPLY CATALOG

the only COMPLETE guide
to everything in electronics

WORLD'’S LARGEST STOCKS

o Latest Stereo Hi-Fi Systems—
Everything in Hi-Fi Components

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

e Values in Recorders and Supplies

e Latest Public Address Systems,
Paging and Intercom Equipment

.0 Amateur Receivers, Transmitters
and Station Gear

e Test & Laboratory Instruments

» Specialized Electronic Equipment
for Industrial Application

o TV Tubes, Antennas, Accessories

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

K
e
W

Send for ALLIED’s 1959 Catalog—it’s the
leading supply guide—452 pages packed with the
world’s largest selection of quality electronic

Y

fe aturing: equipment at lowest, money-saving prices.
MONEY-SAVING knight-Kits: Finest clectronic Get every buying advamtage ab ALLLED: fastest
equipment in money-saving kit form. Complete selection of shipment, expert personal help, lowest prices,
latest Hi-Fi amplifier, tumer and speaker kits (new Stereo guaranteed satisfaction...

units); Hobbyist kits; Test Instruments and Amateur kits.
KNIGHT-KITS are an exclusive aLLIED product.

HI-FI! STEREO! See the world’s largest selection of quality send fOl“ the leadzng
Hi-Fi music systems and famous name components. Firsi . .
with the latest in STERED! Save on ALLIED-recommended electronic supply guide

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

2000 0000000000000 0000000000 L ]

ALLIED RADIO CORP., Dept. 2-C9

L )

L

L]

e 100 N. Western Ave., Chicago 80, lIl. :

[ ] 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. : :
[ ] : ]

: Name a

ALLIED RADIO . .
[ ] L ]

. ! s Address .
@ ———— our 38th year . .
[ ] L]

World’s Largest Electranic Supply House e City Zone State -

* L]

000 0000000000000 0000000800000¢d0000000000
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NEW... for cost and
space-saving stereo

\IVERSITY
SLU and
SIEREOFLEX

“ADD-ON" SPEAKERS

FAMOUS MEN OF MUSIC CHOOSE UNIVERSITY

Metropolitan Opera Star Leonard Warren, often referred to as the world’s foremost
baritone, has been acclaimed in most of today’s great opera houses from
Italy’s La Scala to Buenos Aires’ Teatro Colon and Moscow’s Bolshoi Theatre.
For his stereo system, Mr. Warren converted his full-range *“Troubadour”’
quickly, easily and inexpensively with a compact Stereoflex-2.

W hether converting or starting from scratch. ...

For those who already possess a full-range monophonic speaker
system, or plan to buy one now with an eye to stereo conversion
later . . . University can “add” superb stereo at low cost, even in
rooms with “no” space for a second speaker. Here's how:

Because bass frequencies below 150 cps are strictly non-direc-
tional and do not contribute to the stereo effect, they can be repro-
duced by one woofer—that of the main system. In this case, the
system supplies the combined bass of both channels as well as the
full mid and high range of one channel. The mid and high range of
the second channel is then provided by one of the three University
“add-on™ speakers. Because such *“add-ons” are not required to
produce low bass, they are small in size, easy to place for optimum
stereo and decor effect, and priced most modestly. You also save
the cost of a second woofer and large enclosure!

How University uses one woofer for two channel bass

This can be achieved in two ways, depending upon the kind of
woofer you have. A conventional woofer—with a single voice coil—
can receive these frequencies only after they are combined by the
special stereo adapter network Model A-1. However, with Univer-
sity’s exclusive DUAL VOICE COIL WOOFER? . . . containing two elec-
trically separate voice coils . . . no such network is required.
Instead, the stereo amplifiers can simply be connected one to each
voice coil, thus feeding the full bass directly to this unique woofer.

Starting from scratch, another attractive and flexible approach
would be to use a dual voice coil woofer in an enclosure along
with one “add-on,” the combination making a very fine mono-
phonic speaker system. Later, you can convert to stereo with a
duplicate “add-on,” as shown at left. Now, since the woofer’s posi-
tion for stereo is not critical, you can place it almost anywhere in
the room . . . and the two compact “add-ons” can easily be posi-
tioned for perfect decor and stereo effects . . . regardless of where
the woofer has been placed.

Whichever approach you choose, University “add-ons” put you
on the cost and space-saving road to true high fidelity stereo.

tUniversity swoofers having dual voice coils are models: C-15W, C-128W,

C-ISHC and C-12HC. These are employed in speaker systems: Debonaire-12 §-3S;
Senior $:55; Master $.6, §-65; Dean $-7, §-78: Classic §-8, §-85; §-9, $-98;
Ultra Linear $-10, S-10S; S-11, S-11S; Troubadour S-12, §-128.

{System models in light type are [ully stereo adapted. System models in

bold type, or any home built system with a dual voice coil woofer, can be easily
and inexpensively prepared for stereo with kit SK-1. User net: $5.95)

WIDEST SELECTION

OF HIGHEST

QUALITY

“ADD-ON" SPEAKERS...

=

MODEL SLC

STEREOFLEX-2

MODEL SLC is housed in an at-
tractive fibreglas shell of char-
coal grey with gold anodized
grille and adjustable stand,
STEREGFLEX-1, in a handsome
wooden cabinet with fine wov-
en gritle cloth. Each occupies
tess than one cubic foot, mak-
ing them easy to place on
bookshelf, “tite-pole,” or wall.
Double horn-loaded, with 6~
mid-range driver and 2000 cps
crossover wide-angle tweeter.
User net: Model SLC-$43.50.
Stereoflex-1—Mahogany $54.50,
Blond or Wwalnut — $56.50.

STEREOFLEX-2 is a slim, elegant
unit, with matched woven grille
cloth, designed for floor place-
ment and makes an excellent
end table. Double horn-loaded
with heavy duty compression
driver and extended air cole
umn for mid-range. Wide-angle
driver/horn tweeter with
*BRILLIANCE""control, 3000 cps
crossover. 25%2” x10"x 19%2"d
User net: Mahogany—$110.00,
Blond or walnut—$113.00.

MODEL A-1 ADAPTER NETWORK:
Required only with speaker
systems not having dual voice
coil woofer. User net: $30.00.

fidelity
stereo and
maoncphonic
speaker
systems and
components

You'll find complete informa-
tion on how to select the above
and other major types of stereo
speaker systems . how to
adapt your present system to
stereo . . . how to choose a
monophonic system now for
efficient conversion to stereo
later...how to plan economical
*‘do-it-yourself'* monophonic /
stereo speaker systems. See
your dealer, or write Desk J-9,
University Loudspeakers, Inc.,
White Plains. N. Y.

RADIO-ELECTRONICS
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UPGRADE YOUR INCOME

through Grantham Training and an F.C.C. License!

What's in Your Future?

Are you planning your future or just drifting into it?
Now is the time to get ahead in electronics—the world’s
fastest growing major industry. Now is the time to add
technical knowledge and an F.C.C. license to your prac-
tical experience. Now is the time to prepare for higher pay
—time to make your future secure.

Grantham Training Prepares You

Grantham School of Electronics specializes in quality
training in communications electronics, preparing students
to pass F.C.C. operator license examinations. This training
is available either by correspondence or in resident classes.

The Grantham Communications Course does not include
actual work with practical kits or other equipment. That is,
for example, it does not teach you how to solder or how to
remove a TV chassis from the cabinet, etc. It is not a repair
course but, instead, is bona fide technical training which
teaches you to understand electronic theory —which teaches
you the “why” of electronics.

If you are a beginner in this field, the Grantham course
will give you the kind of detailed training in radio-
electronics theory and operating practices that will enable
you to obtain your first class F.C.C. license quickly. Then,
this license plus your knowledge of theory will qualify you
for certain types of employment, and you can improve your
practical ability while on the job earning a salary.

If you already have practical experience in radio-
electronics, the Grantham course can add a knowledge of
theory and an F.C.C. license to that practical experi-
ence. This should qualify you for higher pay and greater
job security.

Train by Correspondence or in
Resident Classes

RESIDENT CLASSES—The Grantham Communications Elec-
tronics Course is offered in both DAY and EVENING
classes in Washington, Hollywood, and Seattle. The DAY
course meets five days a week, from 9 am. until | p.m.,
and prepares you for a first class F.C.C. license in 12 weeks.
The EVENING course meets two nights a week, from
6:30 p.m. until 10:30 p.m., and prepares you for a first class
F.C.C. license in 30 weeks. All courses “begin at the
beginning”—NO previous electronics training required
or assumed.

CORRESPONDENCE TRAINING —The Grantham Communica-
tions Electronics Course is offered by correspondence from
all Divisions of the School —Washington, Hollywood, and
Scattle. The course has two major objectives—(1) to reuch
you a great deal of clectronics, and (2) to prepare you to
pass all F.C.C. examinations required for a first class license.

This course can prepare you quickly to pass F.C.C.
examinations because it presents the necessary principles
of electronics in a simple “‘easy-to-grasp” manner. Each new
idea is tied in with familiar ideas. Each new principle is
presented first in simple, everyday language. Then after you
understand the “what and why” of a certain principle, you
are taught the technical language associated with that prin-
ciple. You learn more electronics in less time, because we
make the subject easy and interesting.

Which License for Which Job?

The THIRD CLASS radiotelephone license is of value
primarily in that it qualifies you to take the second class

MARCH, 1959

examination. The scope of authority covered by a third
class license is extremely limited.

The SECOND CLASS radiotelephone license qualifies
you to install, maintain and operate most all radiotelephone
equipment except commercial broadcast station equipment.

THE FIRST CLASS radiotelephone license qualifies you
to install, maintain and operate every type of radiotelephone
equipment (except amateur) including all radio and tele-
vision stations in the United States, its territories and
possessions. This is the highest class of radiotelephone
license available.

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

Walter Mengel, Jr., 423 James St., Crystal Lake, Hl.... 1st 8
Serge G. Miller, 1315 W. 15th St., San Pedro, Calif. ... 1st 12
John A, Hayes, 1519 Madison Ave., Memphis, Tenn. ... 1st 14
Robert A. Morgan, 25 Barrow St., New York, N.Y.. . ... 1st 9
Hal Moon, Cook Hotef, 1334 Central, Kansas City, Mo... 2nd 5
W. R. Smith, 1335 E, 8th St., Long Beach, Calif. . .. 1st 12
Erskin D. Davis, 4220 Clay St., NW, Washington, D.C. .= 1st 12
John R. Bahrs, 72 Hazelton St., Ridgefield Park, N. J. . .= 1st 12
Earl A. Stewart, 3918 Modesto Dr., San Bernardino, Calif. 1st 14
Robert H. Moore, 807 Grace St., Baldwin, L.I, N.Y.. 1st 12
Otis A. Towns, 3638 Bates St., St. Louis, Mo.. .. ... .. 1st 12

THREE COMPLETE SCHOOLS: To better serve our many stu-
dents throughout the entire country, Grantham School of
Electronics maintains three complete schools—one in
Washington, D.C., one in Hollywood, Calif., and one in
Seattle, Wash. All schools offer the same rapid courses in
F.C.C. license preparation, either home study or resident
classes.

MAIL COUPON FOR FREE BOOKLET: Our free booklet,
Cuareers in Electronics, gives details of how you can prepare
quickly for your F.C.C. license. For your free copy of this
booklet, clip the coupon below and mail it to the Grantham
School nearest you.

GRANTHAM
SCHOOL OF ELECTRONICS

821-19th Street, N.W. 408 Marion Street 1505 N. Western Ave.
Washington 6, D. C. Seattle 4, Wash. Hollywood 27, Calif.
(Phone: ST 3-3614) {Phone : MA 2-7227) {Phone: HO 7-7727)

{Mail in envelope or paste on postal card)

70: GRANTHAM SCHOOL OF ELECTRONICS
821-19th, NW 408 Marion 1505 N. Western
Washington Seattle Hollywood

|

I |
I I
I I
I |
i |
] Please mail me your free booklet tetling how Grantham training |
]I can prepare me quickly for my commercial F.C.C. license. }
‘| | understand there is no obligation and no salesman will call. |
| |
| i
| I
] i
! i
] ]

Name e e ——— e S Age

Address_

(Gi fy B R S ot e

| am interested in: [_] Home Study, [] Resident Classes 94C
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DR330 Dynamic Cardioid and Ribbon

Variable low-medium
impedance and polar
pattern. Frequency
respanse 40 to 15,000
cps. |deal for radio
and TV.

LIST $250.00

DR332 Dynamic and Ribbon Cardioid

Variable impedance
... low, medium, high.
Unidirectional polar
pattern. Frequency
response 50 to 10,000
cps. For P.A. and
general use.

LIST $162.50

R331 Ribbon — Bi-Directional

W

Variable impedance
... low, medium, high.
Bi-dizectional for P.A.
and recording.
Frequency response
40 to 10,000 cps.

LIST §140.00

TRC Series . . . Push Button Styles

Low or high
T

impedance, wide
response. For
recording,
conference, P.A.

D204 Dynamic Types:
LIST $17.00—$24.30
B204 Ceramic Types:
LIST $16.00—$17.30
X204 Crystal Tapes;
LIST $16.00—$18.30

D44 Dynamic—Omni-Directional

Low impedance;

response 50 to 15,000
® cps. For motion
ypicture use on booms,
4 excellent for outdoor
- (with wind screen).

i LIST $235.00

' i i
s 4
o) N RRO A

D4G Lecturer's Dynamic
H Low impedance;
response 100 to 7,500
cps. Black leather-
covered neckband.
LIST $49.00

D4GT similar, but
high impedance.

LIST $51.00

D33 Dynamic — Omni-Directional

’. ’
Variable impedance
low, medium;
response 40 to 15,000
cps. For radio-TV,
P.A., recording.

LIST $130.00

D9A Dynamic Cardioid

‘ Low impedance;
i response 100 to 7,000
cps. For P.A. and
general purpose.

LIST $82.50

DIAT similar, but
high impedance.

LIST $86.50

il
i
i

Nl

I/I

D22 Dynamic— Omni-Directional

4

Variable impedance
... low, high
response 50 to 12,000
cps. For P.A,, studio,
general audio use.

LIST $99.50

ROPH(
/

D6 Dynamic Public Address

Low impedance;

response 50 to 7,000

cps. All purpose;

& rugged construction.
» LIST $46.00

4 D6 T similar, but
4 high impedance.
' LIST $49.00

D4 Dynamic —Omni-Directional

Low impedance;
response 50 to 8,000
cps. Rugged
construction, for

A, etc.

LIST $28.00
D4T similar, but
high impedance.
LIST $31.00
//'eﬁs
)

=z

D7 Dynamic General Purpose

- Low impedance;
LI r%spggse 150 to
W 10,000 cps. Well
“ e built; useful
/ everywhere.
"i LIST $46.00
-«
| 3 D7T similar, but
i B high impedance.
B LIST $49.00

D7PR Dynamic . .. Handle Type

D7H Dynamic General Purpose

Tape Recorder Microphone

D801 Miniature Dynamic

b
. T Low impedance; S Low impedance; High impedance;
J response 150 to 10,000 P response 150 to 10,000 response 100 to 6,000 g
cps. Press-to-talk —y cps. General use; cps. Omni-directional; f LT} 1 ;
switch. pigtail lead. ideal for home use. Y &ef'sw éﬂLﬂegé’Sﬁﬁ's 000
LIST $52.50 LIST $46.00 X203 Crystal Types: _ '}\;-"." oot Sl
D7TPR similar, but \i D7TH similar, but LiST $8.35--$9.65 - be concealed.
high impedance. 1 high impedance. B203 Ceramic Types: LIST $14.75
LIST $55.00 i LIST $49.00 LIST $11.50—$12.80
3
&
Crystal Microphones 501 Series .. . Mobile Types 504 Series . .. Mobile Types Dynamic Hand Sets
P
C7H ... stand type g Low or high Low impedance; Low impedance, for
(ithus.) LIST $21.75 [ impedance; response response 300 to 3,000 use with radio
c, 300 to 3,000 cps. cps. Rugged, transmitters,
Ct2...lapel type intercoms, etc.

LIST $17.25

RC. .. desk type
LIST $13.50

Rugged construction.

LIST $25.50-—$34.00

€501 Carbon Types:
LIST $24.50—$33.00

ALSO— '

ACCESSORIES AND
REPLACEMENT PARTS
PHONO PICKUP ARMS
AND CARTRIDGES

meuean

D501 Dynamic Types: ’

Mwwpéone MFG. CO

moisture-proof.
€504 Carbon Types:
LIST $31.00—$38.00

vew A4,

HE02 TYPES:
LIST $21.00—$25.80

d tone arm

) to stere
With outpyt jack, 05
List S215

« division of G-C—Textron Inc.

Western Plant: Los Angeles 18, California
Main Plant: ROCKFORD, ILLINOIS, U.S.A.

26

EXPORT: TELESCO INTERNATIONAL, 36 W. 40 ST, NEW YORK 18, N.Y.
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You Get
B This Valvable Book

IRL1

% Madel 87 A
1'-_

] ranscol
= /

seen! Think of it-—-Coyne gives you this big, brand new

book, “150 Radio-Te'evision Picture Pctterns and Dia-
\ grams Exzplained,” aABSOLUTELY FTREE. This up-to-
\ the-minute, easy-to-use practical book gives you com-
plete 11”7 x 22" Schematic Diagrams cevering katest Radic
= and Television Sets. Also analysis ¢f TV Servicing
with picture tube patterns. Tais valuable book
is a FREE GIFT to you, o= just asking to see
the great new Coyne 7-book set, “Applied Prac-
tical Radio-Television”!

AT LAST! MONEY-MAKING “KNOW-HOW"” ON
TRANSISTORS, COLOR TV AND SERVICING

You get all the right answers quickly = toda=’s TV-RADIG
servicing problems in Coyne's grea. new T7-volume set
Right at your finger-tips is the TV-Radio knowledge tha:
makes you wcrth more money! Over 5,000 practical facts
and data are fully covered in easy-ios-unde-stand fashiom
in volumes 1 through 5. Every step it complately explainel
from princples of radio and telzvision to installing,
servicing, trotvble-shooting, and alignimy incliding full facts
on COLOR TV and TRANSISTORS. Hundseds of photos,
illustrations, charts and diazrans belp y>u understanl
quicker. Volume 7 covers TRANSISTOR (ARCUITS; it's
the most com plete book ever published on the applicatiors
of transistors in electronics. For spe=iy on-:he-job use, we
{ ' £ also include Jolume 6: famous 838-page Coyne TELEV_-
a 4 Y = SION SERVICING CYCLOPEDIA—coverirg today’s tele-
: - vision probleras in easy-to-find alphabetical srder. Use thx
complete 7-volume TV-RADIO LIBRARY FFEE for 7 days.

\ Now! The most liberal “get-acquainzed” offer you’ve ever

OVER 2850 PAGES OF FACTS AT YOUR FINGER IPS

i - (]
Vol. 1. APPLICATION OF TELEVISIOM-RADIO PRINCIPLES: 300 pages; .AC NOW—SEND N_O MONEY!
covers resonance and tuning, ampl-fiers, oscillators, ete. Just mail the coupon for Coyne's 7-volume get on 7 dars
Vol. 2. RADIO, TELEVISION & FM RECEIVERS: 403 payes: covers rectifiers, free trial. I'll include the book of 168 TV-RADIO Patteras
high frequency, short wave, FM, antenr as, etc. & Diagrams. If' you keep the set, pns'% in 7 days and. $
Vol. 3. RADIO-TELEVISION CIRCUITS: 336 pages; covers power tubes, per month uatil $27.25 plus pastige is pail (Cash pries,
decoupling distortion, photo-tubes, phase inverters, etc. $24.95) Or ybu can return the library at our expense 'n
vol. 4. LATEST INSTRUMENTS FOR SERVICING RADIO-TZLEVISION: 368 7 days and owe nothing. Either way, the bodk of TV-Radp
pages ; covers all types of testing instruments. Patterns is 1ouTs to kcep FREE. Take adsantage of tl
Vol. 5. TELEVISION SERVICING & “ROUBLE-SHOOTING MANUAL: 437 offer AT ONCJE!

paves: covers all types TV sets, UHF, boosters, color TV, etc.

Vol. 6. TV CYCLOPEDIA: §68 pures; a must for TV servicemen. Quick F

answers to all TV problems in A-E-C order, cross-indexed fully illus- REE B

tiuted. Covers hundreds of facts oa s2rvicing, installatior, Color TV, : %K-
transistors, much more. FR
Vol. 7. TRANSISTOR CIRCUIT HANDBOOK: 410 pages, hundreds of

sircuit applications of transistors in Radio-TV and electronics.

B 5 YEARS OF VALUABLE SUPPLEMENTS: With °ngress py oo
your set you also get COYNE'S arnual Supple- - "P nyde; w. + Dept 39.17 |
@ ment Service FREE for 5 years. Keeps your set Inciyg  BPiled Pro 2ke advany, . Chncaqo 7.1
up-to-date on wewest developments in radio and ude TV-IQD}""(‘M Radig. ‘-;3 U Your (3o Pl ]
television. O Puttern, ¢ gye*slan™ o F\ualated o, ! ]
aRams Bogy FLE FREE ey, Send
R, =E TR new,
[} Address e iar vour. 1
City Awe. . i
ELECTRICAL JEEF ’ ;
Mploy- 1
O« i 3
(] he""o"(‘ae ity = one...... Bate e |
eliy, ibr,
€Y. 7odny ARV seng
SCHOOL ¥ Monty Hup Q. sou 2

bay po
a, slnm,, §24 95
e, =4.95 piyg <op

1501 W. Congress Pkwy., Dept.39-T1,Chicago 7, il
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THORENS KIT

easily assembled
in half an hour with
no special tools...

Now for the first time you can get a Thorens
TD transcription turntable in kit form —at
big savings to you.

It’s the new TDK-101 featuring the same
precision Swiss eraftsmanship that made
the now-famous TD-124 an immediate suec-
cess on the American market. Just examine
the mirror-finished machining on this kit
turntable (or for that matter on any of the
Thorens “TD” units) and compare with that
of any other make of turntable. You’ll see
the reason for the TDK'’s extremely low
rumble, wow and flutter. See the TDK-101,
newest member of the TD family of fine
turntables, at your Thorens hi-fi dealer’s.

Features :

Same compliant belt-plus-idler drive as on
more expensive TD units; provides complete
motor isolation. Single, retained, ball-thrust
bearing, plus mirror-finished main bearing,
for absolute minimum of rumble, both ver-
tical and horizontal—so necessary for stereo.
Single-speed 33%. Adjustable speed (+39%,
a total of about one musical semitone).
Built-in strobe allows setting to exact speed.
Automatic disengagement of idler when unit
is switehed off. Drive mechanism completely
enclosed—no “string” belts or external belt
shields. Accessory wooden base is available
in walnut, blond, or mahogany; $9.00 net.

9.5

Write Dept. E-8 for catalog
on complete Thorens hi-fi line.

28

TDK-101

$37.50 NET, BASE $9.00

And these precision ““TD’’ units
... completely assembled

TD-124. Absolute tops

for stereo or mono rec-

ords . . quietest,

smoothest, most exact.

11Y; Ib. table; clutch h .
forfast,noise-free starts .

with needle in groove.

4 speeds, all adjustable

(=3%) for perfect pitch; built-in illuminated
strobe; built-in level. All assembled TD turn-
tables are 100% tested electronically and au-
rally for wow, rumble and flutter before ship-
ment. $99.75 net. Base $9.00.

TD-184. This 4-speed

high-quality turntable

with integral arm has

same precision-ma- # §

chined adjustable speed - =

drive as Thorens TD-124. >
Semi-automatic opera-
tion—onedialing motion
selects 7", 10", 12" record size. Arm liter-
ally floats down to record on air. Absolutely no
connection between arm and table. $75.00 net.
Base $6.00.

TD-134. 4-speed turn-
table with integral arm

for manual operation.
Same high-performance ’
tone arm as used on ,, a.:

TD-184 equals tracking -
performance of arms

costing as much as half

the price of this entire unit. Same adjustable
speed drive mechanism as on more expensive
units. $60.00 net. Base $6.00.

SWISS MADE PRODUCTS

MUSIC BOXES . HI-FI COMPONENTS
SPRING-POWERED SHAVERS . LIGHTERS
NEW HYDE PARK, NEW YORK

RADIO-ELECTRONICS
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WINEGARD FM3T

" Ww “ANTENNA ‘ N

BRIGHT
GOLD ANODIZED

Hel> your customers get maximum results
from their FM tuners with this new non-
directional Winegard FM3T antenna. A
single bay delivers fine reception up to 100
miles or more across the FM band (88-108
mc). Accurate 300 ohm impedence match.
Factory assembled and complete with new
offsot mount. Packed one to full-color dis-

plar carton. Shpg. wt. 3 lbs.

MODEL FM3T WITH
OFFSET MOUNT. ..

Winegard

$11 ?5'5 Patt

n

"---.

WITH EXCLUSIVE

"
MOUNT

3 BIG ADVANTAGES!

a4 MOUNTS ON SAME MAST
AL WITH TV ANTENNA
7 Easiest antenna you ever installec.
Factory assembled. Mounts quickly
=y on any mast. N> extra mounting
S parts needed.

STACKS EASILY IN 2,
3 OR 4 BAYS

Unique Winegard >ffset mount ol-
lows you to stact wp to 4 bays for
greater power anc distance, using
regular 300 ohm lize.

WRAP-ARCULND MAST
CLAMP CAN'T TILT
New, super-stromg “wrap arounc’’
mast clamp alicns antenna aut>-
matically. Can’t aush boom no met-

ter how much yow fighten it.

Shows you how to cash-in

on the FM Market with the

MOST COMPLETE LINE OF FM ANTENNAS

Did you know that high gain TV antennas are werthless for good
FM radio reception? This is true because the gain is purposely re-
duced across the FM radio band on most TV antemnas to eliminate

possible FM interference on TV.

Thousands of people who own precision FM #uning equipment
don’t know this and as a result are ruining their reception and pick-

WINEGARD FM ANTENNAKITS

BRIGHT GOLD ANODIZED

=

[
Jl

MODEL FM3A

Same antenna head as FM3T, but
with Winegard’s universal tripod
mount. Complete with all mount-
ing parts and 50-ft lead-

in. Model FM3A, list.... 31798

;
.1y

T |
Bl
S{} fﬂs

MODEL FM3S

Same antenna head as FM.3T, but
includas mast with sleeve mount.
Complete with all mountirg parts
and 50-ft. lead-in. Mode FM3S,

liss $1695

MODEL FM3K
Same as Model FM3T, but includes
50-ft. lead-in, 2 mast stand-offs

and 2 wood screw stand-
offs. FM3K, list........ $149S

ing up only a few of the statons ey should be gettirg.
A well emgineered tuner with a modern Winegard FM antenna can
cons:stently bring in excellent reception on stations Frem close in,

up to 100, even 300 miles away. Add to your profits by disploying

-

WINEGARD FM YAGIS

and selling Gold Anodized Wisecard FM ontennos. Choose from 7
different models and kits.

For Long Distance Reception.,.. 200

Miles and More!

Choose from three ciraciione
al, high gain FM Yegis With
Exclusive New TransCoupler

Three new FM yogis, the sltimote
in FM antennos. Brigh- cold an-
odized heovy-duty alunirun._Flot
frequency response ac-o:s etire
FM bond. Extremely high gzain
and shorp directivity.

(%]
= — Bt

Wimegard’s exclusive TraisCeupler
bars fold down fcr =asier: and
moit accurate stoccing evar de-
vised o Perfect 300 okm match
on single bay or when siacked.
No extra bars needad.

Wr.te ¥oday for

Model THTC2,
two element,
Gold Ancdized

~

Model FATCS,
six element,

Gold Anedized

-

Model
FMTC12,
twelve e ement,

Gold an>dized

T=chnical Bull2uins on
Winegand FM Antenras



www.americanradiohistory.com

ROHNengineering presents new, dramatic
tower lines for your consideration. Be sure
to get complete catalog details on this as
they are proving to be tremendous profit-
makers!

> MORE DESIGNS

Outstanding, well-engineered designs of va-
rious types are available to suit your every
requirement.

FABULOUS ROHN
" 00" TOWER

A Completely Self-Supporting Tower to 130’
in a Completely Different Design!
This special self-supporting tower is con-
structed by using 13 different tower sections
of varying weight, size, structural strength
and taper. Using all 13 sections gives a
heavy-duty self-supporting 130 foot tower,
However, the individual sections of this tow-
er can be used in various combinations to
144 build a tower to practically any height from
1 130" on down, and of specific strength in or-
der to handle the purticulur antenna that is
to be placed on the tower. This means that
yvou can have a ROHN tower exwctly to meet
your requirements. Shipping this tower is
convenient and installation is simple,

NO. 50 TOWER

This tower is a special one utilizing sections
of the "SS” tower and is suitable for instal-
lations of guyed heights up to 450 feet.

NO. 60 TOWER

Special tower using above “SS" tower sec-
tions and is suitable in guyed heights up to
600 feet!

ROHN LINE ALSO INCLUDES:

NO. 40 TOWERS —the communications tower hav.
ing a structural strength so as to be installed in
guyed heights up to 300'. . . thousands are in use
today for all types of communication and industrial
uses.

NO. 30 TOWER—similar to the above No. 40 tower

ROHN MANUFACTURING COMPANY | NO. 6 TOWER—the widely usgd tow-
116 Limestone, Bellevue | er with the "magic triangle’ espe-
Peoria, Illinois cially suitable for home television

GENTLEMEN: Please send me the catalog and in. | "€€Pto"
formation on the following:

O TV Towers [0 Amateur Towers
O Communication [ Full line

]

[

|

|

|

{ P.T. TOWERS —package towers for
| Towers of Rohn products
|

|

i

|

|

easy shipping and storage.

NAME
FIRM
ADDRESS _
CITY.
__ _ _MAIL THIS COUPON NOW! |

30

STATE
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> COMPLETE SELECTION

The ROHN tower line is now one of the
lurgest (and growing larger daily) tower
lines of its kind in the nation! By selling and
servicing the ROHN line you capitalize on
many fields and markets that others cannot
possibly fulfill.

> MORE SALES FEATURES

ROHN towers and its full line of accessories
offer more sales features and sooner than any.
one else! Careful inspection always proves
the superiority of ROHN towers. Why set-
tle for less than the best? All ROHN prod-
ucts have the finest of finishes too ... com-
pletely hot-dipped galvanized «fter fabrica-
tion!

> BIGGER PROFITS

It all adds up to the indisputable fact that
ROHN towers make jobber, dealer, service-
man and user more money. ROHN has the
proot. .. ask to be shown!

This general - purpose

7§ communication tower

H with the 7zig-zag cross-

bracing design is now

i available as a “'ftold-over”

‘ tower. Amateurs and oth-

] ers requiring a ''told-

over” tower are invited

| to inspect this tower to

§ see its superiority and its

i many advantages that it
has to offer you.

ROOF TOWERS —especially designed shore height £
roof installations. )

TUBING —complete line.

BASES —for practically every use. -{

Also, guving and installation accessories of all types
to give complete television, amateur or communica-
tion towers,

See your ROHN representative in your
area, your distributor or confact:

ROHN Manufacturing Company

116 Limestone, Bellevue
Peoria, Iil.

Phone 4-9156

RADIO-ELECTRONICS


www.americanradiohistory.com

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

i

ADIO-TELEVISION

SPRAYBERRY

2 B1G, COMPLETE KITS x % % x This great industry is begging

of PARTS & EQUIPMENT for trained men . . . to step into gnod paying jobs
or a profitable business of their own! Our new
plan opens the doors of Radio-Television wide to
every ambitious man who is ready to act at once!

the practical side
e b-Television, we
zend ycu expertly engi-
neerec training kits to
teat mnd assemble for
J interesting, . 5 - . .
valuable Men by the thousands... trained Radio-Television Service Techni-

’h‘;‘:;‘;?;’} cians...are needed at once! Perhaps you’ve thought about entermg

’ this interesting, top paying field, but lack of ready money held you
back. Now—just $6 enrolls you for America’s finest, most up to
date home study training in Radio-Television! Unbelievable? Mo,
the explanation is simple! We believe Radio- Television must heve
the additional men it needs as quickly 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 yur
own Radio-Television Service Business.

Complete Facts Free—Act Now; Offer Limited
Only a limited number of students may be accepted on this liberal
and unusual basis. We urge you to act at once...mail the coupon be-
low and get complete details plus our big new catalog and an actual
Th: nev Sprayberry sample lesson—all free. No obligation...nosalesman will bother you.

cxtvie, Tt wed o HOME STUDY TRAINING IN SPARE TIME

= ] Under world-famous 27-year old Sprayberry Plan, you learn entizely

1 ;f:;:‘::f:’fﬁ'o;:b ‘r‘)‘e's fog at home in spare time. You keep on with your present job and inccme.

’ g i You train as fast or as slowly as you wish. You get valuable kits of
e o ol e parts and equipment for priceless shop-bench practice. And evary-

thing you receive, lessons and equipment alike, is all yours to kaep.

LET US PROVE HOW EASILY YOU CAN LEARN!

Radio-Television needs YOU! And Sprayberry is ready to
train you on better, easier terms, that any ambitious mar can
afford. Just $6 starts you! Mail coupon today ... let the facts
speak for themselves. 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. 20-S, Chicago 26, lllinois

Mail This Coupon Now—No Salesman Will Gall

“To help you learn fast
of F.

two-baxd superhetero-
CYDE racie receiver.

alog and Sample Lesson FREE.

You build the o 1B i o Sprayberry Academy of Radio-Television
nhew Sygratg- F I A W= Dept. 20-S, 1512 W. Jarvis Ave., Chicago 26, L
erry tester ;“ H,',f rfﬁ{[ l Please rush all information on A i
e i . 3 your ALL-NEW Radio-Tele-
lg‘fozl’;e’: hdl N ( ("I i) I vision Training Plan. I uncerstand this does not obElg‘:at,eeme
g - T ’ and that no salesman will call upon me, Include Mew Cat-
Volt-Ohm- 3 (
s, |

Milliam- o phind 1 -
meter tes§ i
meter. —_ = INATAE e e ot oo e e = e Ap=
ADDRESSE ), o s o st e o i s
(AR JUNe I [ ....ZONE ... STATE_.........

MARCH [} 9-5)9

wWWwWWwW americanradiohistorv com


www.americanradiohistory.com

“Dry Land Ocean,” under construction at Bell Laboratories,
simulates ocean floor conditions, is used to test changes in
cable loss. Sample cables are housed in pipes which contain
salt water under deep-sea pressure. The completed trough is
roofed in and is filled with water which maintains the pipes
at 37° F., the temperature of the ocean floor.

T

BELL TELEPHONE LABORATORIES

WORLD CENTER OF COMMUNICAT|ONS
RESEARCH AND DEVELOPMENT

3 ‘%
jB

32

Deep in the ocean, a submarine telephone cable
system is extremely hard to get at for adjustment or
repair. This makes it vitally important to find out what
can happen to such a system before it is installed.

Bell Laboratories engineers do this by means of
tests which simulate ocean floor conditions on dry land.
Among many factors they test for are the effects of
immense pressures on amplifier housings and their
water-resistant seals. They also test for agents which
work very slowly, yet can cause serious destruction over
the years—chemical action, marine borers and several
species of bacteria which strangely thrive under great
pressures.

Through this and other work, Bell Telephone
Laboratories engineers are learning how to create
better deep-sea telephone systems to connect America
to the rest of the world.

Highly precise instruments developed by Bell Laboratories en-
gineers are used to detect infinitesimal changes in cable loss—
fo an accuracy of ten millionths of a decibel.

e =
2

Seawater and sediment in bottle characterize ocean floor. Test
sample of insulation on coiled wire is checked for bacterial
attack by conductance and capacitance tests.

RADIO-ELECTRONICS
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NEW STEREOPHONIC EQUIPMENT
HF85: Stereo Dual Preamplifer is a complete sterec
control system in ‘“‘low silhouette” design adaptabie to
any type of installation. Selects, preamplifies, controls
any stereo source—tape, discs, broadcasts. Superb vari-
able crossover, feedback tone controls driven by feed-
back amplifier pairs in each channel. Distortion borders
on unmeasurable even at high output levels, Separate
lo-level input in each channel for mag. phono, tape head,

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

clutch. Switched-in loudness compensator. Function

Selector permits hearing each stereo channel individu-
exper S ally, and reversing them; also use of unit for stereo or

monophenic 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.

Sa HF81: Stereo Dual Amplifier-Preamplifier selects,
LA amplifies & controls any stereo source — tape, discs,
broadcasts—& feeds it thru self-contained dual 14W am-
i plifiers to a pair of speakers. Monophonicaily: 28 watts
for your speakers; complete stereo preamp. Ganged level

‘n - controls, separate focus (balance) control, independent
] full-range bass & treble controls for each channel.

Identical Williamson-type, push-pull EL84 power ampli-
fiers, excellent output transformers. “‘Service Selector'

switch permits one preamp-control section to drive the
e es L S a re internal power amplifiers while other preamp-control
section is left free to drive your existing external ampli-
tier. “‘Its performance is excelient, and the operation is

uncomplicated.”—HI-FI MUSIC AT HOME. “Excellent’’—
SATURDAY REVIEW. 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

World-famous 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.
E|CO advantages HF61: “Rivals the most expensive preamps' — Marshall,
guarantee your complete SatiSfaCtion: AUDIOCRAFT. HF61A Kit $24.95, Wired $37.95, HF61 (with

power supply) Kit $29.95. Wired $44.95.

- : 0 d MONAURAL POWER AMPLIFIERS
e Advanced engineering e Finest quehty components (use 2 for STEREO)
0 H ' . . HF60: 60-Watt Ultra Linear Power Amplifier with
L Beglnner‘TeSteC. easy step-by-step instructions AcroI T0-330 (tJUttpm Xfmr.; ‘“one of the best?perfurming
5 q . amplifiers extant; an excellent buy.”” AUDIOCRAFT Kit
LIFETIME service % calibration guarantee Report. Kit $72.95. Wired $99.95. Cover E-2 $4.50.
HF50: 50-Watt Ultra Linear Power Amplifier with
e IN STOCK I Comparev then take home any E'CO fxlreme[y high quality Chic?go Standartdtomput Trans-
o . “ e . ormer. identical in every other respect to HF60, same
equipment—right ‘‘cff thz shelf’'—frcm 1900 neighbor- specs at 50W. Kit $57.95. Wirec $87.95. Cover E-2 $4.50.
NEW HF35: 35-Watt Ultra-Linear Power Amplifier.
hOOd EICO dea'ers' Kit $47.95. Wired $72.95. Cover E-2 $4.50.
HF30: 30-Watt Power Amplifier. Kit $39.95. Wired
$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 INTEGRATED AMPLIFIERS
(use 2 for STEREQ)
HF52: 50-Watt Integrated Amplifier with complete
“front end” facilities & Chicago Standard Output Trans-
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
36", 15Va”, 113", “Eminently musical; would suggest
unusual suitabitity for stereo.”—Hoit, HIGH FIDELITY.
Completely factory-built: Watnut or Mahogany. $139.95;
Blonde, $144.95. f
HFS1: Bookshelf Speaker System, complete with fac-
tory-built cabinet. Jensen 8 woofer, matching Jensen
compression-driver exponential horn tweeter. Smooth
clean bass; crisp extended highs. 70-12,000 cps range
Capacity 25 w. 8 ohms. HWD: 11”7 x 23” x 9”. Wiring’
i min. Price $39.95.
SRy * FM TUNER

HFT90: surpasses wired tuners up to 3X its cost. Pre-
wired, pre-aligned, temperature-compensated ““front, e_ngi"
— drift-free. Precision ‘‘eye-tronic” tuning. Sensitivity
1.5 uv for 20 db quieting — 6X that of other kit tuners.
Response 20-20,000 cps =1 db. K-follower & multiplex
Speaker System HFS2 outputs. -t‘nn'e MAG'[‘)elolclfzi\tFTm:(ylsT {ét:)o%n }%%t$g‘9 I;:jg.h
i 36” H x 15Va” W x 11%2” D fidelity kits.' . Ki 95%,

Monaural Preamplifiers: N Y$65.95*‘ Cover $3.95.

BEFORE YOU BUY, COMPARE:

IF
-
=
(9]
i
<
2
[--}
z
(=)
2
[l
™

Copyright 1958 by Electronic Instr. Co., Inc

Add 5% in the West.

Bookshelf
Monaural Integrated Ampllfiers: speak:;sslystem
50, 30, 20, and 12-Watt

(use 2 for Stereo)

#LESS COVER, Fu Eu To (HCLs

(stack 2 for Stereo)

You may examine the complete EICO line I
at any of 1900 neigborhood EICO dis- |
tributors coast to coast. Compare critically |
with equipment several times the EICO |
cost — then you judge. You'll see why the |
|
|
|

5 i o=
Monaural Power Amplifiers:
60, 50, 35, 30, 22 and 14-Watt

{use 2 for Stereo) experts recommend EICO, kit or wired, as

your best buy.

EICO. 33-00 NORTHERN BLVD,, L.1.C. 1, N.Y.
£ill out coupon on other side for FREE CATALOG

Over 1 MILLION EICD instruments in 4se throughout the world

T R Y g

LISTEN TO THE EICO HOUR WBAI FM 95.5 MC, NEW YCRX, MON., THURS,, SAT.,, 7 P.M.
MARCH, 1959 33
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the specs prove it . .
your BEST BUY is

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!

NEW!
TV-EM SWEEP
M "%f GENERATOR &
S MARKER 368

EEFTFLEal WIRED
*‘J @0 -W 56995 S-”995

Eutirely electronic sweep circuit (no mechanical
devices) with accurately-biased increductor for
excellent linearity. Extremely flat RF output: new
AGC cireuit automatically adjusts os¢. for max.
output on cach band with min. ampl. variations.
Exceptlonal tuning accuraey: edge-lit hairlines
eliminate parallax. Swept Ose. Range 3-216 mc in
5 fund. bands. Variable Marker Range 2-75 mc in
3 fund. bandsy 60-225 me on harmonic band. 4.5
me Xtal Marker Ose.. xtal supplied. Ext. Marker
provision. Sweep Width 0-3 inc lowest max. devia-
tion to 0-30 mc highest max. dev. 2-way blanking.
Narrow range phasing. Auenuators; Marker Size,
RF Fine, RF Coarsc (4-step decade). Cables: out-
put, ’'scope horiz., 'scope vertical. Deep-etched
satin aluminum panel; rugged grey wrinkle steel
cabinet.

P—— —
Q .
| | =

3

%

NEW! RF
SIGNAL GENERATOR
#324

KIT WIRED
32695 53995 S ® ‘&

150 ke to 435 mec with ONE gencrator! Better
value than generators selling at 2 or 3 times its
cost! Tdeal for IF-RF alignment, signal tracing &
trouble-shooting of TV, FM, AM sets; marker
gen., 400 ¢ps audio testing; lab. work. 6 fund.
ranges: 150-400 ke, 400-.1200 ke, 1.2-3.5 mc,
3.5-11 wme. 1137 me. 37-1453 me: 1 harmonie
band 111-435 me. Freq. accurate to *=1.5%; 6:1
wernier tuning & excellent spread at most imnpor-
tant alignment freqs. Etehed tuning dial, plexi-
glass windows, edge.lit hairlines. Colpitts RF osc.
divectly plate-modulated by K-follower for
improved mnd. Variable depth of int. mod. 0-5¢%
by 400 cps Colpitts osc. Variable gain ext. ampli.
ficr: only 3.0 v needed for 30% nod. Turret-
mounted coils slug-tuned for max. accuracy. Fine
& Cnarse (3-step) RT attenuators. RF output
100,000 uv; AF sine wave output to 10 v. 50-ohm
output Z. 5-way jack-top binding posts for AT in/
out; cnaxial connector & shielded cable for RF out.
12AU7, 12AV7, selenium rectifier; xmfr-operated.
Deep-ctched satin aluminum panel; rugged grey
wrinkle steel cabinet.

TURN PAGE
FOR MORE
EICO VALUES

Prices 5% higher on West Coast.

34
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56995

‘!-P’*-.T“\‘ﬂr = “:l

COMPLETE with steel cover and handle.

SPEED, casc, unexcelled accuracy & thoroughness.
Tests all receiving tubes (and picture tubes with
adaplter). Composite indication of Gm, Gp & peak
emission. Simultancous 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. 5
ranges meter sensitivity (1% shunts & 5% pot).
10 SIX-position lever switches: freepoint connec-
tion of cach tube pin. 10 pushbuttons: rapid insert
of any tube element in leakage test circuit & speedy
sel. of individnal sections of multi-scction tubes in
merit iests. Divect-reading of inter-clement lcakage
in ohms. New gear-driven rollchart. Cheeks n-p-n &
p-n-p transistors: separate meter readings of col.
lector lcakage current & Beta using internal dc
power supply. Deep-ctched satin aluminum pancl;
rugged grey wrinklesteel cabinet. CRA Adapter $4.50

COLOR

and Monochrome
DCto 5MCLAB & TV
5" 0SCILLOSCOPE
#460
WIRED
S'I 2950
o Features DC Amplifiers!

Flat from DC-4.5 mc, usable to 10 mc¢. VERT.
AMPL.: scns. 25 rms mv/in: input Z 3 megs;
direct-coupled & push-pull thruout; K-follower
coupling bet. stages; 4-step freq-compensated
attenuator up to 1000:1. SWEEP: perfectly linear
10 eps-100 ke (ext. cap. for range to | ¢ps); pre-
set TV V & H positions; auto. sync. ampl. & lim.
PLUS: direct or cap. coupling; bal. or unbal.
imputs; cdge-lit engraved lucite screen; dimmer;
filter; bezel fits std photo equipt. High intensity
tracc 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.
3" PUSH-PULL Oscilloscope =425: Kit $44.95, wired $79.95.
7° PUSH-PULL Oscilioscope =470: Kit $79.95, wirsd $129.50.

NEW! PEAK-to-PEAK
VTUM #232 & UNI-
PROBE (pat. pend.)
Kit WIRED
$2995 54995

Holf-turn of probe tip selects
DC or AC-Ohms.

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

Latest circuitry, high sensitivity & precision, wide
ranges & versatility. Calibration without removing
from cabinet. New balanced bridge circuit. High
Z input for negligible loading. 414" meter, can't
burn-out circuit. 7 non-skip ranges on every
funetion. 4 functions: 4-DC Volts, —DC Volts, AC
Volts, Ohms. Uniform 3 to 1 scalc ratio for extreme
wide-range accuracy. Zero center. One zero-adj. for
all functions & ranges. 1% preecision ceramic multi-
plier resistors. Mcasuve directly peak-to-peak volt-
age of complex & sine waves: 0-4, |4, 42, 140, 420,
1400, 4200. DC/RMS sine volts: 0-1.5, 5, 15, 50,
150. 500, 1500 (up to 30,000 v. with VP probe &
250 mc with PRF prob¢). Ohms: 0.2 ohms to
1000 megs. 12AU7, 6ALS5, selenium rectificr; xfmr-
operated. Decep-etched satin aluminum.panel,
rugged grey wrinkle steel cabinet.

® Send for
FREE CATALOG
now

33-00 Northern Bivd., Long Isfand Clty 1, N.Y.]
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New!
Series/Parallel
R-C COMBINATION
BOX #1140
KIT $13.95
WIRED $19.95

_ - TUBE TESTER
é‘-"’ = e #625
A o8 KIT $34.95
(¢ ¢e Wired $49.95
20 2 % . {tlasts 600
%,",ﬁ‘ mil series
- ey & string type
&1 i tubes
b = el e illuminated
roll-chart
Pix Tube Test Adapter . . . .. . . $4.50

6V & 12V BATTERY
% ELIMINATOR
" & CHARGER <1050
KIT $29.95
WIRED $38.95

' Extra-filtered for
transistor equipt.
#1060 KIT $38.95
WIRED $47.95

New!
Miniaturized
MULTI-SIGNAL
TRACER =145A
KIT $19.95
WIRED $28.95

20,000 Ohms /Volt
V-0-M #£666

KIT 24.95
Wired $29.95

{ 1000 Ohms/Volt
V-0-M

#536
KIT $12.90
Wired $14.90

Reads 0.5 ohms

-~ —500 megs, 10

mmfd—5000 mfd,
power factor.

&
! : 4 KIT
i $19.95
. P Uil @ Wired
$29.95

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

Na%

VIVM PROBES KIT Wired
Peak-to-Peak ..$4.95 $6.95
RF .. $3.75 $4.95
High Voltage Probe-1 ... ... $6.95
High Voltage Probe-2 .o....$4.95
SCOPE PROBES

Demodulator ... $3.75 $5.75
Direct ... ..$2.75 $3.95
tow Capacity ... ..$3.75 $5.75

E1CO, 33-00 Northern Bivd.
Long isiand City 1. N. Y. C_3
Show me HOW TQ SAVE 509% on [] Test fnstru.
ments [] Hi-Fi [J. Ham Gear. Send me FREE
Catalog and name of neighhorhood dealer.
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Radio-Electronics

Hugo Gernsback, Editor

MICROMUSIC

o« Electronics Is the Mother of Furure Music. ..

HE evolution of modern music technique goes back to
the invention of the vacuum tube. Electronic amplifica-
tion of sound opened entirely new vistas undreamt of
before in recording as well as in avdio reproduction.

Yet far greater audio accomplishments, which can be
glimpsed only faintly today, are in store for us in the
immediate future. The recent past has taught us that music
is a field of ultra-rapid change. Every time a composer
ventures into a ‘“new’” domain, be it in rhythm, timme or
phrasing, it usually takes quite a while before his music
is understood. Wagner was bitterly attacked in his native
Germany for composing his opera “Tannhduser.” He was
unable to produce it therve, so it had its premiére in Paris.
Igor Stravinsky’s “Sacre du Printemps’” was neither under-
stood nor accepted for years—it often takes a long time to
attune one’s ecar to unorthodox sound and rhythm.

This is particularly true of Edgar Varése’s Poéme Elec-
tronique (Electronic Poem),* composed by him for the
Brussel’s World Fair, as well as other compositions of his.
Varese, the composer of this bizarre genre of music, man-
ufactures a variety of weird sounds, which are then reg-
istered on magnetic tape. Often there is no theme or rhythm
and the result to most ears is unconnected sounds, which
some critics claim are really not “music”. Nevertheless,
Varese is very successful as a composer of this new and
abstract musical expression, and it is quite certain that he
is responsible for an entirely new school of music. Moreover,
as most of his sounds are created electironically, this alone
would seem to insure its future success, due to the extra-
ordinarily vast range of this almost unexplored field.

We now come to another allied audio field, so far also
hardly touched, which we may term muicrosound or wmicro-
mustc. Practically all modern music is played with standard
musical instruments, the exception being electronic music
produced by vacuum tubes or transistors, or the Vareése type
of electronic treatment of sound in which unusual sound
effects are produced in various unorthodox ways.

There are, however, an unlimited number of sounds all
around us which rarely find their way into music, because
these sounds are seldom heard. Most of them are so weak
that they must be amplified to become audible. They belong
to a different sphere which we may term microsound. Let us
clarify this:

Many materials under stress or pressure give out various
-—often surprisingly beautiful-—sounds. Wood, metals, plas-
tics, crystalline substances when bent produce weak sounds
which can easily be amplified and recorded. For example,
a bar of tin, which is distinctly crystalline, gives off a char-
acteristic crackling sound, called the “cry” of tin, when the
bar is bent. Liquids and gases under pressure or elevated

*See 100 Loudspeakers” in the Qctober, 1958, issue of RAD10-ELECTRONICS.
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temperatures emit a variety of sounds. Thus we have the
well-known singing gaseous flames. A storage battery
while being charged gives off characteristic effervescing
sounds which lend themselves well for amplification.

A large catalog can be compiled from a myriad of insect
sounds, most of them barely audible normally. Yet amplifi-
cation brings out these hidden sounds, few of which have
been recorded so far. They are not necessarily produced by
the beating of the insect’s wings—the mosquito’s wing
hum “song,” by the way, has been recorded to attract
the mosquito’s mate. Many insects produce distinctive
sounds, some, like the cricket, surprisingly loud. Here the
male insect has a stridulating instrument which produces
the familiar chirping sound due to 130 transverse ridges on
the underside of the wing cover which are rapidly scraped
over a sniooth projecting rib of the wing.

A team of entomologists and musically inclined electronic
technicians could easily compile a vast array of insect sound
tapes for a future “Insect Symphony” or even an “Insect
Opera.” It is a vast and rewarding field.

We should also speak of inwoluntary biological sounds,
such as sounds produced by digestion. Thus, a microphone
attached to the animal abdomen gives out a most surprising
and odd series of squealing whistles.

Possibly the most fertile sources of micromusic are
crystals of various categories. The electronic art has used
a succession of crystals for a long time for specific purposes.
Oscillating quartz crystals are well known, as are the piezo-
electric properties of Rochelle salt crystals and barium ti-
tanate ceramic. The latter are chiefly interesting for our
present discussion in so far as they generate electric cur-
rents under mechanical pressure. This has given us the
piezoelectric microphone which generates current when
voice vibrations impinge on the crystal. Reversed, when
connected to a microphone, the crystal becomes a loud-
speaker. It follows that it thus becomes feasible to create
pure musical sounds by manipulating a multiple-crystal as-
sembly in various ways. A piezo-crystal piano could be
made in such a manner.

The resonant quality of metal or glass lametta (exceed-
ingly thin tines) mounted on suitable resonators and agi-
tated appropriately, then amplified, gives rise to excellent
musical sounds of a high quality. Such musical instruments
will be minuscule, yet with proper amplification can fill a
concert hall.

We have given here only a few random suggestions of the
future sophisticated art of micromusic. Admittedly, a vast
amount of research and work lie ahead, but it would seem
certain that entirely new musical developments and esthetic
pleasures will stem from such an endeavor. Nor should we
fail to emphasize that micromusic can, of course, be stereo-
phonic at will. —H. G.
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SP-6 stereo control
center is produced

by Arkay.

Bogen DB212 is a dual
12-wau stereo amplifier.

H. H. Secon makes this
stereo preamp—ihe 130.
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t0L CIRCUITS

Analysis of circuit features in new

stereo amplifiers and preamps

By ROBERT F. SCOTT

TECHNICAL EDITOR

NYONE interested in the tech-
niques of stereophonic repro-
duction will enjoy studying the
circuit diagrams of preamps,

control units, adapters and complete
amplifiers, and comparing various de-
sign solutions to common problems.
Basically, an ideal stereo setup consists
of two monophonic systems of identical
characteristics. The controls duplicate
those of a monophonic system, with the
possible addition of two or three pecul-
iar to stereo. We have analyzed the
control circuits of much of the new
stereo equipment and will describe some
of the most interesting circuit innova-
tions. Others will be described in sub-
sequent articles as material becomes
available.

Preamp-equalizer

In the Madison Fielding series 320
stereo amplifier, all controls are sep-
arate and independent except for the
master volume and channel-function
selector. The selector has six positions
providing for monophonic and stereo
tape, phono and radio. Phono cartridges
and tape heads are connected through
two-stage preamps like the one shown
in Fig. 1.

When the wariable equalization con-
trol—marked PREAMP—is turned fully
counterclockwise to the TAPE HEAD posi-
tion, the dpst switch opens. Feedback
from the output plate to the input
cathode through the 150,000-ohm resis-
tor and 680-puf capacitor provides bass
boost from 1,600 cycles to conform to

RADIO-ELECTRONICS
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Madison Fielding combines dual 20-watt amplifiers

in model 320 stereo amplifier.

the NARTB curve for 7.5-ips tape.

Rotating the PREAMP control clock-
wise closes the switch. One section adds
a .0015-pf capacitor to the feedback
loop to shift the turnover to 500 cycles
for most phonograph playback curves.
The other section connects the 50,000-
ohm PREAMP control and the series
3,300-ohm resistor across the pre-
amplifier’s input jack. Varying the
control adjusts the high-frequency end
of the equalization curve by loading
the cartridge. The control dial is cal-
ibrated LP, RIAA, AES, and 7s.

The twin preamp stages in the Arkay

ECC83/12AXT

LT BT

220K
PREAMP oar SN
INPUT S—1 et N

0l 150K i
?( 8 VOLT AMPL

- -
L__g PREAME _~
{EQUALIZATION}

Fig. 1—One of pair of preamp circuits
in Madison Fielding series 320.

TAPE
MONITOR

PLAYBACK
LEVEL

series SP-6 (Fig. 2) have NARTB
equalization for tapes and RIAA equal-
ization for magnetic phono cartridges.
Correct equalization 1is switched in
when the SELECTOR is turned to TAPE or
rHONO. In the PHONO position, feed-
back is taken from the output plate and
fed to the output grid through 47,000
ohms and .002 uf in series. A second
.002-uf capacitor is connected in series
with the feedback loop to raise the
turnover point to approximately 1,600
cycles in the TAPE position.

Channel phasing

A control for reversing the phase
of the signal in one of the stereo chan-
nels is a feature of comparatively few
units and we feel that it would be a
worth-while addition to all systems that
do not include it. Channel phasing is

AAA,
4TK-5%

PHONO-TAPE
PREAMP-CHAN |

ECC83/12AX7

B+

AN

Fig. 2
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O LOW-NOISE TYPE
Tape and phono equalization circuits in Arkay SP-6 preamp.

TO FUNCTION SW(Fig.7}
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STEREO

Grommes model 208
is a stereo preamp.

TO CHAN B LOUDNESS CONTROL

BAMPLS |5 [2AXT
REVERSE PHA‘SING AMPL

PHASENORMAL

RECORD B

Fig. 3—Phase-reversal cireuit
is in channel B of Scott 130
preamp.

not always correct on records and pre-
recorded tapes and some method for
inverting or reversing the phase of one
channel must be included in the play-
back equipment.

Fig. 3 is the circuit of the phasing
amplifier and its connection to the
preceding and following circuits in the
channel-B section of the H. H. Scott
model 130 preamp. When the PHASE
switch is at NORMAL, the signal goes
straight through from the TAPE MON-
ITOR switch to the LOUDNESs control.
Throwing the switch to REVERSE takes
the inverted signal from the plate of
the 12AX7 phasing amplifier. The sig-
nal level is held substantially constant
by operating the phasing amplifier as
a zero-gain stage. Gain is reduced by
negative feedback from plate to grid
through the 470,000-ohm resistor.

In the H. H. Scott model 299 com-
plete stereophonic amplifier, signal
phase is reversed in the output circuit.
The arrangement is similar to that used
in the Bogen DB212 amplifier illus-
trated in Fig. 4. Sliding the switch
from NORMAL to REVERSE transposes the
voice-coil leads to the channel-2
speaker.

Channel balance

Balance or focus controls vary the
output of one or both channels to com-
pensate for unbalance in program levels
as from AM—FM stereo broadcasts and
differences in amplifiers, speakers, room
acousties and unequal distances between
the two speakers and the usual listening
position. Balance controls are of several
types. Some provide complete cutoff of
either channel, some have a control
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CHAN-I .
AN I CHANNEL-I SPKR QUTPUT
TRANS 160
YJ
8a
B+
40
= D
= | koM
)
FEEDBACK LINES
T0 AF AMPL
{SEE Fig. 6} CHANNEL-2 SPKR IMPEDANCE
e o] SELECTOR
%)
80
B+ LD
44 SPKR
[ PHASING CHANNEL-2
SPKR
1 i< OUTPUT
EHAN 2 = NORMAL
OUTPUT
TRANS —D
A
Treverse | g
—+2

Fig. 4—A popular phase-reversal cireuit
transposes leads to speakers in one
channel.

range limited to a few db in either
direction in one channel and most in-
crease the gain of one channel while
decreasing the gain of the other channel
by the same amount. Some systems have
built-in tone generators that feed
identical signals to both channels. A
few stereo amplifiers have meters or

TO TREBLE CONTROL

TO BASS CONTROL 68K

CHAN

TONE AEh'iPL .047| 220K 100K
'._

_AF AMPL

000- and 22,000-ohm resistors and a
portion of the 1-megohm BALANCE or
FOCUS control. Rotating the control so
its arm moves away from center adds
resistance in the grid circuit of one
amplifier and removes a corresponding
amount from the grid circuit of the
other. The signal applied to each grid
varies directly as the resistance in its
grid circuit.

The balance control used in the Bogen
DB212 js shown in Fig. 6. Here, the
balance potentiometer is a 3-megohm
unit with its center open, making it in
effect two 1.5-megohm variable resistors
in a single case. Moving the control in
either direction from center bridges a
portion of the control resistance and a
10,000-ohm series resistor across the
volume control of one channel. The
voltage applied to the grid of the 7199
decreases as the resistance left in the
balance control. The gain of the other
channel is not affected until the control
is turned in the opposite direction so
its volume control is bridged by the
BALANCE pot.

The 7199 amplifier and phase in-
verter are connected in a starved-
current circuit for extreniely high gain
and low noise. The triode grid is direct-
coupled to the pentode plate. The pen-
tode, in turn, operates with its scieen
supplied with a very low voltage de-

12AX7 (2)
CATH FOLL

100K
K 120K

100K .1 CHANNEL-A
— OUTPUT
/ =i 1] 270V
12AX7 100K
260V =
AF AMPL CATH FOLL
100K
-y
| 097220k [ -
S C
68K N CHANNEL-B

TO BASS CONTROL
TO TREBLE CONTROL
-

]

OUTPUT

Fig. 5—Balancing circuit in the Grommes model 208 preamp.

electron-ray indicator tubes to indicate
power output.

Balance controls are required for
satisfactory stereo 1reproduction. But,
unfortunately, balance is not constant
at all settings of the master volume
or gain control. Generally, the pots used
in ganged controls are not well matched
and there may be a 2-db or greater
difference between the signals in the
two channels as the master volume con-
trol is moved from the position used for
balancing.

Fig. 5 illustrates one of the more
common balance controls. This circuit
is from the Grommes model 208 pre-
amplifier. The signal for the grid of
each af amplifier is taken from a tap
on a voltage divider consisting of 220,
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6—Balancing control in

rived from the cathode circuit of the
triode. The screen voltage is bypassed
and stabilized by the 0.47-pf capacitor.
(The starved-current circuit is begin-
ning to pop up more and more in mod-
ern equipment.)

The Madison Fielding series 320
amplifier does not have a balance con-
trol. The gain of each channel is
adjusted with an independent rLouD-
NESS—VOLUME control. Balance may be
adjusted precisely by balancing the
shadows on the dual-beam 6AF6 elec-
tron-ray tube used as an indicator in
vtvm circuits. See Fig. 7.

Closing either CALIBRATE switch ap-
plies a small 120-cycle voltage to the
associated channel. The ‘two POWER
controls are set to the same points on
their scales and the individual volume
controls are then adjusted so both
shadows of the indicator just close.
When this occurs, the outputs of the
two channels are equal. However, this
assumes that identical speaker systems
are used and that the halves of the
12AX7 eye driver are balanced.

The POWER controls are calibrated in
steps from 0.25 to 20 watts in six steps.
They may be used to measure power
output. With the volume controls set
to the desired level, you can measure
power output by rotating the POWER
control until the corresponding shadow
closes and then noting the control
setting. Conversely, you can adjust the
output to the desired level by setting
the POWER control and then adjusting
the volume control until the eye just
closes.

The FUNCTION selector, BALANCE and
GAIN control circuits of the Arkay SP-6
are shown in Fig. 8 The BALANCE
potentiometers are ganged and con-
nected so the resistance in one increases
as the other decreases. The BALANCE and
GAIN potentiometers form voltage di-
viders supplying signals to the input
grids of 12AX7’s in each channel. The
voltage on each grid increases as the
resistance in the BALANCE control de-
creases. The BALANCE control sections
are connected so the resistance in one
increases as the other decreases.

The FUNCTION control is conventional
in its first three positions. In the re-
verse (REV) position, the input from

Fig. ' h Bt
Bogen DB 212 is a special pot 470K
open at the center.
7199 K
= AMPL-PHASE Ay
il . NV CHAN I TO 6v6-GT
= =2 1 OUTPUT GRIDS
FROM CHAN | 56K = |
+ 4 220K J
PREAMP IMEG = 5 '
10K VOLUME .47 100K
T T 200V 56K FROMI6Q
CENTER t AAA—<—TAP ON
OPEN & 22 put OUTPUT
L5 MEG % BALANCE 2400 l TRANS
0K o
= TO PIN 7 OF 7199, CHAN 2
FROM CHAN 2 "
PREAMP 56 K IMEG =
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——
o 1690
= 80
CHANNEL-!
NEL-
PHASE 48
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DRIVER DRIVER
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POWER 100K
100K POWER
10K / - 18 K

channel-1 is fed through the channel-2
circuits and the input from channel-2
feeds through the channel-1 amplifier
circuits. In the monophonic (pMONO)
position, the inputs are paralleled and
fed to both channels in phase. The
STEREO positions feed the individual in-
puts straight through their respective
amplifiers.

Two sections of the FUNCTION switch
are tied into the loudness-compensation
circuits bridged across the GAIN con-
trol. Loudness compensation is dis-
connected in the first three positions
and available in the others. A fifth
section of the switch lights an indicator
lamp in the STEREO positions. It seems
that the indicator should be wired
to work in the reverse position as well.
After all, stereo is stereo regardless of
channel polarity.

Center channel

On some stereo tapes and records
the channel separation is exaggerated
intentionally. This may produce a “hole-
in-the-middle” effect that usually be-
comes annoying after the listener has
become used to stereo.

Fig. 9 shows how the center-channel
signal is derived in the Scott 130 pre-
amp. A part of the outputs of channels
A and B is fed to the grid of the
center-channel amplifier through 470,-
000-ohm resistors. The resulting signal
is the sum of the signals tapped off the
two outside channels. It can be used to

feed a center-chanmel amplifier and
speaker. END
MARCH, 1959

STEREQ BALANCE
EYE ail
6AF6 2

Fig. 7—Balance is set precisely
by setting loudness controls for
equal shadows on 6AF6 indi-
cator tube with CALIBRATE

switches closed.

Fig. 9—Outputs from channels
A and B are mixed 1o provide
signal for center-channel ampli-

STEREO

Fig. 8—Arkay SP-6 has balance

and gain controls in series.
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S your sterco in phase—all of it? Are
you sure that «ll your equipment,
cartridges, preamps, amplifiers, tape

decks, switching systems, mixers,
balancers, transformers, microphones—
and of course, your speakers—are uni-
formly in phase with each other? Are
you confident that every one of your
stereo discs and all your stereo tapes
are also in phase, so that under no
cirecumstances will there ever be a re-
versal of speaker phasing at your stereo
listening spot, no matter what you play,
what equipment you use, what stereo
source you tap, whether you play
straight stereo or listen to monophonic
sound fed to stereo speakers?

It vou think yes, you’re being grossly
optimistic. Phasing is so utterly simple
that it has mostly been ignored in favor
of much more complex problems of basic
stereo engineering. It’s child’s play.
There are only two possibilities, two
choices. To change phase, you merely
reverse the connections to one speaker.

Unfortunately, right speaker phas-
ing is essential in stereo listening—and
“right” is not merely a matter of the
speaker connections alone. There is a
“right” and a “wrong” alternative, too,
in every microphone, cartridge, tape
player, dise cutting head and so on,
and in a hundred different connections
within many of these elements. In most,
the “right” way is purely arbitrary,
distinguished from the ‘“wrong” merely
in being opposite. In some—for ex-
ample, the cutting heads and playing
cartridges for stereo disc—the right
way has been defined specifically, as a
standard. (But it wasn’t until fairly
recently.) Iln much circuitry the “right”
way is simply that which does not re-
verse the signal phasing en route.

In theory, there should be no prob-
lem now. Manufacturers are supposedly
checking phase on every aspect of
stereo production. Stereo mikes in the
recording studios are scrupulously
phased—or so we hope. Maybe in a year
or two there really won’t be any phas-
ing problem; it will all be taken care
of automatically.

But not yet. It is amazing how many
loopholes are still open! The deadly
part of it is that a single reversal at
any point in the chain of stereo repro-
duction reverses the entire system.

40

True, any two wrongs add up to make
a right. But this merely adds to the
confusion, since the falsely “right”
phasing may show up when another
switching position or another piece of
equipment is used.

At least (yvou may think) commer-
cially produced stereo discs and tapes
must be uniform in phase, as a starter.
Not necessarily! Most of the new discs
are in themselves correct. But stereo
tape is far from new and the older tapes
are now appearing everywhere in disc
form. Some of these tapes are 3 or 4
years old, dating from a time when
phasing was highly problematical. Un-
less somebody with sharp eyes and ears
has corrected the early phasing mis-
takes, they are passed straight on to
you via the stereo discs.

Most recordings today are uniformly
phased, but you can’t count on it.

Home stereo equipment is simple
compared to professional recording
equipment, but nevertheless there are a
number of tricky areas where inad-
vertent phase changes may be hidden
in the circuitry, perhaps without the
manufacturer’s knowledge. When this
happens the confusion is compounded
because most of us, in tracing the cause
of the phase reversal, will look every-
where else but inside our professionally
produced equipment!

Does phasing matter?

Why is stereo phasing so important?
Simply because the very basis of stereo
is the interaction of two speaker sys-
tems working together, blending their
differing outputs into one spatially
shaped sound. If these speakers are
fighting each other, one pushing while
the other pulls, there is bound to be a
sort of shifting acoustic no-man’s land
between them, and no true blending.
Wrong phasing means musical distress,
spatial falseness, a very positive lack
of “middle”—thanks to the in-between
no-man’s land of battling, interfering
waves. Ever hear of the “hole in the
middle””? That’s it.

In view of all this, do you have any
regular method of checking stereo phas-
ing—not just once, but again and again
as each new complication arises? Do
you, for example, have that simplest
and most essential of all stereo controls,
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a speaker phasing switch? If not, you
lack a vital aid to stereo listening.

How do you tell wrong stereo phasing
by ear? Ah, that’s the big problem!
You can’t always tell, instantly. Some-
times you are sure that one way is
right, only to reverse your own feelings
the next time.

The ear is easily tricked, at fimst.
There are so many variables involved,
so many kinds of sound, types of mik-
ing, sorts of music, and so many room
situations, that confusion 1is likely.
Remember, stereo sound in not static.
It is dynamic, alive, ever-changing. The
interaction of the two channels shifts
and flickers like sunlight through leaves
(I like to think).

If you are tired, if your ears are fed
up, you may drive yourself into a tizzy
trying to make up your mind which
phasing is right. The harder you try,
the worse it gets. But if once you
actually hear the difference between
wrong and right—clearly, unmistak-
ably A-B style-~then you’ll never doubt
again that it is important, that it must
be right always, even when (for the
moment) you can’t seem to hear any
difference. Once your ear begins to
notice, you will quickly learn the sound
of correct phasing and the false effect
of wrong phasing, in more and more
varied situations.

The nice thing about this do-it-your-
self phasing by ear is that once the
basic either—or sound is recognizable to
your ears and you can spot your phas-
ing most of the time successfully, you
can figure out all sorts of phasing prob-
lems from the speakers backward, by
sheer logic. If so-and-so sound is in
phase and so-and-so other sound is out,
then the trouble must be right here.
Process of elimination.

Stereo-cartridge phasing

Let’s look at the cartridge. The phas-
ing of the two stereo output signals is
such that lateral grooves produce in-
phase signals. Beginning with the disc
cutter, the phasing is defined specific-
ly as that in which two identical
(in-phase) signals are fed to the two
cutter circuits, the stylus cuts lateral
grooves.

There are somie interesting conse-
quences here. If you visualize an ideal-
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ized 45/45 pickup cartridge in action,
you will see that to move laterally the
stvlus must displace the two generating
elements oppositely. When one element
moves upward and outward, at the
diagonal, the other must move con-
trarily, downward and inward. It is
easiest to imagine this motion for a
pair of pistonlike magnetic coils, mov-
ing roughly like two opposite pistons of
a V-8 auto engine. Lateral stylus mo-
tion moves them oppositely.

To demonstrate this action, take a
couple of feet of string or hookup wire
and fasten a small weight in the middle.
Hold it by the two ends so the weight
draws the string down into a V. Then
move your hands diagonally in the
planes of the V. If you move one hand
downward diagonally while the other
moves upward, the weight travels later-
ally—side to side. If you move both
hands down, or both up,
the weight moves verti-
cally.

The stereo pickup’s ele-
ments—ecoils or crystals—
must be wired so when
their motion is opposite
the signals are the same,
or in phase. This is a
matter of electrical con-
nections and mistakes are
easy to make.

In four-contact car-
tridges you can take your choice—but
the right way is normally indicated—
that is, two of the pins are marked L
and R for left channel and right chan-
nel, and these two outputs are in phase
(or should be) for lateral groove sig-
nals. Connect them together and you’ll
have an additive in-phase signal from
the lateral groove on any standard
record. Your stereo disc will also be
in phase at this point. (But if you
get your connections reversed, the
joined lateral signals will be out-of-
phase and cancel. The cartridge will
respond only to vertical stylus motion.)

Trouble spots

Here are some likely danger arcas
in respect to stereo phasing. Keep an
eve on them and be sure your mind is
on the alert to spot them.

1. Earlier tapes (those that haven't
been copied and rephased to standard)
—also stereo discs made from them—
may be out of phase, requiring speaker
reversal to bring them back. It is quite
possible for a recording to be out of
phase at one point and in phase at
another, though this is rare!

2. Stereo speaker systems—final links
in the chain—may be shipped and sold
out of phase. They must be reconnected.
Tweeters and woofers may themselves
be wrongly phased within each channel.

3. In many complex switching cir-
cuits, hard-to-spot phasing changes may
occur. Two reversals, remember, add up
to correct phasing—until another
switching setup shows up the trouble.

4. An important point—most ampli-
fier circuits change phase for each stage
of gain. Amplifiers with unequal num-
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bers of stages will reverse the phasing
of a stereo system.

5. Beware of such inconspicuous
items as miniature pickup transform-
ers, transistor preamps for mikes and
pickups, ete. Any device, especially one
that involves coils, is subject to easy
phase reversal. Always check them.

6. Although stereo pickup cartridges
are supposedly standardized, the four-
wire system allows you to make re-
versed connections. This is particularly
likely when the pins are not labeled on
the cartridge or when the positioning
is out of the ordinary. (Pin position is
not fixed; you're likely to run into
various arrangements and have to ex-
periment to find the right connections.)

How to check phasing

Now the Big Question: Are there
positive ways to check phasing? Con-

Edward Tatnall Canby is one of the country’s foremost
authorities on recorded music. He is the co-author of Sat
wrday Review Home Book of Recorded Music and Sonund
Reproduction and author of Home Mus
Fidelity for th

sider these points.

1. Never use any stereo system with-
out providing a phase-reversal switch
in one of the final outputs. Preferably
it is wired to run out to your listening
spot and back. A few stereo systems
now are sold with built-in phase switch.

2. As far as listening goes, note that
the more pronounced the stereo effect,
the harder it is to determine correct
phasing by ear. Some jazz and pops
stereos have such extreme right and
left separation that there is virtually
no interaction at all between speakers.

3. A monophonic sound fed to the
two stereo channels is the best phase
check of all. To check your stereo record
setup, play a mono disc, via the stereo
cartridge. Properly phased, the mono-
phonic sound bunches up between the
two speakers and does not seem to come
from either one. Out of phase, the
sound jumps out to the sides and there
are pulsing “waves” of unevenness at
the center, as you move your head or
walk back and forth. The center posi-
tion is moticeably not filled.

4. Though the easiest phase check is
with a mono disc, you can hear phas-
ing with most stereo dises, though not
as easily.

With proper speaker phasing, some
of the stereo sound in most recordings
comes from dead center and straight

ahead. With reversed phasing, even
though the overall sound may seem
about the same, the center may be

noticeably weakened — some sounds
seem to move over toward the sides as
you switch. More sound comes from the
sides; less—or none-—comes from the
middle.
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Music Lover. Since 1947, Mr. Canby has
been doing a record review column for Audic
Harper's Magazine since 1952. His radio broadcast, T/
New Recordings, continues on WNYC, New York City.
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Moreover, there is often that same
odd “flutter” or pulsing effect, as one
walks back and forth before the stereo
speakers. It may be momentary, can
be much more pronounced in some re-
cordings than others, but sooner or
later you’ll run into it clearly in an
out-of-phase stereo sound.

A few quick A-B trials in this
fashion, with plenty of walking back
and forth, will resolve most stereo
sound, in most situations, into right
and wrong phasing. Some stereo sounds,
though, remain enigmatic and impos-
sible to phase by ear, no matter how
hard you try.

5. An ingenious and enormously use-
ful switching gadget for stereo discs
parallels the two channels of the car-
tridge, joining the outputs inte one
signal. It aids mono dises immensely
since it removes the vertical response of
the pickup (by cancelling
the signal in the vertical
groove) and, in effect, con-
verts the cartridge into
a mono unit feeding two
channels.

The switch also makes
a double phasing check.
It insures correct connec-
tion of the cartridge—for
if you join the wrong two
pins, you get vertical
response only, instead of
lateral—a thin, weak sound, without
bass and far down in level. I discovered
one wrongly installed cartridge in this
fashion. If the connections are right
and your cartridge in phase, the com-
bined output will be lateral only, with
full normal volume. All records, both
stereo and monophonic, will play mono
sound through the stereo speakers.

This fact provides the other phase
check. Since monophonic sound is easier
to phase than stereo sound, switch to
lateral-only response and you may then
phase a stereo disc as though it were
monophonic.

6. A popular stereo speaker configu-
ration puts a third speaker at the
center, sharing both stereo signals,
The extra speaker helps widen the
listening area and keeps the image at
the center.

This speaker happens to be an excel-
lent phase check. When the two main
channels are out of phase, the center
speaker will respond mainly to the
weaker stereo difference signal, the
originally out-of-phase element in the
stereo sound. The sound will be thin
and lacking in bass. With correct phas-
ing of the two outer channels, the center
speaker is much louder in volume or
in bass, according to its capacity.

So don’t jump too quickly to conclu-
sions. But do open your ears and eyes.
You can’t afford to leave it to chance—
yet. END

41


www.americanradiohistory.com

STEREO

Planning stereo? Have
an amplifier or two that
you want to use instead
of buying a new dual-
channel unit? If so, this
article is for you

Shielded Cable
from Cartridge

TERED

RECORD
PLAYER

ECENTLY a friend and fellow
hi-fi enthusiast presented me a

situation—one that is by no

means unique today. That is, he
had a good record changer with a
treasured preamp and amplifier, and
he wanted to try stereo without mak-
ing his present system obsolete. For
his second channel he planned to use
another amplifier he had built. If this
arrangement proved unsatisfactory, he
intended to build a duplicate of his
better unit.

With this in mind we went to work.
It was easy to install a Columbia Con-
stant Displacement stereo cartridge in
his changer. After removing the old
cartridge and balancing the tone arm
to zero weight by increasing the spring-
load tension, we mounted the new
stereo cartridge with the hardware
supplied. The proper stylus pressure,
incidentally, is supplied by the weight
of the cartridge itself. The additional
shielded cable included with the car-
tridge was fed through the tone arm
alongside the original shielded cable.

We plugged these two cables into
the amplifiers. One was an amplifier
with separate preamp. The other was
a preamp-amplifier combined on a sin-
gle chassis. Both were good units. A
borrowed second speaker and cabinet
identical to his original completed the
second channel.

The system was fired up, adjusted
for equal volume, tone controls bal-
anced, and a stereo record placed on
the turntable. The result—highly satis-
factory stereophonic sound. Momen-

*Senior engineer, CBS-Hytron.
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REVE
'Y ;

By R. J. MEAGHER*

SPEAKER

PREAMP -

AMPL

(length as needed)

tary interruptions, however, made it
necessary to rebalance the volume of
cach amplifier separately, a bother-
some cut-and-try task. While the gain
of each channel could be continuously
varied, the gain of the system could not.
In the course of our experiments, it was
interesting to “swap” performers from
one channel to the other by revarsing
the cartridge leads. We also found that
when playing monophonic records it
was desirable to feed a ba'anced signal
to both channels. This was assured by
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R1, 2—180,000 ohms, Y, watt

R3—dual pot, 2 megohms per section, log taper
(Mallery UR-26A and UF-26A or equivalent)

Cl, 2—.002 uf, 600 volts, disc ceramic

JI 2030 4—phono jacks

SI—3- pole 3-position rotary

Chassis box, 5 x 2l/4 x 2V/4 mches {Bud CU2i04
or equwalenf)

Knobs, setscrew type (2}

Lengfhs shielded cable with phono plugs on
each end (2)

Miscellaneous hardware

Fig.

1—~Circuit of the passive unit.
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Fig. Z—Where to punch the holes in
the chassis box housing the unit.

placing a jumper across the cartridge’s
two outside terminals.

It was obvious that some sort of mas-
ter volume control and stereo—mono-
phonic switching arrangement was de-
sirable to make the switching we were
doing simple. As a result I came up
with the circuit shown in Fig. 1, de-
signed for use between the stereo cai-
tridge and the preamps. Parts were
easily obtained and a chassis box laid
out to hold them (see I'ig. 2).

The circuit consists of compensating
networks R1-C1 and R2-C2 for the
Columbia SC-1 cartridge. Values shown
may be different for other makes. If so,
the values suggested by the manufac-
turer should be used. The dual poten-
tiometer, R3, is a Mallory double-shaft
unit. Cut the shaft to proper length
and file a flat section on it for the
knob’s setscrew, filing all the way
through the outer shaft so the setscrew
locks both shafts together. Be sure to
keep both controls all the way to the
left or all the way to the right when
filing, so that they will be set for equal

RADIO-ELECTRONICS
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resistance throughout their ranges.
Parts are then mounted as shown in
the photos. Input jacks are on the left,

Parts layout inside
the stereo control
unit.

output jacks on the right.
There is only one precaution. Make
sure that the input resistances of the

STEREO

amplifiers are about 2 megohms. If
less, the shunting effect may alter bass
response. The ideal cartridge load for
flat response is 1.2 megohms per chan-
nel, and consists of the gain control in
parallel with the amplifier’s input re-
sistance. The 2-megohm control and an
amplifier input resistance of 2 megohms
give an effective cartridge load of 1
megohm, which is quite satisfactory.
A higher amplifier input resistance will
have no effect but a lower one, perhaps
on the order of 1 megohm, will begin to
reduce bass response significantly.

The compact unit proved very useful.
In fact, I built one for use with my own
dual-channel stereo amplifier. Placed
next to my record changer, I use it for
semi-remote control, with the master
gain control of the amplifier set to the
maximum which I might use. END

| COVER FEATURE

AKE one part gyroscope and two

parts moving coil. Assemble

properly and you get the stereo

heart of a modern stereo phono
cartridge.

Compared to an ordinary paper
match, the assembly is small. Put one
in the palm of your hand and you'll
have trouble finding it. But add an
Alnico-V magnet and two sets of pole
pieces, place in a cartridge housing,
connect the coil leads to terminals and
vou end up with an Electro-Sonic Labs
C-100 stereo phono cartridge.

The one part gyroscope lets the in-
genious coupling system work—makes
it possible for the stylus to relay the
information on a stereo disc to the
proper moving-coil element of the
cartridge. The miniature gimbal struec-
ture, similar to ones used in gyroscopes,
lets the stylus move freely in following
the stereo groove, yet restricts coil
movement to the necessary -circular
motion. By using tiny jeweled pivots
the stylus movement is very free—com-
pliance measures 5 X 10° em/dyne,
vertically or laterally.

Each of the two coils is made up of
60 turns of very fine wire—its diameter
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through set of universal gimbals.

is only one-quarter that of a human
hair. These tiny coils are mounted at
a 90° angle between a V-shaped pair
of pole pieces. The single magnet sup-
plies the necessary flux. As a coil ro-
tates—due to stylus movement—it
breaks the magnetic lines of force be-
tween the pole pieces. Naturally, this
produces an electrical output from the

wwWw americanradiohistorvy com

coil. The output reflects, of course, the
information recorded on the disc.

At a stylus velocity of 10 cm/sec
cach channel (coil) delivers a 2-mv
output. As this is a little low for many
preamps, a pair of matched transform-
ers is provided with each cartridge.
These step up the output to an adequate
level. END
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LEADS

Tape Amplifier for

A pair of tape record—playback

amplifiers in one compuact unit

By EARL E. SNADER

UCH of the amateur stereo tape
recording nowadays is being
made with two single-channel

recording amplifiers that have
been lashed together with a stereo tape
deck. The method gives excellent results
and is a fine arrangement for the
person who already has a single-
channel tape recorder and wants to
convert to stereo.

There are some real advantages to
having a single recording amplifier
that will handle two channels simulta-
neously for stereo. Only one power
supply is needed. This reduces size and
weight and increases efficiency. It is
easierr to mount a dual unit with a
single powey supply so that tape heads
do not pick up hum from the inductive
field created by the power transformer.

The controls of a dual-channel re-
cording amplifier can be ganged. This
simplifies operation. With a switching
arrangement to select either mono-
phonic or stereophonic operation, the
amplifier retains most of the advantages
of a single-channel unit.

Tape recording amplifiers are touchy
projects at best. If you combine two in
a single unit, the job becomes even
more complicated. These problems have
been considered and the stereo tape
recording amplifier described here is
one that is effective and worthy of the
designation “high fidelity” (see Fig. 1).
It is a complete monophonic and stereo-
phonic recording amplifier which in-
cludes the features of a mono-stereo
tape playback preamp. NAB equaliza-
tion is employed for recording as well
as playback. The NAB standard for
15-ips tape has been modified for the
7%-ips speed commonly used in non-
professional recording. Monophonic or

PERFORATED METAL SHIELD ENCLOSING VIR, VI

S4 CHANNEL REVERSE

% ol

S
LEVEL,
S| ON OFF
FRONT VIEW

HOLES FOR MOUNT-
ING EDGE WISE
VU METER

EQUALIZA~
2 RECORD- TION
PLAYBACK
RI8 PLAYBACK

stereophoni¢ operation is selected by
flipping a switch on the front panel.

The overall design is simplified by
using a single VU meter for both
channels. A dpdt slide switch connects
the meter driver circuit to one channel
or the other. The VU meter functions
in both recording and playback, and is
connected in such a way that does not
introduce distortion.

Printed circuits

Each amplifier and tone equalization
channel is a separate printed-cireuit
assembly. The December, 1955, and
January, 1956, issues of Rabio-ELEC-
TRONICS carvied a two-part series by
Richard H. Dorf on preparing printed
circuits. These were followed in making
the boards used in this amplifier.

The left-channel amplifier printed
circuit (see photo) is used by itself
for monophonic recording and play-
back. A second printed circuit is pro-
vided for the right channel. Aerovox
No. RA9AX right-angle printed-cireuit
tube sockets are mounted on the
printed-circuit assemblies, for the
12AX7 and 12AU7 amplifier tubes in
each channel. (If you can't get the
RA9AX sockets, use the nonruggedized
RA9A.) The printed circuits are in-
stalled in the chassis so the tuhes pro-
Ject through holes punched in the rear
panel of the chassis. See Fig. 4 and
rear-view photo.

All the printed-circuit components
are readily accessible when the top and
bottom covers are removed from the
amplifier, with the exception of C9 in
the left channel and C8 in the right
channel. The critical low-level sections
of each amplifier channel are well

vu
V2ZRBV2L o5 yeTeER
SWITCH

— \

RI7
RECORD
LEVEL

S3
MONO- RIS
STEREO TONE

when the top and bottom

shielded
chassis covers are in place. A single
shield housing formed from perforated

metal fits over the amplifier tubes
where they project through the rear
chassis panel.

Drawings for the left- and right-
channel printed circuits are shown in
Fig. 2 and Fig. 3, respectively. These
can be used to prepare photoetched
printed-circuit boards. They are shown
actual size and must be adhered to
strictly if the contacts of the tube
sockets are to fit in the right places.

The printed-circuit assemblies are
mounted so that there is a spacing of
about % inch between each printed-
circuit board and the adjacent chassis
cover. The tube sockets fit hetween one
another inside the chassis rear panel.
Connections to the printed circuits are
made at the points identified by circled
letters of the alphabet.

Circuit-wise, each amplifier channel
consists of three triodes in a resistance-
coupled amplifier, followed by a fourth
triode which is switched into the circuit
for recording only and adds the neces-
sary recording equalization.

In playback, a treble-losser attenua-
tion circuit is employed at the plate of
the first amplifier. It gives a 15-db bass
boost at 40 cycles with a low-frequency
turnover at about 180 cycles. There is
a 6-db-per-octave drop in response
from about 300 cvcles to the high-
frequency turnover at about 3,000
cycles. The tone control permits adjust-
ing the high-frequency response from
about 10 db above to 10 db below the
NAB curve at 10,000 cveles.

When the RECORD-PLAYBACK switch is
set for recording, the fourth amplifier

J3R

Front view of the finished tape amplifier.
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*RI—10 megohms *Ci—0.1 uf, 200 volts, metallized paper tubular RECT |, 2, 3, 4-20 ma, 130 volts, miniature {Fed-

*R2—1,000 ohms

*R3, 4-~.220,000 ohms, low noise
*R5—5,600 ohms, low noise

*Ré, 9—2.2 megohms

*R7, 12—2,200 ohms

*R8, 10, 13—100,000 ohms

*R11—220,000 ohms

*R14-~51,000 ohms, §%

*RI15—47,000 ohms

RlIbé—ganged pots, 250,000 each section, linear taper
RI7, I8—ganged pots, 250,000 ohms each section,

audio taper RI8 with spst switch

*R19—120,000 ohms

R20—6,800 ohms, 2 watts

R2l, 35—2.2 megohms

R22—820,000 ohms

R23—1.5 megohms

R24—270,000 ohms

R25—5,600 ohms

R26, 30, 31, 33—10,000 ohms

R27, 29—220,000 ohms

R28—1,800 ohms

R32—56,000 ohms

R34—100,000 ohms

R36—56 ohms
All resistors Yz-watt 10% unless noted

*C2, 6—0.1 uf, 400 volfs, paper tubular

*C3, 4—50 puf, ceramic disc

*C5_ 02 uf, ceramic disc

*C7—25 uput, ceramic disc

*C8—.047 uf, 400 volts, tubular

*C9—.01 uf, ‘ceramic disc

*CI10—.001 uf, ceramic disc

*CI1—0.5 uf, 400 volts, metallized paper tubular

*Cl12—.05 uf, ceramic disc

C13, 15—100 puf, ceramic disc

C14—750 uuf, ceramic disc

Clé, 24—30 upuf, ceramic disc or tubular

Cl17, 23—8 uf, 25 volts, subminiature electrolytic

C18,. 20500 uuf, ceramic disc

C19—.001 pf, ceramic disc

C21—20-20-20 uf, 350-350-25 volts, electrolytic {Mal-
lory FP 329.5 or equivalent)

C22—15-15-15-20 puf, 350-350-350-50 volts,
lytic {(Sprague TYL 4623 or equivalent)

All copoacitors 600 volts unless noted

*Ji—phone jack, subminiature, closed-circuit (Telex
€570 or equivalent)

*J2, 3—phono jack

Ja—chassis-mounting ac socket

*P|—phono plug with [8-inch shielded lead

P2—phono plug with 18-inch shielded lead

electro-

eral 1159 or ecuivalent)

S|—spst on R18

$2—3-gang miniature rotary switch made from 2
Centralab PA-37 phenolic 4-pole 2-position
switch sections, | Centralab PA-9 steatite 6-pole

2-position switch section, with a Centralab
PA-300 shaft and index assembly

$3, 4, 5—dpdt slide

Tl—power transformer: primary, |17 volts; second-
ary, 500 volts ct, 20 ma; 6.3 volts, 2 amp, ct
{Triad R-3A or equivalent)

T2—bias oscillator transformer (Viking D50l or
equivalent)

*VI—I12AX7

*V2—I12AU7

V3i—4C4

V4—|2AV7

Sockets,

right-angle printed-circuit, 9-prong {Aero-
vox RAFAX or equivalent) {4)

Socket, 7-pin miniature

Socket, 9-pin miniature

Chassis, case, see Fig. 4

Miscellaneous hardware

*Ind
umber

ates two components needed of each part
one for right chonnel; one for left chonnel.

Fig. 1—Circuit of the up-to-the-minute audiophiles dream. Letter-coded
leads connect to similarly marked terminals on printed-cireunit board.
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ti}

printed-cireunit board for left channel; b—

parts layout. Components are mounted on wiring side of board.

stage is switched into the circuit.
Resistive—capacitive networks in series
with the grid drive to this fourth ampli-
fier stage and in its cathode circuit
have the combined effect of producing
a pronounced high-frequency boost of
better than 20 db at 10,000 cycles. The
response drops to about —3 db at 100
cycles. A 47,000-ohm resistor is con-
nected in series with the treble-losser
circuit at the plate of the first amplifier,
and this, along with the effect of the
resistive—capacitive network in the grid
return circuit of the fourth amplifier
tube, produces a slight bass boost below
100 cycles instead of the 15-db boost
provided for playback. The combined
effect of the equalization character-
istics during recording and playback
is an overall record-playback cycle
with frequency response flat within 3
db from about 30 to 12,000 cycles.

Switching and control circuits

The switching and control cireuits
provide the simplest possible control of
the vavious functions of the recording
amplifier. The playback level, equaliza-
tion and record-level controls for both
channels are ganged. No balance con-
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trol is included. It is assumed that the
recording amplifier will be used with
program sources and playback power
amplifiers that have a balance control.

Record or playback operation is
selected by a single RECORD—PLAYBACK
switch. This is a three-section switch
assembly with four circuits to the first
section, six to the second and four to
the third. $2-a and S2-d are Centralab
No. PA-37 four-pole two-position, non-
shorting, miniature phenolic switch sec-
tions. The second section, S2-b and ¢,
is a Centralab No. PA-9 six-pole two-
position, nonshorting, miniature steatite
switch section (it has contacts on both
sides of the wafer). The switch is
assembled with a Centralab No. PA-300
shaft and index assembly. The switch
sections are shown as they appear
looking at the switch from the top rear
of the amplifier.

The RECORD-PLAYBACK switch is a
critical part of an amplifier of this
kind. It must handle both the input and
the output ends of a high-gain amplifier.
Any capacitive coupling between the
two parts of the circuit causes oscilla-
tion. Isolation can be provided in a
single-channel recording amplifier by
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spacing the switch sections far enough
apart and using circuitry that tends
to isolate the input and output ends of
the amplifier further. This is done
here. But the small space availdble
inside the amplifier chassis for the
switeh limits the degree of isolation
possible through wider spacing. The
problem is solved by using the center
section (b and ¢) of the switch for all
low-impedance or ground switching
circuits. These act as a shield between
the input end of the amplifier, which is
connected to the switch section nearest
the front panel (a), and the output end
of the amplifier, which is connected to
the third (d) or rear section of the
switch.

The CHANNEL-REVERSE switch cir-
cuitry is very simple. This switch
reverses the playback channels or the
monitoring channels when the pPLAY-
BACK OUTPUT jacks are connected to
monitor amplifiers. No impedances
lower than about 150,000 ohms should
be connected across the PLAYBACK oUT-
PUT jacks, to avoid shunting the record-
ing amplifier channels when the RECORD—
PLAYBACK switch is turned to the
RECORD position with the playback out-
put jacks connected to external equip-
ment.

The VU-METER switch connects the
grid of the VU-meter driver tube to
one or the other of the two channels
in the amplifier, so a single VU meter
can be used to check the recording and
playback levels in both channels. A
second VU meter could he added, but
it would increase the drain on the
power supply by about 2 ma, as well as
increasing the number of circuit compo-
nents and the space needed for them.

The MONO-STEREO switch is connected
at the bias oscillator output, between
the right-channel input—output contacts
of the record—playback switch and the
right-channel record—playback head
lead. When it is set for monophonic
recording and playback, it connects the
output of the bias oscillator to the
single erase-head lead and grounds the
output from the right-channel amplifier.
The RECORD-PLAYBACK switch is be-
tween the right-channel amplifier
and the MONO-STEREO switch so the
input of the right-channel plavback
amplifier is automatically grounded
when the RECORD—PLAYBACK switch is
in the PLAYBACK position. The right-
channel amplifier is supplied with high-
voltage dc at all times, even when the
MONO—STEREO switch is in the mMONO
position and that channel is not actually
being used. Current drain is relatively
low and better power supply regulation
is possible under these conditions.

When the MONO—STEREO switch is set
for STEREO, the erase-head lead is dis-
connected and the output of the hias
oscillator is switched to a 100-puf
capacitor (C15) which feeds recording
bias to the right channel. A 6,800-ohm
resistor between the bias oscillator out-
put and ground provides a dummy load
for the bias oscillator in lieu of the
erase head when the MONO-STEREO
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switch is in the STEREO position. The
other section of the switch connects
the right-channel amplifier to the right-
channel head for either recording or
playback, depending upon the setting
of the RECORD—PLAYBACK switch.

Erasure is provided for monophonic
recording but not for stereo. Again
the desire for simplicity dictated the
final cireuit arrangement. A second
bias oscillator would be needed for
dual-channel erasing, with provisions
for synchronizing the two bias oscil-
lators to the same frequency. Or one
bias oscillator would have to provide
enough output to drive a full-track or
two half-track erase heads in addition
to supplving recording bias for both
channels. Either way, the drain on the
power supply would be increased and
more space would probably be required
for the amplifier.

Erase facilities are expected in a
monophonic tape recording system be-
cause a monophonic tape may bhe a
half-track recording and the only way
to erase one half-track of a tape is
yith an erase head. Both tracks must
be erased when a previously recorded
tape is prepared for sterveo rerecording,
and bulk erasure is the quickest and
best way to do this. The residual noise
level is lower on a tape that has been
bulk-erased, permitting a wider dynamic
range in the new recording.

Power supply

The total power requirements for
this amplifier have been kept down to
simplify the power supply problem.
An ordinary power transformer can
generale enough of an inductive ac
field to be picked up by the tape head
and reduce the signal-to-noise and hum
yatios in playback by 10 or 15 db. A
signal-to-noise ratio of 50 db or better
is necessary if high fidelity is the
objective. By keeping the power supply
requirements down, it is possible to
get by with a low-flux-density type
power transformer such as the Triad
R-3A. Less than 20 ma is required at
300 volts de for the plates, and less
than 2 amperes at 6.3 volts ac for the
filaments.

Separate filtering
the bias oscillator and the recording
amplifier. This permits precise adjust-
ment of the relative output of the two
by individually selecting the filter
resistors. This filtering follows the
section of the RECORD-PLAYBACK switch
that removes dc from the bias oscillator
and 1recording amplifier during play-
back. When the switch is set for RECORD,
there is a gradual buildup of voltage
while the two filter capacitors C22-b
and C22-¢ are charging. When the
switch is set in the PLAYBACK position,
there is a gradual decay of the voltage
in these capacitors. The overall effect
eliminates undesirable switching tran-
sients.

Resistors R35 and R34 form a volt-
age divider across the power supply
output and provide a 13.5-volt dec
potential that is applied to the heater

is provided for
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Fig. 3

layout. Components, except for C8R,
string through the center tap of the
heater winding in the power trans-
former. This helps minimize hum that
might otherwise result from heater-to-
cathode leakage in the amplifier tubes.
A miniature 8-uf 25-volt capacitor is
connected between the heater center tap
and ground to reduce ripple in the out-
put of this voltage divider.

Resistor R36 between the power
transformer’s high-voltage-winding cen-
ter tap and ground is necessary to
keep surge currents through the filter
capacitors from damaging the selenium
rectifiers.

Bias oscillator

A single 12AV7 tube is connected in
a balanced bias oscillator circuit to
provide erase and recording bias. The
oscillator transformer is a special type
available from Viking of Minneapolis
(9600 Aldrich Ave. South, Minne-
apolis, Minn.). It is designated as their
part No. D501. [The D501 transformer
has a round ean rather than the square
type shown in the photos. (The Dynamu
transformer is no longer obtainable.)
Its extra secondary winding—used for
driving the full-track erase heads with

www americanradiohistorvy com

a—Actual-size printed-cireuit board for

vight channel; b—parts
are mounted on wiring side of board.
the Viking RP61 preamplifier—is not
shown on the diagram and should be
ignored in this application.] The
Nortronics P60E bias-erase oscillator
transformer is also suggested. A set of
contacts on switch section S2-d removes

the high-voltage dec from the bias
oscillator plates when the RECORD—
PLAYBACK switch is in the PLAYBACK
position.

In the RECORD position, the RECORD—
PLAYBACK switch applies high-voltage
de to the bias oscillator plates and
the recording amplifier output stages
simultaneously. The bias oscillator
operates between 60 and 70 ke. This
permits an upper-limit recording fre-
quency response of 12,000 cycles, based
on the principle that the fundamental
of the bias oscillator output frequency
should be at least five times the highest
fundamental frequency handled by the
recording amplifier.

High-impedance erase and record
heads require an erase current of about
12 to 14 ma and a recording bias cur-
rent of 0.8 to 0.95 or 1.0 ma. Bias
oscillator filter resistor R31 provides
the correct amount of current to the
erase head when the MONO-STEREO
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switeh is in the MoONO position. A resis-
tor can be inserted in series with the
100-puf recording bias-current feed
capacitor C138 to give the correct amount
of recording bias at the head when the
MONO-STEREO switch is in the MoNoO
position. Load resistor R20 is adjusted
for the right amount of recording bias
current to both sections of the stereo
head when the MONO-STEREO switch is
in the STERE0 position. It is assumed
that high-impedance heads will be used
for recording as well as erasing.

YU-meter driver

A 6C4 in a cathode-follower configur-
ation drives the VU meter. The circuit
is designed so the VU meter reads the
actual level of the tape being played
back rather than the level of the signal
at the playback output jacks. The
reading in playback is independent of
the playback level-control setting.

Separate VU-meter calibration resis-
tors are provided for recording and
for playback. The recording calibration
resistor is mounted across two unused
terminals on the VU-meter switch. It
is adjusted to a value that gives a meter
deflection of 100 on a B-scale VU meter
while recording at a level about 12 db
below saturation. The VU meter can

be calibrated by checking the output of
the recording amplifier against the
output of a recording amplifier with a
VU meter that is already calibrated.
It can also be calibrated by connecting
a 100-ohm resistor in series with the
record head, removing the bias oscil-
lator tube and setting the VU meter for
a reading of 100 (using a B-scale
meter) when the output to the record
head is sufficient to cause a drop of
.008 volt ac rms across the 100-ohm
resistor. A 1,000-cycle signal is fed
into the high-level input jack to cali-
brate the VU meter.

The playback calibration of the VU
meter is adjusted by playing back a
tape recorded after VU-meter calibra-
tion has been completed for recording.
A value is selected for playback calibra-
tion resistor R23 that gives the same
VU-meter reading during playback as
when the recording was made.

Capacitors C16 and C24 are included
to bypass stray pickup of the bias
oscillator signal. The VU meter should
show no deflection when the RECORD—
PLAYBACK switch is in the RECORD posi-
tion and the record-level control is at
zero (full counterclockwise position).
Any deflection of the VU-meter needle
under these conditions indicates the

1

possibility of bias voltage getting into
the meter circuit. The lead from record—
playback switch section S2-d to the VU-
meter driver grid is shielded to prevent
stray pickup from the bias oscillator.

Other considerations

There are separate low- and high-
level inputs for each channel. These
are mounted in the front panel, adjacent
to the power transformer. There may
be a raising of eyebrows at the sight of
low-level inputs located so close to a
power transformer. Actually, the trans-
former shielding and its low flux density
create a set of conditions which permit
this with no noticable effect on the
signal-to-hum ratio either in recording
or playback. Input sensitivity of the
low-level inputs is around 3 mv; of the
high-level inputs, 0.5 volt rms.

Grounding techniques have an impor-
tant bearing on the performance of an
amplifier of this kind. Ground loops
must be avoided. The printed circuits
are grounded where they are mounted
to the main chassis at the low-level
end. The main ground bus is the wire
that connects the ground side of all
the variable controls together. All other
ground connections are made to this,
except the power supply, bias oscillator
and VU-meter driver ground leads.
These are grounded to the chassis
through a soldering lug at one of the
filter capacitor section mounting screws.

It may be possible to improve signal-
to-hum ratio after the amplifier has
been completed by reversing the heater
leads to one of the printed-circuit
assemblies.

It may be of particular interest to
note that the original copper coating
has been left on the printed-circuit
laminate between the circuit lines. This
provides shielding and reduces the
chances of instability caused by inter-
circuit capacitances. All of these areas
are grounded and divided to avoid
the possibility of undesirable inductive
effects or ground loops in the printed
circuits themselves.

Some decals to mark the controls,
switches and jacks would help to give
the amplifier a finished appearance. Up
to now, no deecal manufacturer has
been found with the words “stereo” or
“stereophonic” in his vocabulary. END
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BY LARRY STECKLER

ASSOCIATE EDITOR

N March 25, 1958, the Westrex
45/45 system for making
stereo dises was adopted by
the record industry. Since
that day many stereo cartridges, car-
tridges designed to play stereophonic
discs, have appeared on the high-fidelity
market. They come in assorted types
and prices and, as for monophonic hi-fi
cartridges, the price serves as a general

guide to their quality.

Kinds of cartridges

Cartridges are classified in three
major groups—piezoelectric, magnetic
and capacitive. Crystal and ceramic
units fall into the piezo group. Stylus
movement in these cartridges flexes
either a piece of rochelle-salt crystal or
a ceramic element, producing a voltage
output directly proportional to the
stylus movement. Of course, in piezo
stereo cartridges, two such elements
are flexed simultaneously, one for each
channel. For details of the coupling to
the stylus that makes this possible see
“Stereo Phono Cartridges,” by Julian D.
Hirsch, in the September, 1958, issue of
RADIO-ELECTRONICS. There is even one
ceramic stereo cartridge that has only
one piezo element. Yet, two separate
outputs are obtained by taking the out-
puts off different planes of the element.

Magnetic ecartridges separate into
three categories—moving-magnet, mov-
ing-coil and variable-reluctance (mov-
ing-iron) types. In the moving-magnet
cartridge, the stylus is coupled to a
tiny permanent magnet which is moved
in close proximity to two coils of wire.
When the magnet noves, the coils break
the lines of magnetic force, inducing a
voltage in them. This voltage is pro-
portional to the stylus velocity.

The moving-coil cartridge is slightly
different. Here, the coils are coupled
to the cartridge and the magnet is sta-
tionary. The coils move in the magnet’s
field, again inducing a voltage in the
coils equivalent to the audio signal im-
pressed on the disc being played.

The last type of magnetic cartridge
is the variable-reluctance unit. Here
neither magnet nor coil moves. Instead
the coils are wound around the mag-
net’s pole pieces. The stylus moves a
small piece of Mu-metal in the gap
between these pole pieces. This changes
the strength of the magnetic field and
induces a voltage in the coils, producing
a voltage output from the cartridge.

The capacitive pickup is unique.
Stylus movement varies the capacitance
in the grid circuit of an rf oscillator,
frequency modulating it. The modula-
tion varies the oscillator’s plate voltage.
This variation is used to develop an
audio output proportional to the am-
plitude of stylus displacement.

For further details on how this
cartridge works (in monophonic form)
see “Modern Phonograph Cartridges,”
Rapio-ELECTRONICS, July, 1957,

What should a stereo cartridge have?
The audiophile knows what to look
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for in monophoni¢c phono cartridges.
First, he decides which type he wants—
erystal, ceramic, magnetic, capacitive.
Then he takes a look at the frequency
response, tracking force, vertical com-
pliance, stylus size, stylus material and,
of course, what the cartridge will cost.

When it comes to stereo, you look for
more or less the same things, but there
are differences between mono and
stereo cartridges which are confusing.

The first consideration is usually
price. After all, we can spend only just
so much. Once having determined the
price range we are interested in, we
can go on to the characteristies of the
cartridges themselves.

All have a frequency response suit-
able for high-fidelity reproduction, and
therefore this is not listed on the ac-
companying chart. A more important
factor for stereo is the units® channel
separation. In other words, how indi-
vidual are the two channels? This

wwWw americanradiohistorvy com
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seems to be directly related to fre-
quency. At approximately 1,000 cycles,
the largest separation is usually at-
tained, about 25 db. As you go both up
and down in frequency, channel separa-
tion decreases. At the low end, this
may go down to 10 db or lower. At the
high end, it also tapers off.

Several manufacturers supplied sepa-
ration characteristics at 100, 1,000 and
10,000 cycles. Unfortunately, as with
much electronic equipment, some of the
less expensive units claimed the best
characteristics. For this reason, these
specifications are not listed. A sure test
of channel separation would seem to be
listening to the cartridge at work.

The ¢hannel separation is not as im-
portant at lower frequencies, for these
sounds have the tendency to spread out
anvway. On the high end, just the oppo-
site is true, and lack of sufficient sepa-
ration can make you hear two triangles,
one on each side of the room, instead of
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just the one that was in the orchestra.

Next in importance is cartridge out-
put. Stereo discs are recorded at a level
3 db lower than that used for the
standard monophonic disec. This is
necessary if the manufacturer is to still
get close to a half-hour of musie on
each side of a 12-inch 331 -rpm stereo
dise. But this also means the cartridge
cannot produce as great an output from
a stereo disc as it could from a mono-
phonie recording. If this output is too
low, you will have to crank up your
preamp’s gain control rather high, in-
troducing undesirable hum and noise.
So make sure the cartridge you intend
to use will drive your preamp without
your having to turn the volume con-
trol up to the top.

To defeat the problem of low output,
some manufacturers offer a matching
stepup transformer to use with their
cartridge. The transformer boosts the
cartridge output to easily used levels.

In the mono disc, only lateral com-
pliance is needed. Some of the best
mono pickups keep vertical compliance
down to practically zero, in an effort
to reduce the effect of turntable rumble.
But, to play a stereo disc properly, the
stylus must be able to move freely
in all directions if it is to reproduce
the program material on the disec.

If a stereo cartridge had the same
compliance as a monophonic one, it
could not move up and down freely and
both the quality of reproduction and
the stereo disc would suffer. It is for
this reason that stereo discs should not
be played with a mono cartridge. In-
stead of moving rapidly up and down
with the groove, it chops its way along,
gouging out sections of recorded music
as it goes. So the stereo cartridge
should have equal and high compliance
in all directions for hest resuits.

Record wear

We are all interested in the life of
our dises. This useful playing life is
determined by three factors—stylus
pressure, the condition of the stylus
and the size of the stylus.

Let’s take stylus pressure first.
Every phono cartridge must bear down
on the disc with a certain minimum
amount of pressure if it is to follow
the groove and reproduce the sound
impressed there. This is called the
tracking force. The lower the tracking
force, the less the record wear, and the
more times you can play each disc
before the sound becomes distorted
from excess wear,

The next factor is the condition of
the stylus. Naturally, a worn stylus,
with flats on some of its surfaces, or
one that has developed a chisel tip will
damage a record and shorten its life
considerably. As for monophonic ree-
ords, stereo styli are available made
from sapphire or diamond. The dia-
mond tip will play many more dises
than the sapphire one before it must
be replaced, but whichever type you
should happen to select be sure to check
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it every month or two so you can detect
signs of wear before the stylus gets a
chance to harm favorite recordings.

The stylus in a stereo cartridge is
generally of a smaller tip diameter—
usually 0.7 mil—than the one used
in a monophonic cartridge. It has to be
if it is to follow the rapidly moving
stereo record groove accurately. In
general, the finer the stvlus, the better
the high-frequency response.

However, the finer tips, 0.5 mil, are
not intended for use with record chang-
ers and the manufacturer may specifi-
cally advise against such use.

This smaller size of the stereo stylus,
coupled with its greater movement, also
means it will wear faster. Don’t expect
the same 1,000 hours of life from your
0.5- or 0.7-mil diamond stylus that you
got with a 1-mil diamond mono stylus.

Now we are down to the last couple
of points of stereo cartridge interest.
In what value resistance or resistance—
capacitance network should the car-
tridge be terminated for best results?
A glance at the chart will answer this
question for each of the cartridges
listed. Where cable capacitance is
listed, it represents the maximum per-
missible capacitance of the cable that
connects the cartridge to the preamp.

Stereo cartridges have either three
or four output terminals. Actually most
are three-terminal units even though
four protrude from the case—two may
be connected internally. It is claimed
that four separate terminals, two for
each cartridge element, aid in better
separation hetween channels and reduce
the possibility of ground loops. Actually
it may not be too important. If you do
get a cartridge with three terminals,
the two ground leads are connected
internally and brought out to one lug.

You can avoid the possibility of hum
caused by ground loops by securely
grounding all your equipment together
—both preamps, both amplifiers and
the turntable motor or frame with
ground straps. For a more complete
discussion of this problem, see “Ready
for Stereo, Part III” on page 50 of
RADIO-ELECTRONICS, December, 1958.

Channel balance

An interesting situation brought out
by Joseph Grado of Grado Labs is the
problem of channel balance—Is the out-
put of each of the two generators in
the stereo cartridge equal? And are
the resonant points for peak output at
the same frequency for each element?
If they are not within very close toler-
ance, you can run into trouble.

This shows up in two ways. Let’s say
you are playing a stereo disc and are
listening to a trumpet solo. If the car-
tridge you are using has a peak at 6,000
cycles for one element and 7,000 cycles
for the other, as the trumpet player
hits various notes, he may seem to be
walking from one side of the room to
the other. When he comes close to
6,000 cycles, that channel seems loudest,
moving him to that side of the room.

WWW americanradiohistory com

When he hits 7,000 cycles, the other
channel is louder and the trumpet
moves to the other side of the room.

Imbalance of this type also hurts
when you want to play a mono disc
with a stereo cartridge. The imbalance
makes it impossible to cancel the ver-
tical component completely, and noise
and rumble levels will not be as good
as they should be. Also, pinch effect,
causing an up-and-down movement of
the stylus, is not completely cancelled
and distorts the normal audio output.

To check for balance, hook up the
cartridge to your stereo system and
connect an audio vtvm across one of
the speakers. Now, using a mono test
record, play the various steady-fre-
quency tones, noting what voltage
output you get for each. Then flip
the channel-reversal switch and run
through the same thing again. Both
sets of readings should be very close.
If not, the cartridge’s elements are not
balanced and may detract from your
listening pleasure.

Most stereo cartridges have standard
mounting centers and can be used with
almost any arm or changer. There are
a few exceptions, and some come al-
ready mounted in an arm, so be sure
the cartridge you select will fit the
arm or changer you intend to use it in.

All the points that have been dis-
cussed are itemized in the chart. The
listing is arranged alphabetically. As
a final note, all specifications listed are
those supplied by the manufacturer,
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By LOUIS E. GARNER, JR.

TEREOPHONY 14s not new. Only

the current stereo boom is. The

technique itself has been around

for quite some time. Let’s go back
and see how sterco’s birth—and evolu-
tion—took place.

But first, let’s get our semantics
straight. The name stereophonics is
basically very old, having as its roots
the ancient Greek words stereo (solid)
and phore (sound). The word itself,
then, is an adjective meaning, in es-
sence, “having to do with solid (three-
dimensional) sound.”

While the name itself is ancient,
practical stereophonic techniques had
to await the introduction of mechanical
means for transmitting and reproduc-
ing sounds. For centuries, it had been
known that humans and other two-
eared creatures used their pair of ears
and their brain as an audio range-
finder and automatic computer to iden-
tify the location and position of sound
sources. This principle was recognized
and used in some of the earliest experi-
ments in the mechanical reproduction of
sound.

Early stereo techniques
During the Paris Exposition in 1881,

AT

when the then new telephone was used
to transmit programs from the stage
of the Paris Opera, the audio engineers
used a pair of telephone lines—one for
each ear!

Dual-channel radio broadcasting tech-
niques did not lag many decades behind
the Paris telephone experiments. In the
early 1920’s, a few US stations con-
ducted experimental two-channel broad-
casts. Radio broadcasting was in its
infancy then, and relatively few indi-
viduals owned a single receiver, much
less the two sets necessary for listening
to the broadcasts. So stereo broadcast-
ing lay dormant for many years.

In the meantime, audio scientists and
recording engineers recognized that si-
multaneous two-channel recordings were
essential to realistic reproduction of
sound. As early as 1931, A. D. Blumlein,
a designer employed by Electrical &
Musical Industries, Ltd., filed for and
received British patents on a system
for cutting (and vreproducing) two-
channel discs. A half-decade later, two
employes of Bell Telephone Laborator-
ies, A. C. Keller and I. S. Rafuse, de-
veloped a similar technique and applied
for and were granted US patents.

These early demonstrations and in-

Courtesy Bell Telephone Labs

Early Bell stereo experiments (1933) included this New York demonstration
where the orchestra was in a room two floors above the aunditorium. Three

microphones were spaced across the room in

MARCH, 1959

line with the conductor.
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A sweeping
look at the
evolution of stereophonics

ventions, while laying the groundwork
for what was to follow, didn’t excite
too much popular interest and didn’t,
in themselves, cause much impact on
the general public. Perhaps the first
public demonstration of stereo tech-
niques that did lead to positive action
was conducted in 1933 by Bell engineers.
A performance of the Philadelphia
Symphony Orchestra at the Academy
of Music in Philadelphia was picked up
and electrically transmitted to Consti-
tution Hall in Washington, D.C., over
a three-channel system. Each channel
included a microphone, amplifier, com-
pensating network, attenuator, trans-

mission line, power amplifier and
speaker.
Later called a “stereophonic trans-

mission system,” the equipment and
method used were discussed in a series
of papers on auditory perspective pub-
lished by the American Institute of
Electrical Engineers (AIEE) in 1934.

The Bell demonstration did lead to
positive results, for that master show-
man, Walt Disney, used multiple-chan-
nel audio techniques in his motion
picture “Fantasia” a little over a
half-decade later. “Fantasia” was the
forerunner of the multiple-audio-
channel motion pictures now standard
in today’s era of wide screens.

For a long while, two methods were
used to add auditory perspective to
mechanically reproduced sound. These
were the bimaural (literally, ‘“two-
eared”) and stereophonic techniques.
With similar goals, but different basic
concepts, the two techniques were often
confused and even experienced audio
specialists would use the two terms in-
terchangeably.

With the binaural method, an effort
is made to duplicate, mechanically, hu-
man hearing processes. The pickup con-
sists of two closely spaced microphones,
positioned to simulate the pickup char-
acteristics of human ears. Often, the
microphones are mounted in an artifi-
cial head. Two audio channels are em-
ployed: One for the left, and a second
for the right ear, with final reproduc-
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tion through tightly fitted earphones,
each feeding the proper ear.

In effect, this method provides an
electromechanical extension of the lis-
tener’s ears to the program source.

The original stereophonic technique
demonstrated by Bell required three
(or more) independent channels. In
theory, an infinite number of channels
were needed for ‘“perfect” results. The
stereophonic method differs from the
binaural technique in that widely spaced
microphones usually are used, with final
reproduction through loudspeakers.

With either system, the link between
the pickup elements (microphones) and
final reproducers (earphones or loud-
speakers) may be made up of ampli-
fiers and transmission lines, radio,
transmitters and receivers, or record-
ings and playback gear.

Modern stereo systems

For some time, three channels were
thought the minvmumn needed for good
stereophonic reproduction. However,
further tests and experiments showed
that a two-channel stereophonic system
(widely spaced pickup elements, cou-
pled with loudspeaker reproduction)
gave practical results comparable to
those obtained from the theoretically
perfect binaural system, with its man-
datory earphone reproduction.

Thus, the two-channel stereophonic
system has become today’s standard,
although three-, five- and even seven-
channel systems may be used in theater
work.

To gain widespread public accept-
ance, an economically practical, but
technically adequate, recording and
playback technique was needed. By its
very nature, stereophony requires the
simultaneous recording of two (or
more) sources of program material.
This, in itself, is not difficult if a suit-
able recording media is used. Magnetic
tape, for example, may be converted to
multiple-channel recording. All that is
necessary is to use relatively narrow
recording (and pickup) heads and to
record one or more “channels” side by
side across the width of the tape. As
a result, commercially manufactured
stereo tape recorders and prerecorded
tapes have been available for a number
of years.

At first, tape recorders were con-
verted to stereo simply by adding an-
other head, mounted to one side of the
original unit. The tape used with such
a modified machine had its two pro-
gram channels “staggered” to corre-
spond to the physical displacement of
the two heads. With the introduction

Cook’s stereo pickup arm had two standard
cartridges spaced a predetermined distance for
playing two stereo channels simultancously.
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First patent on stereo disc recording

was held by A. D. Blumlein. Application
for the British patent was filed in 1931.

of multiple heads—one pickup “stacked”
above the other in a single mounting—
it became feasible to dispense with
staggered tapes and use stached tapes
instead. With the latter, corresponding
parts of the program material are re-
corded at parallel points on the tape.

Today, all stereo tape machines are
designed to use stacked tapes, although
staggered tapes are still listed in the
catalogs of some suppliers. The two
types are not interchangeable.

In spite of its, in many ways, supe-
rior qualities, even monophonic tape
recordings have never really caught on.
There are several reasons for this. Tape
playback machines are generally much
more expensive than record players.
Prerecorded tapes are more expensive
than pressed disecs handling the same
amount of program material. Finally,
and most important, threading a tape
through rollers, guides and heads is
much more difficult than simply drop-
ping a disc in place on a turntable. And
no one has yet introduced a low-cost,
foolproof, fully automatic tape changer.

Thus, even though stereophonic tech-
niques originated decades ago and
stereo playback machines and pre-
recorded tapes have been available for
a number of years, it was not until the
introduction of a practical stereo disc
system that the present boom began.

Stereo on disc

Stereo disc recording techniques are
hardly new. First patents appeared in
the 1930’s as previously mentioned.
Here in the US, as far back as 1952,
Cook introduced a stereo disc having
two independent bands—an outside
band for one channel and an inside
band for the second. These records were
played by an odd-shaped pickup arm
having two cartridges (and styli)
mounted side by side. While the ap-
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proach was ingenious, Cook’s record
was a commercial failure, for only half
as much material could be placed on a
single dise, the pickup arms were ex-
pensive and difficult to adjust, and none
of the larger manufacturers seemed in-
terested in adopting this design.

The beginnings of the present flood
started in 1956 when US manufacturers
heard that British Decca (London) had
developed a single-groove stereo disc
system. Not to be outdone, engineers at
Westrex developed a single-groove disc
recording system of their own.

Technically, there was not much dif-
ference between the Westrex and Lon-
don systems, at least as far as basic
concepts were concerned.

In the London system, an up-and-
down (vertical) movement of the stylus
reproduces one channel, while a side-
to-side (horizontal) movement repro-
duces the second. The Westrex system
is, in essence, the British system rotated
45°—a V-shaped groove with walls
slanting at a 45° angle is used. Varia-
tions in one wall represent the program
material of one channel—variations in
the other, the second. The resulting
stylus movement is both up-and-down
and sideways.

By October of 1957, Westrex was
ready to demonstrate its system. After
the demonstration at the Audio En-
gineering Society’s convention in New
York, engineers waxed enthusiastic and
all major US record manufacturers
formulated plans for entering stereo.

Had all gone according to normal
procedure, chances are that interest in
stereo would have developed slowly and
logically. One manufacturer after an-
other would have introduced stereo
discs In limited quantities, with equip-
ment manufacturers following suit
with playback gear, carefully refining
and developing each product before
offering it to the general public. With
the usual lag between initial invention
and large-scale production, chances are
stereo would not have achieved wide-
spread public use until, say, 1960.
However, there was a fly in the oint-
ment.

The head of a small record manu-
facturing firm who heard the Westrex
demonstration decided “this was for
him.” So Sidney Frey, the head of
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Audio Fidelity, asked Westrex to cut
a stereo-disc master using prerecorded
tapes from his firm’s inventory. On the
surface, Audio Fidelity wanted these
master discs only for experimental use.
Westrex, of course, went along with
Frey’s request, but took the precaution
of modifying the master to—so they
thought—render the resulting dise un-
fit for commercial use. The dauntless
Mr. Frey, however, took the Westrex
master—noise, gaps and all, pressed
commercial copies, and issued them to
equipment manufacturers for tests.

In one fell swoop, Mr. Frey had
opened the floodgates of stereo for,
whether they wanted to or not, now
that Audio Fidelity had led the way, no
other manufacturer dared hesitate.

Actually, several practical stereo
dise recording techniques came to the
fore at about the same time—the
British Decca (London), Westrex and,
slightly later, systems developsd by
engineer Jerry Minter of Components
Corp. and Dr. Peter Goldmark of CBS.
For a while, there was some danger
that the confusion of the 45-vs-33%-
rpm discs would be repeated with
stereo. However, remembering the loss
of public confidence resulting from the
earlier “battle of the speeds,” record
and equipment manufacturers got to-
gether in a hurry and the Westrex
system was adopted as the industry
standard.

Technical details” of the Westrex
method-—popularly known as the 45/45
system because of the groove-wall
angle—have been explained time and
again and neeedn’t be repeated here
(see “How the Stereo Dise Works,”
RaAp10-ELECTRONICS, July, 1958). Suf-
fice, to say, however, that the current
boom in stereo was made possible by
a combination of factors: (1) the in-
troduction of an industry-accepted
single-groove disc recording method;
(2) a stereo disc that was compatible
with existing single-channel LP records
(and playback equipment) (see “Com-
patibility and the Stereo Dise,” Rapio-
EvLeEcTRONICS, August, 1958); (3) the
audio industry’s interest in a new “gim-
mick” to boost lagging sales, and (4)
Audio Fidelity’s effective scoop in re-
leasing a stereo disc before industry, in
general, was fully aware of what was
happening. Thus, the gradual evolu-
tion of stereophony, starting in a sense,
in the early 1880’s, turned into such a
rush in 1957 and 1958 that it took on
the aspects of a minor technical revolu-
tion. But it wasn’t a revolution after
all!

Stereo via radio

Stereo broadecasting techniques have
not advanced quite as rapidly, nor as
far, as recording methods. True, early
experiments were conducted in the '20°s
using two AM channels. However,
stereo broadcasting hibernated for
many years.

At present, no “standard” technique
of stereo broadcasting has been ap-
proved by the FCC nor accepted by the
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The first Westrex siereo pickup was

made from two standard 78-rpm phono

cartridges, They were mounted at 90°

to each other and coupled to a single

stylus that followed the 45/45 stereo
record groove.

broadcast industry as a whole. Stereo
broadcasts, for the most part, are still
made on an experimental basis by in-
dividual stations—generally cooperat-
ing or affiliated AM and FM stations.
The AM station broadcasts one chan-
nel, the FM station the other.

Within the last year or so, two other
broadeast techniques have come to the
fore. TV networks have experimented
with stereo, broadcasting one channel
over the TV audio carrier and the
second over a local network-affiliated
AM station. Several major TV pro-
grams have successfully used this
method.

Unfortunately, both the TV/AM and
the FM/AM methods require the use of
two broadcast station facilities—a rela-
tively inefficient and, from a commer-
cial viewpoint, uneconomical approach.

One of the newer techniques-—that of
multiplex FM—requires but a single
broadcast station. (See “What is Com-
patible Stereo FM Multiplex?” on page
91 of this issue.) An FM station broad-
casts one channel in conventional
fashion. The second channel needed for
the complete stereo program is broad-
cast over an ultrasonic ‘subcarrier”
sent over the same rf carrier, then
separated and detected by a special
converter at the receiver. Thus, both
channels are broadcast simultaneously
over a single station carrier and are
picked up by a single FM receiver.
This method offers considerable promise
for the future but, like the other stereo
broadcast techniques, still has an ex-
perimental status. RCA and Philco
have developed systems for AM stereo
broadcasting that permit a single AM
station to transmit both stereo chan-
nels. These, too, are experimental sys-
tems.

The evolutionary development of
stereo ‘“hardware”—that is, the elec-
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tronic and electromechanical equip-
ment used to reproduce stereo program
material—has closely followed and
paralleled the development of stereo-
phonic techniques. Early experiments
were made with crude telephones.
Later, electronic (vacuum-tube) ampli-
fiers were used. Today, stereo equip-
ment, except for type of pickup used
(phono cartridge or tape head) and
provision for dual-channel operation, is
essentially the same as that used in
conventional audio (single-channel)
work ... with but one important excep-
tion.

CBS has developed an interesting
“two-way” amplifier circuit which per-
mits the electronic “hardware” of what
is essentially a single amplifier to
handle both stereo channels simultan-
eously, while still maintaining adequate
separation between the two channels
(see “2-Way Stereo Amplifier,” RADIO-
ELECTRONICS, December, 1958).

What to expect

Looking to the future, we can reason-
ably expect present trends to continue.
Stereo has rushed forward so rapidly
in the last few months that there will
probably be a period of consolidation
and refinement. Reasonable standards—
particularly in the recording field—
should be established. Not all program
material can benefit from stereo re-
production.

We may expect changes, perhaps
major ones, in several fields. In broad-
casting techniques as more and more
individuals acquire stereo gear and be-
come interested in the reception of
stereo programs. And, perhaps, in the
tape recording industry as it feels an
increasing pressure from the competi-
tion of (comparatively) low-cost dises.

In tape, RCA has done some handwrit-
ing on the wall with the introduction of
a four-track 3%-ips machine designed to
use preloaded tape cartridges (or mag-
azines). These cartridges can be
slipped into place without fumbling,
as easily as a disc can be placed on
a turntable and, theoretically at least,
should be no more costly than stereo
disecs handling the same amount of
program material.

Stereophony has come a long way.
Interest is at fever pitch—at least
among audiophiles, record companies
and equipment manufacturers. But
stereo has not yet gained really wide-
spread public acceptance. Whether
“every home” will boast a stereo sys-
tem in the future (as most can now
boast a radio) is still a question for
the crystal-ball experts. END

—_————
COLLECTOR’S ITEM
By Phyllis Barlow
I wish the term

“Pay TV”?

Referred to bills
Owed to me.
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If you wuse an adapter, the mono-
phonic system you converted to stereo
will be much easier to handle

ADAPTERS SIMPLIFY

By LARRY STECKLER

ASSOCIATE EDITOR

ONVERTED your monophonic sys-
tem to stereo? Did it by adding
the second channel—another pre-
amp, amplifier and speaker sys-

tem? Then by this time you know the
disadvantages. You have two of every-
thing to adjust. You have to move leads
around to reverse channels or phase,
play mono material or play one channel
through both amplifiers. Time you
started looking for a way out!

You won’t have to look far. To cut
down on the handling problem, try a
stereo adapter. Several of these units
are on the market. Their cost—and
what they can do—varies considerably,
so decide which one gives you what you
want commensurate with what you can
aiford to spend before you make any
choice.

With any of these units hooked up

the control problem is greately simpli-
fied. Now you have but one volume
control, and it regulates both amplifiers
simultaneously and equally. You also
get a balance control for matehing the
outputs so the output from both speak-
ers is equal.

Some units provide for channel re-
versal, while others also include phase
reversal. Best of all, some can be used
as remote controls (attached by wire
leads) that can be kept by the arm of
your chair so you can adjust volume
and balance from your favorite listen-
ing position.

Sounds wonderful, doesn’t it? Well
a little bad comes with the good. It
bears an ugly name—insertion loss.
Most adapters are passive units and
resistances in these units can reduce the
level of the signal passing through

\[__#

ONVERSION

them—usually as much as 3 to 9 db. If
the adapter you get cuts the signal
level too much, you may have to keep
your amplifiers’ gain unreasonably high,
introducing additional and unwanted
distortion as well as lowering the sig-
nal-to-noise ratio. Be sure the adapter
you get is suited to your amplifiers.

Adapters come in many forms. Some
are adapters and nothing more. Others
are remote-control units as well, and
one incorporates a preamp that is used
for the second channel. To draw the
clearest possible picture of what these
units are, how they work and how they
are used, eight stereo adapters will be
described.

Bogen model STA-1

Here is a unit that can be used in
three ways, and with almost any hi-fi

\i—

tween the preamps and the amplifiers. ¢e—With combina-
tions (preamp and amplifier in one unit). Tape-output jack
connects to adapter input. Adapter output connects to tape-
monitor jack. d—Between the amplifiers and the speakers.

The various stereo adapters can be used in different ways.
A single adapter cannot be used in all the arrangements il-
lustrated. They are limited to one or two of those shown.
a—DBetween the cartridge and the preamps. (Construction
details for such a unit are presented on page 42.) b—Be-
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amplifier (see Fig. 1). Of course, it
is primarily intended for its manufac-
turer’s equipment. Their latest mono-
phonic line incorporates facilities for
adding the stereo adapter. At the same
time, the adapter can be used with
older equipment — preamp-amplifier
combinations if the units have tape
monitor facilities, or between two sepa-
rate amplifiers and two separate pre-
amps.

When used with the newer amplifiers,
the adapter simply connects to stereo
adapter jacks on the back of each mono-
phonic unit. A switch, accessible on
some Bogen units only after removing
the cover, puts the adapter into the
cireuit or takes it out as desired.

When used with older units (those
that don’t have stereo adapter jacks but
do have tape monitor facilities) the
amplifier’s tape output jack (the one
vou would connect your tape recorder’s
RECORD amplifier to) is connected to
the adapter’s inputs. The adapter’s
outputs are connected to the amplifiers’
tape monitor jacks. Now, when the
tape monitor switch is flipped on, the
signal source feeds into the preamp, out
the tape output jack into the adapter,
through the adapter and out to the tape
monitor jack and on through the ampli-

fying circuits of the preamp and
amplifiers.

Of course, when the adapter is
plugged into tape output and tape

monitor jacks, there is no longer any
jack on the amplifier that can be used
for tape output. For this reason, two
jacks, one for each channel, are on the
adapter and are used as tape output
Jacks. As a last point, when the adapter
is used in this way, there is no longer
any tape monitor facility on either
amplifier.

When used between pairs of separate
preamps and amplifiers, the preamp
outputs are connected to the adapter’s
inputs, and the adapter’s outputs are
connected to the amplifier’d inputs.

The STA-1 provides four sets of con-
trols—balance, volume, channel reversal
and function. The first three are ob-
vious. The function selector has two
positions—MONAURAL and STEREO. In
the STEREO position channel A feeds to

The Bogen STA-1.
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Fig. I —Two switches

and four potentiome-

ters form the heart of
the Bogen STA-1.

1=REVERSE

2:=NORMAL
wr

the channel-A amplifier and speaker
and channel B feeds to the channel-B
amplifier and speaker. In the mono
position a signal from either preamp
feeds through the adapter to both
amplifiers.

Dynakit DSC-1

Intended for use between preampli-
fiers and amplifiers, the DSC-1 is de-
signed to complement its manufacturer’s
equipment (see Fig. 2). It can also be
attached to the tape output and tape
monitor jacks of preamp-amplifier com-
binations for stereo control of such
devices.

An easy to assemble kit, it is less
than a one-evening project. When fin-
ished, you have a passive control unit
that offers volume, balance and blend
controls. By flipping a switch, com-

Da
TAPEAINPUT SW

F REVERSE SW

PREAMP
TAPE OUT T

Dynakit’s DSC-1 fully assembled.
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CHANNEL | TAPE OUTPUT
300K

CHANNEL |
OUTPUT

Y
1= MONAURAL.
2= STEREO

CHANNEL 2

pensation is added and the volume con-
trol becomes a loudness control. An-
other switch is used to reverse channels
while a third switches in a stereo tape
recorder, if one in connected to the
adapter.

The different feature of this unit is
the BLEND control. At its full counter-
clockwise rotation it has no effect—it
is turned off—and the two steres chan-
nels are completely independent, giving
you maximum channel separation. As
you start to rotate the blend control
clockwise, a switch clicks on and there
is a slight mixing of the program ma-
terial in the two channels. The further
clockwise the control is rotated, the
more the mixing increases and the less
separation there is. At its full clock-
wise setting, another switch opens one
of the input channels. Now a single

O

_OUDNESS SW _»
EA_ANCE CONT 74
[

VOL'CGNT

General Electriec makes this RG-1000 remote

control.
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The C-8S, Mec-
Intosh’s com-
bination of
single - ehan-
nel preamp
and stereo
adapter,

24

] SW POSITIONS
|- STEREC
2-CH-A

AMPLIFIERS

3-A-MON
4- STEREO-REV
5-CH-8
6-8-MON

1

SPEAKERS

Fig. 3—Knight’s adapter goes between the amplifiers and the speakers.

source can be played through both
amplifiers. Flip the channel-reversal
switch and the other input can be
played through both channels.

What does the blend control do for
vou? 1t lets you fill the hole in the
middle that appears when some stereo
recordings are played or when phasing
is incorrect—that unnatural separation
intentional on some discs to accentuate
the stereo effect. For best results,
Dynakit recommends setting the blend
control so there is no effect of com-
pletely separate sound sources, but in-
stead a spread of sound that fills the
space from speaker to speaker.

General Electric RG-1000

The unit (schematic not shown) plugs
into the tape output jacks of the ampli-
fiers and actually attenuates the signal
at this point (just before it is applied

The Knight-Kit- adapter also acts as a
remote-control unit.
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to the volume and tone controls). For
this reason, it cannot be used with
amplifiers that have ecathode-follower
tape outputs. (There are only a few of
these.) In such amplifiers this unit
would have no effect on the signal in
the amplifier.

A passive unit, this simple device is
more a remote control than a stereo
adapter. It supplies only balance and
volume controls, but puts them on the
end of a 30-foot cable so you can keep
the controls by your chair.

The RG-1000 should be used only
with paired amplifiers. Two dissimilar
amplifiers might have different tape
output levels and you would not be able
to maintain equal control of the ampli-
fiers. Of course, the unit can be used
with stereo preamps too, and it is here
that it truly becomes a remote-control
device only. As with most of the other

Lafayette’s adapter uses two tubes.
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Scott’s com-

pact Stereo-

master control
center.

adapters, this one is primarily designed
for use with this manufacturer’s equip-
ment.

Knight-Kit 83 Y 778

Inserted between a pair of amplifiers
(one two-channel stereo unit or two
monophonic units) and their respective
speaker systems, this compact unit pro-
vides remote stereo control (see Fig. 3).
Because it is used in the low-impedance
speaker output circuit—usually between
8 and 16 ohms—long connecting leads
are feasible and the device can be kept
by your chair or at some other con-
venient spot. The unit has a 12-ohm
impedance. This passive unit comes in
kit form and can be assembled in less
than an evening.

The unit has ganged volume controls,
a balance control and a function selec-
tor. The function selector is a six-
position rotary switch. In the STEREO
position, there are two independent
channels. In the A-cH (channel-A)
position, only channel A is connected.
This setting is used when balancing a
stereo system. In the A-MON position,
any signal from the channel-A amplifier
is fed to both speaker systems. Set for
STEREO REV, the channel-A amplifier
plays through the channel-B speaker
system and the channel-B amplifier
plays through the channel-A speaker
system. Set for B-CH (channel B), only
channel B is connected. This position is
used along with the a-cH setting when
balancing the system. Last is the B-MON
position. At this setting, any signal
from the channel-B amplifier is fed to
both speaker systems.

The unit has one limitation. It can
handle no more than 20 watts of audio
so the output of the amplifiers you use
it with must be kept below this level.

The Marantz stereo adapter comes with a
horizontally or

vertically marked fromt
panel.
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More than 20-watts of audio will dam-
age the components in the unit.

Insertion loss of the Xnight unit
differs from that of the others. Here,
the loss is in output power. While this
can cause trouble if vou are using low-
efficiency speakers, it will not force you
to crank up your preamp and lead to
hum, distortion, or poor signal-noise
ratio. Another effect is that it reduces
the damping of any speakers connected
to this unit (except at the full-volume
position).

Allied is also offering, under the
Knight trademark, an assembled stereo
adapter that follows the principles of
the Knight-Kit unit just described. It
is the model 750 stereo adapter. Differ-
ences are few and simple: the front-
panel layout is not the same, and slide
switches are used instead of a single
rotary function selector.

Lafayette KT-315

This electronic unit, unlike the pas-
sive ones, provides 6 db of gain and
acts as a remote stereo-control center
(Fig. 4). It is inserted between the
preamps and amplifiers of a stereo
system. The unit has low-impedance
output, obtained by using a lot of
negative feedback in the output stage,
and can be used 50 feet or more from
the amplifiers it controls.

The VOLUME control is a clutch type
unit which allows for individual or
simultaneous control of the stereo
channels and lets the dual pot also per-
form as a balance control. Two rotary
switches, mounted concentrically, are
used to select the unit’s other functions.
Fach switch has five positions.

Switeh 81 in the input circuit starts
off in the MON A position. When set
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here, channel A plays through both
amplifiers. MON B, the second position,
feeds channel B through both amplifiers.
Next is sTEREO. Here both channels
are completely separate — channel A
plays through one amplifier and channel
B through the other. Continuing around
we come to MON A —B. This is used to
play mono discs with a stereo cartridge.
It parallels channels A and B so that
effects of vertical movement, which,
for example, might introduce rumble,
are cancelled. Last is the caL (cali-
brate) position. We will discuss that a
little later.

Switch 82, another five-position
rotary, is in the adapter’s output. Its
center position is labeled NORM—chan-
nel A plays through amplifier A and
channel B through amplifier B. Going
counter clockwise, we come to REV CH
(reverse channel) and channel A plays
through the channel-B amplifier while
channel B plays through the channel-A
amplifier. At the extreme counter-
clockwise position is REV CH, REV PH
(reverse channel, reverse phase). As
well as reversing channels as just de-
seribed, the phase of one of the channels
is electronically reversed.

Now let’s return to the NORM setting
and go clockwise. First is REV PH (ve-
verse phase). The phase of only one
channel is reversed here. Next is the
cAL (calibrate) position.

With switches S1 at STEREO and S2
at cAL, you are ready to balance the
stereo system. To do so a mono disc
is played with the stereo cartridge. (To
use a stereo disc for balancing, set both
switches on CAL.) With the disc on the
changer or turntable and everything
hooked up and operating, the BRIDGE
control on the adapter is rotated fully

WWW americanradiohistorvy com

FULLY COUNTERCLOCKWISE
I- REV CH,

BRIDGED OUTPUT

REV PH
Fig. 4—Two-tube electronie
circuit gives 6 db of gain in
the Lafavette adapter.

counterclockwise. At this time, the
signals from both preamps are being
combined, out of phase. Now set one of
the volume controls at about 2 o’clock.
Then, without adjusting this control
further, rotate the other one until the
audio signal coming from yvour speakers
completely cancels and you hear noth-
ing. At this setting, gung the volume
controls once again. Balance has been
set.

The BRIDGE contiol also serves an-
other function. When selector switches
are in the stereo position, it mixes the
signal in the two channels, the amount
of mixing depending on the control’s
setting. This eliminates the hole-in-
the-middle effect.

For those who want to go a little
further toward filling that hole, theve
is a BRIDGLD oUTPUT jack. Here, a
signal containing both the A and B
channels is available. It can be fed
to a third amplifier which drives a
speaker placed between the channel-A
and channel-B speakers.

Although KT-315 is a kit, a printed-
circuit board simplifies construction of
this two-tube control unit.

Mclntosh C-8S

Here is something a little different.
Built-in as part of a single-channel
preamp is a stereo control unit. Its
circuitry is shown in Fig. 5. When you
add this preamp to a single-channel
system, a separate stereo adapter is
not needed.

Although specifically designed to
complement this manufacturer’s model
C-8 preamp, the C-8S can be used with
many other units. Instructions that come
with the C-8S detail the modifications
necessary before it can be used with a
C-8. For other preamps, the arrange-
ment is still simple. Just connect the
existing preamp’s output to the LEFT
INPUT jack of the C8S and connect the
existing amplifier’s input to the unit’s
LEFT OUTPUT jack. Then connect the
C-8S to the amplifier used for the right
channel.

The unit is not recommended for use
with preamp—-amplifier combinations and
requires an external power supply.

Three stereo controls are provided.
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BR i <

STEREO

FROM CATH FOLL
PREAMP OUTPUT

Fig. 5—This conirol circuitry is built into a single-channel preamp.

The STEREO BALANCE control lets you
match the output of both channels. The
VOLUME control is ganged and simul-
taneously varies the balanced output.
The STEREO MODE control is a five-
position rotary switch. It provides
normal stereo, reverse stereo, left chan-
nel only, right channel only and mono
settings.

Marantz model 6

This 1s a passive unit with a differ-
ence—it goes between the signal in-
puts and the preamps. All signal
sources are connected to the adapter
rather than to the preamps. Then the
desired input is selected by adjusting
the MASTER FUNCTION switch. The
adapter’s channel-A and channel-B out-
puts connect to the respective preamp’s
tape input jacks. Five pairs of inputs
are provided—phono, tuner, tape, TV,
extra. All can be used in either the
stereo or mono modes. Mono programs
can be played from either or hoth
speakers, as desired.

Among the adapter’s controls is a
MASTER VOLUME control (a stepped at-
tenuator) which simultaneously varies
the output of both amplifiers. A switch
for reversing channels whenever neces-
sary is on the front panel. There is
also a master oN—oFF switch. You con-
nect the preamps to the adapter and
your other components to the ac recep-
tacles on the preamps. Then just flip
the one switch on the adapter and all
your equipment goes on or off together
—no more running around with a dozen
or so switches and always managing to
forget at least one.

CHANNEL A
10 &ECORD To PLAYBACK

There is no balance control on this
unit. Instead you must adjust the
volume controls on the preamps to
match the outputs of both channels.
Once set, the balance is maintained and
needs no further adjustment.

H. H. Scott model 135

This, like many of the other passive
units, connects to tape jacks, between
separate preamps and amplifiers or to
this manufacturer’s equipment per in-
structions that accompany the unit.
(See Fig. 6) Although a simple unit
many control features are offered.
There is a ganged master volume con-
trol, and loudness compensation can be
added if desited. A STEREO SELECTOR
switch provides five modes of operation
—MONAURAL RECORDS for playing mono
dises with a stereo cartridge; stereo;
REVERSE STEREO, CHHANNEL A, this chan-
nel is played through both amplifiers;
and CHANNEL B, again the channel is
played through both amplifiers. A mas-
ter power switeh tops things off.

As an added feature, record and
playback jacks that can be connected
to a stereo tape recorder are offered. A
switch on the adapter’s front panel
selects record or play back. These
jacks are most convenient when record-
ing stereo material on tape. For fur-
ther details on this unit see “An Ex-
pand to Stereo Unit,” in Rapro-ELEC-
TRONICS, page 36, July, 1958.

So there you have it, a brief look
at stereo adapters today. They can help
solve your stereo conversion problem
by cutting cost and making handling
easy. END
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Fig. 6—Circuit of the H. H. Scott model 135.
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Sensitive Wide-
Band Vivm

How often have you been du-
bious of your measurements be-
cause of the frequency limita-
tions of your voltmeter — or
been unable to make them be-
cause it wasn’t sensitive enough?
Here is a laboratory type in-
strument that will make such
measurements and make them
accurately.

Remedies for Groove
Jumping

The phono stylus that refuses
to stay in the groove is occa-
sionally troublesome to the hi-fi
man, but gives far more agony
to the record dealer who is
forced to exchange records that
“will not track.” This article
tells how to find out if the
record or the equipment is at
fault, and if the latter, what
the service technician can do
about it.

Free-Power Transistor Radio

Some new ideas in an in-
genious, easily built little re-
ceiver that uses the broadcast
station’s own signal to furnish
its operating voltages.

Reflex Enclosures, Part Il
The ABG’s of Mohile Radio, Part I1I

Due to the large number of
stereo articles, it was necessary
to hold these two articles over
this month. They will appear
in the April issue.

RADIO-ELECTRONICS
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You can convert to stereo gradually, improving your mono system as you go
along. Where should you start? Which components in your present sustem
should be discarded? How much should you pay for conversion components?

Common-

Sense

ANT to go stereo—on your
budget?
You can do it without eco-
nomic pain if you proceed
gradually. You'll see a dramatic im-
provement in your monophonie high-
fidelity installation with each change
you make, as yeu work toward the
ultimate goal of full-toned, three-
dimensional, solid sound.

If vou don’t have a monophoniec hi-fi
already, you can put one together now
at a 1easonable price, and go stereo
later without wasting a single penny
o1 a single watt.

While all component hi-fi systems
are compatible with stereo, some are
“more compatible” than others. There
are so many approaches to stereo—so
many variations and combinations of
conversion components—that there can
be no “standard method” of econversion
which holds good in all cases.

And no two people see eye-to-eye
or hear ear-to-ear—on stereo systems
and conversions. One man’s stereophony
may be another man’s cacophony.

But there is still the fundamental
fact that stereo requires two complete
sound channels. Yet a stereo system
need not, and should not, cost twice ad
much as an equivalent mono system.

Starting from scratch

A complete component stereo system
today costs only about 25%—50% more
than a monophonic hi-fi system of
comparable rating and quality, and
most of the additional cost is repre-
sented by the second speaker.

You can build a mono system now,
using a stereo amplifier and stereo
phono and a single speaker, at perhaps
10%-15% more than components de-
signed solely for mono use. When you’re
ready to go stereo, you merely add the
second speaker.
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Guide

But if you already have a good mono
hi-fi system, your problem is more
complicated.

Begin at the beginning

Where should a gradual conversion
job begin? In some cases, the answer
will be obvious. If you have a compo-
nent that stands out as the weak link
in the chain—spoiling your hi-fi enjoy-
ment—that’s the natural one to replace
first, with a stereo equivalent or one
readily adaptable to stereo.

Ordinarily a good rule is to start
at the program source, and the most
widely used stereo program source
today is the phonograph.

Stereo discs are plentiful and good.
So if you’re going to build a stereo
system, why keep on buyving mono-
phonic records? Better to start a stereo
disc library now—even before you have
your 3-D system. Stereo records usually
cost about a dollar more than their
mono equivalents, and can be enjoyed
monophonically until vour system is
complete.

But wait! Don’t put your old mono
pickup down on that new stereo disc!

Because of the difference in the
groove charactevistics, one playing
with a mono needle will ruin a stereo
record. But, monophonic records can
be played with a stereo pickup.

To play stereo records, even mono-
phonically, you’ll have to have a stereo
pickup, and to play them properly in
stereo, a new record-playing mechanism
may he required.

If your current turntable or changer
isn’t a good one, this is a good time to
get rid of it and buy a new one engi-
neered for stereo. However, your rec-
ord-playing apparatus may be perfectly
adequate for stereo. Here’s how you
can test it, and perhaps save the cost
of a new turntable:

Buy your first stereo component—
a stereo pickup cartridge (consulting
the article and tables beginning on
page 49 may help you decide which one
is for you). You'll also have to insert
a new set of leads in the pickup arm
(either three- or four-wire) to accom-
modate the outputs of the new cartridge.

With the new cartridge installed,
plug one of the phono output cables
(either one) into your hi-fi system.
Play a record—a monophonic one will
do—and listen carefully for rumble.
For the test, a disc recorded at a low
level is good—a blank record, if you
have one, is best.

If you hear rumble from your loud-
speaker, the changer or turntable will
have to be replaced for satisfactory
stereo. But it needn’t be replaced right
away—when you parallel your phono
input cables, the vertical component of
stvlus motion cancels out. When you
finally go inte stereo, the rumble again
will be evident.

All new turntables and changers on
the market are engineered for stereo—
built for lower rumble and equipped
with the proper pickup leads. And the
best news is that they cost about the
same as their cld monophonic pred-
ecessors. Even equipped with a stereo
cartridge, the cost of a changer gen-
erally is only 10%-20% more than the
old mono equivalent.

With your ready-for-stereo phono
feeding your present mono amplifier,
you can begin playing stereo dises
(you’ll be hearing them monophonically)
as well as standard LP’s, using the
same pickup. And chances are you’ll
notice an immediate improvement in
the reproduction of your old records
with the addition of the fresh cartridge
and stylus.
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plan to use a separate preamplifier— converter to use with a monophonic
is provided by the Heath Co. This FM tuner. However, several multiplex
company offers a mono preamp kit systems are currently being tested by
which is designed for easy conversion various FM stations-—and they're in-
to stereo. The second-channel kit plugs compatible with one another.

into the first. The composite is a stereo All current stereo multiplexing is
unit with a complete set of stereo con- classified “experimental” and may be

supply generally make a stereo amplifier
a considerably better buy than two
monos.

A new type of stereo amplifier
planned for production may make it
unnecessary to consider keeping the
old mionophonic unit. The “two-way”’
amplifier (Rapio-ELECTRONICS, Decem-

ber, 1958, page 41) is nearly as simple
as a monophonic amplifier, since it runs
two channels through a single amplifier.
It probably won’t be priced more than
25% above an equivalent mono unit.
You can’t buy one yet, though, and the
circuit is still untested in day-to-day
use.

Stereo amplifiers are usually rated
according to the sum of the power in
both channels. Thus, a 28-watt amplifier
has two 14-watt channels (sometimes
it’s also called a “dual 14-watt”). You
can use it monophonically as a 28-watt
amplifier.

The most popular stereo amplifier—
preamps are 20-, 24-, 28-, 30- and 40-
watt units and their prices range from
$70 to $200 in prewired form, and
currently from $45 to $70 as kits—
although the varviety of available kits
will soon be wider. “Basic stereo ampli-
fiers,” without preamp or controls, vary
from 20-60 watts in power, $75-$200
prewired and $35-385 as kits.
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trols, including remote balance.

Other program sources

When you have complete equipment
for playing stereo discs stereophonically,
you’ve reached the first plateau. You’'ll
certainly want to go on, and again at
a pace dictated by your budget.

The next additions probably will be
new program sources. You may already
be using your stereo system for mono-
phonic listening to radio or tape. Both
sources may be converted to stereo
easily and economically.

Low-cost head kits are available for
converting monophonic tape decks for
stereo playback.

If you have an FM or FM—AM tuner
and live in an area where there are
FM-AM stereocasts, all you have to do
is buy a companion tuner to give your-
self another stereo source. If you don’t
already have a good FM tuner, you
might consider buying an FM-AM
stereo tuner—one in which FM and
AM sections can be used simultaneously.

www americanradiohistorv com

terminated at any time. The FCC is
expected to establish stereo broadcast-
ing standards in a year or two. By
then you’ll be able to buy a stereo
multiplex FM tuner for perhaps $20
more than a monophonic one. Until
then, the purchase of a multiplex con-
verter is recommended only to the most
avid experimenters and those in the
50% tax bracket.
Cheap stereo

In this discussion, we haven’t con-
sidered the $20 “bugs” and phono
oscillators which will give you stereo
using any radio’s audio amplifier and
speaker as the second channel. They
provide true stereo, but not hi-fi stereo.
There’s nothing basically wrong with
them—any more than there’s anything
wrong with a table radio, but they
don’t belong.:in a treatment of home
stereo as the ultimate in high fidelity.

So why not improve your hi-fi while
converting to stereo the easy step-at-
a-time way? END
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STEREO

TABLE |—STEREO CONVERSIONS (Basic Disc System)*

If You Already Approximate Price Range
Have— You Can Add— Wired Kit
Record changer Stereo pickup cartridge - $4.75-$70
or plus
Turntable and arm Pickup arm wiringt - $1-$5
Matching or similar unit - -
plus
Combination Stereo adapter-control
amplifier—preamp center $13.50-845 $10-$28

or — e
Combination mono
amplifier-preamp and Stio -
stereo control center

Matching or similar unit - -_—

plus
Amplifier Stereo preamp-control
center $90-$200 $40-380
o — e —
Combination mono amplifier-
stereo preamp-control $50-3100 $60
center
Separate amplifier Matching or similar amplifier —_ _
and precamp plus
Combination mono preamp- $60 $40
control center
Matching full-range unit wide
Single full-range or e —
speaker system 2 mid- and high-range units wide

*Some possible '"'minimum conversions' which can be made without dis.
carding any presently used monophonic components, There are many other
combinations. If it's advisable to discard any of your present components
see Table Ill. Price ranges are approximations and are subject to change
as new components are introduced

tincluded with some stereo cartridges

o ahib
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Has your amplifier ample fi?

Time passes . . . you've saved your
pennies . . . and now you're ready to
tackle the problem of the amplifier.
Get plenty of sleep; be sure you're at
the top of your physical and mental
form—because what you do next will
require considerable soul-searching and
characteristic-comparing. You will have
a bewildering array of choices.

The first to consider is whether it’s
best to keep or discard your old ampli-
fier. It’s a good idea to consider an all-
new stereo amplifier if the answer to
any of these questions is “no”:

1. Are you completely satisfied with
the monaural performance of your
amplifier? By now you should have a
good monophonic sound system and any
deficiencies can be pinned on the ampli-
fier. (If the present amplifier is good
but underpowered, don’t worry—you’li
be adding more power.)

2. Is its sensitivity adequate for
stereo equipment (6 mv for full power
output for magnetic cartridges or 0.1
volt for ceramics, and 4 mv or less for
tape heads)?

3. Can you obtain another amplifier
with a closely comparable response

gt B
Q

ISPEAKER SYSTEMS

Fig. 1-——Bozak mounts
their speakers in the
ends of the cabinet.

Fig. 2—Frazier
uses two horn-
loaded systems
angled away
from each other,

16 2 SPKRS

FULL RANGE

I LIMITED BASS

FULL RANGE

16 & SPKRS

FULL RANGE

LIMITED BASS

Fig. 3—Klipsch does it this way:
a—using a third speaker connected
as a phantom channel; b—a four-
channel circuit with two phantom

channels. 5

FULL RANGE
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By GEORGE L. AUGSPURGER *

OUR years ago Hollywood hailed
stereophonic sound as the greatest
invention since talking pictures.
At the same time, the hi-fi indus-
try had grave doubts that stereo would
ever prove really popular for the home.
An elaborate installation in a movie
theater was a fine thing, but who would
be willing to buy two complete sets of
equipment just to listen to music?
Today, of course, the situation is
turned inside out. People are buying
stereo tape machines and phonographs
faster than they can be made. But the
patrons of movie palaces don’t seem to
care if the sound is seven-channel, one-
channel, or just barely tolerable.
Naturally enough, the amazing con
sumer acceptance of two-channel stereo-
phonic reproduction has resulted in a
fantastic barrage of claims and coun-
terclaims, and general confusion. And
probably no components of the stereo
system present a more bewildering
choice than the speakers. Problems of
utilizing existing equipment, finding
space for another speaker system and
achieving optimum room placement are
encountered by every new stereophile.
Speaker manufacturers are aware of
these difficulties, but their solutions
have taken widely differing forms. It is
the purpose of this article to examine
several of the newer stereo systems and
point out their functional differences.

Two full-range sources

First of all, it should be remembered
that any two wide-range speakers in
individual enclosures will give just as
good stereo reproduction as if the
cabinets are sandwiched together and
labeled Stereo System. As a matter of
fact, the listener has the obvious ad-
vantage of being able to adjust the
position of the cabinets to give best
results in a particular situation.

The big question with any two-

*James B. Lansing Sound, Inc.

RADIO-ELECTRONICS


www.americanradiohistory.com

Fig. 4—Inside Electro-Voice Stereon.

channel arrangement, whether in a
single cabinet or not, is, “How far
apart?” If the sound sources are too
close together, the full spatial effect is
lost. If they are too far apart, the
listener hears two separate perform-
ances.

The "hole in the middle"

Recently, some authorities have ve-
pudiated the whole notion of a hole
in the middle between the two stereo
speakers. “When everything is adjusted
correctly,” they say, “and the listener
is seated properly with respect to the
speakers, there is no consciousness
whatever of separate sound sources. A
curtain of sound seems to fill the space
between the two speakers.” And these
people are perfectly right. /i the two
halves of the system are perfectly
balanced, and if you find the exact spot
where the sound blends properly, and
if vou don’t move from that spot, the
effect is similar to listening through a
stereo headset.

The difficulty is that these are pretty
big “if’s.” While the effective stereo
area is big enough to accommodate a
half-dozen persons, only one of them
will hear the almost magical fusion of
the two channels which is true stereo.

The best compromise between achiev-
ing as large an effective stereo listen-
ing area as possible, and at the same
time maintaining sufficient spatial sepa-
ration, seems to be to place the speakers
so that the listener sees an angle of
30°-40° between them. Assuming that
we will be about 9 feet from the
speakers in an average room, the sound
sources should then be 6 feet apart.

Bozak has achieved 6-foot separation
in a cabinet only 4 feet wide by mount-
ing the speakers in the ends of the
enclosure facing outward (Fig. 1). The
hinged doors which normally cover the
grilles are opened to about 45° and
serve as reflectors for the mid-range
and highs. The exact angle of the doors
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can be adjusted to give best possible
balance at a given listening position.

Jensen Manufacturing Co. provides
adjustable directionality with a differ-
ent arrangement. In the Stereo Direc-
tor, the mid-range and high-frequency
transducers are mounted on little turn-
tables behind the grille cloth. They can
be pointed in any direction without
moving the cabinet.

Jensen does not achieve the full 6-
foot separation of.the Bozak design nor
is it the only unit which uses relatively
close spacing between sources. Both
Pro-Plane and Frazier manufacture
stereo speakers in which the distance
between speakers is small, yet which
achieve a reasonable stercophonic effect.
Pro-Plane depends upon precise match-
ing of components for maximum chan-
nel separation from a side-by-side
arrangement. The Frazier enclosure
Louses two horn-loaded systems angled
away from each other at 30° (Fig. 2).
The angular separation helps get as
much separation as possible from a
small cabinet, and also increases the
ratio of reflected to direct sound.

The opposite approach is taken by
Paul Klipsch, who feels that one of the
most dramatie accomplishments of
stereophonic reproduction is the ability
to surround the listener with sound.
Klipsch recommends two full-range cor-
ner horn speaker systems (although
they do not need to be identical) plus
a third “fill” speaker in the center. If
the middle speaker is fed a combina-
tion of the two stereo signals, the
effect approaches that of three-channel
reproduction. The listener does not
notice any hole between the two main
speaker systems.

Klipsch suggests that the third
speaker be driven by simply connecting
it across the two power amplifiers
(Ifig. 3-a). This connection results in
only the diffcrence signal between the
two channels being heard from the
center speaker. (If both channels are
used simultaneously to play a mono
source and are adjusted to the same
¢ain, no sound will be heard from the
third speaker.) Since the fill speaker
is not required to reproduce low bass,
it may be a small, inconspicuous unit.
Klipsch & Assoc. makes a neutrally
styvled little system especially for this
application.

The Klipsch approach can be ex-
panded to provide two phantom chan-
nels by using the connection shown in
Fig. 3-b.

Systems using combined bass

The problems of additional cost and
finding space for a second full-range
speaker system have been the most
effective deterrents to stereo conversion
for the man who already owns a fairly
elaborate monophonic setup. Several
companies have tried to get rid of both
objections in one fell swoop by design-
ing stereo hookups in which bass from
both channels is reproduced by a single
speaker. The stereo effect is then
limited to the mid-range and highs.
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Fig. 5—Frequeney mixing network in

the Stereon.

The first of these stereo systems was
marketed by Electro-Voice. The buyer
employs his present speaker (or any
good standard system if he is starting
fron1 serateh) for the main sound
source. A second small unit called a
Stereon (Fig. 4) is then used for the
second system. A special Stereon net-
work mixes frequencies below 300
cycles from both channels and feeds
them to the bass driver of the larger
system. The schematic of this network
is shown in Fig. 5. The mid-bass and
high-frequency transducers in the big
system then vreproduce frequencies
above 300 cycles in one stereo channel,
and the small Stereon unit reproduces
the same range in the other channel.

If Electro-Voice components are used
exclusively, it is possible to select a full-
range system which employs the same
mid-bass and high-frequency trans-
ducers as the Stereon. Thus, both halves

of the installation are perfectly
matched.
A somewhat similar abbreviated

stereo arrangement is that engineered
by University. This Trimensional sys-
tem eliminates one morve component
by getting vid of the special mixing
network. The trick here is a clever
adaptation of a previous University
design—the dual-voice-coil woofer. By
connecting each coil to one of the stereo
power amplifiers (through a built-in
series inductance), the low frequencies
from each channel are automatically
combined in the single low-frequency
speaker (Fig. 6).

University makes both a single-
cabinet system and small limited-
response systems similar in function to
the Electro-Voice Stereon. The Univer-
sity tradename for these specialized
units is Stereotlex. And to provide for
all possible permutations and combina-
tions, the company also manufactures
a bass-combining network for cus-
tomers who want a single-coil woofer.

The single-cabinet system built by
University attempts to get maximum
separation of sources in a compact
cabinet by using reflecting surfaces,
somewhat like the Bozak design (Figs.
7 and 8). The main difference is that
the TMS-2 is a sort of small Bozak
cabinet set backward against the wall.
Sound is bounced off the reflecting sur-
face, against the room wall and finally
into the listening area.

There is actually quite a bit to be
said for deliberately heightening the
“spread” effect of multiple reflected-
sound sources. For stereophonic repro-
duction especially, such an aggregate
of more or less random sources helps
dispel the awareness of sound coming
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Fig. 6—Stereo connections to the Uni-
versity dual-voice-coil woofer.
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from two specific speaker systems.

The big difficulty with this arrange-
ment is that maximum flexibility in a
compact system has been achieved at
the expense of accurate control over
tonal response characteristics. The
multiple reflected paths, varying dif-
fraction and resonance effects depend-
ing on the positions of the doors, and
unpredictable reflection characteristics
of individual room walls, all combine
to produce definite variations in the
timbre of reproduced sound.

There is also the problem that adjust-
ment of the reflectors must be made at
the speakers—but the effect of this ad-
justment must be ascertained at the
listening position.

Still another interesting variation of
the combined-bass approach is the
Stephens Stereodot designed by Bert
Berlant (Fig. 9). Employing both com-
bined bass and center fill, the Stereodot
system consists of two small limited-
bass units plus a special network.
The Stereodot assembly is designed for
use with any good full-range speaker
system. The large speaker is placed
in the middle, and the small Stereodot
cabinets on each side.

When all connections have been made
to the network, and stereophonic source
material is turned on, the listener hears
a full-range stereo performance cover-
ing considerable physical space, but
without an audible hole in the center.
Stephens states that the effective listen-
ing area is substantially larger than
from a conventional stereo hookup, and
that there is no loss of bass direction-
ality even though frequencies below
400 cycles are combined and fed to the
large system.

Nondirectional bass
It is an old classroom technique for
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Fig. 8 — Inside

view shows speak-

er arrangement

used by Univer-
sity.

7—The University TMS-2

stereo speaker system.

Fig.

a professor, when approaching a state-
ment about which he is not too sure, to
preface the assertion with, “It is a well-
known fact that . 7 Almost every
explanation of the theory behind the
common-bass channel begins with “It is
a well-known fact that the direction of
frequencies below 300 cycles cannot be
determined by the human ear.” How
true is all this talk about nondirec-
tional bass frequencies?

In terms of absolutes under controlled
conditions, it is quite valid. Listening
to a source of sound in free space or
an anechoic chamber, below about 300
cycles you no longer are able to tell
the direction from which the sound is
coming. However, if you or I try the
same experiment in our living room
with an audio oscillator and our present
speaker system, we find that directional
effects are clearly audible to below 150
cycles! The perplexing thing is that
below about 500 cycles, while we think
we can tell where the sound is coming
from, we are just as apt to be wrong
as not.

Why? In a room, as opposed to free-
space conditions, strong standing waves

are set up. If our head happens to be
near a loop or a node at any given
frequency, then just turning slightly
is enough to change noticeably the in-
tensity relationship between our two
ears. Since this effect is due to room
acoustics rather than the position of
the sound source, it is not a true direc-
tional effect, but our ears can’t tell the
difference.

Consequently, though we can’t pin-
point the source of low frequencies, an
organ pedal note will nevertheless
sound different if the speaker is moved.

Perhaps it will make the point clearer
to suggest that if the commcen-bass sys-
tem really gives an effect identical to
two separate full-range systems, we
should be able to demonstrate this ex-
perimentally.

However, if such an experiment is
conducted, allowing a stereo program
source to be instantly switched from
separate full-range speakers to com-
bined bass in one of the two speakers,
it turns out that there is a noticeable
difference. The question is does this
difference really constitute a loss of
the stereo effect and, if so, is it worth
worrying about?

The answers to these questions must
be determined by the critical listener.
However, there are still other theoreti-
cal objections to a common-bass stereo
speaker installation.

Fig. 9—Sitevens Stereodot system is designed for
usc with any good full-range speaker system.
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Fig. 11— Paragon, an integrated stereophonic reproducer.

One of the biggest advantages of
stereo reproduction for the average
listener is that sound reproduced from
multiple sources some distance apart is
much less dependent on room acoustics
than reproduction from a point source.
This is most noticeable in the low bass
register. Separated sources at low fre-
quencies tend to average out the peaks
and dips introduced by standing waves
in the listening room. Unless the main
system is a very large corner horn or
multiple-woofer arrangement, the “one-
and-a-half” installation automatically
throws away the best chance to iron
out some of the discouraging acoustics
ot small rooms.

A third point which should be brought
up is that there is nothing magical
about 300 cycles. The loss of true direc-
tionality begins to occur sonmewhere
around this point. Moreover, crossover
networks don’t switch speakers within
a matter of a few cycles—at least an
octave of noticeable overlap exists.

Taking into account both of these
factors, Altec feels that a more realistic
figure is 100-150 cycles. And once
you're down this low, why not take
advantage of the complete separation,
suppression of adverse acoustical
effects and precise matching of two
separate full-range systems?

Acoustically integrated systems

Klipsch and Stevens derive an addi-
tional center channel from a two-
channel source. Paul Klipsech suggests
a possible four-channel connection for
even more subtle transition between the
erd speakers. It is easy to see that if
cnough output taps were available,
these center “phantom” speakers could
be increased ad infinitum to give a
completely “full” source of sound ex-
tending all the way from the extreme
left-hand systemn to the right.

Col. Richard R. Ranger, well known
for his work in the field of motion-
picture sound recording, approached the
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problem of two-channel stereo repro-
duction from this continuous-source
concept. Instead of electrically mixing
a great many individual speakers,
Ranger uses a combination of acoustie
principles to achieve smooth integration
between the two stereo channels.
Experimentation with directional
speakers and vavious types of reflect-
ing surfaces resulted in the arrange-
ment of Fig. 10. Basically, the system
requires two directional transducers
covering the audio range from 300-500
cycles upward. These are faced into the
ends of a convex surface. If the angular
position of the speakers and the radius
of curvature of the convex panel are
just right, sound is projected outward
from all points on the curved surface.
The type of low-frequency loading

is not critical so long as the two sound
sources are located at each end of the
convex panel.

The

relative intensity of the two

STEREO

speakers determines the apparent loca-
tion of the sound source. With stereo
program material, the “curtain of
sound” spreads across the entire convex
refractor.

The Ranger design is manufactured
by James B. Lansing Sound, Inc. Fig.
10 is a cross-section of the JBL/Ranger
Paragon shown in Fig. 11. This repro-
ducer 1s almost 9 feet long, weighs
about 800 pounds and uses twin sets of
high-quality theater components. The
compromise in this case has obviously
been made with size and cost . . . not
many of us can afford the $1,800 price
tag of the Paragon even if we have
room for it.

Very recently, JBL has introduced a
second integrated stereo reproducer
called the JBL./Ranger Metregon. This
unit (Figs. 12 and 13) uses the same
radial-refraction principle as the larger
Paragon, but is housed in a eabinet
only 6 feet wide. Both low- and high-
frequency speakers face into the re-
fractor panel. Consequently, almost any
set of JBL speakers can be used in each
half of the system. The Metregon is not
only more flexible, but less expensive
than the larger Parvagon.

Some persons have complained that
stereo is being thrust upon us without
sufficient technical experimentation.
They point to the wide variety of stereo
speaker designs as an indication that
we have not yet found the best approach
to the reproduction of two-channel pro-
gram material.

In reality, the opposite viewpoint is
probably more wvalid. Different com-
panies offer different products because
they realize that the audiophile is suffi-
ciently critical to demand an installa-
tion which meets the standavds of his
own taste, his own home, his own
pocketbool. END

w o it m e
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The Stereo section is
Page 80.
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the JBL/Ranger Metregon.

Fig. 13—The Metregon is
another integrated stereo-
phonic reproducer.
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do so
many people buy

HEATHKITS ?

every year more people
buy Heathkits than any other
Electronic Instruments

in kit form!

68

Here are a few
reasons why...

EASY TO BUILD

Heathkits are engineered for easy kit construc-
tion. You need no electronic or kit building ex-
perience whatsoever to successfully complete
your own kit. Use of printed circuit boards and
pre-wired, pre-aligned assemblies cut construc-
tion time. Manuals are carefully prepared, em-
ploying step-by-step instructions written in
simple, non-technical language. Large pictorial
diagrams and photographs show you exactly
where each part goes.

LASTING QUALITY

Only top quality components go into Heathkits,
assuring you of a finished product that is unsur-
passed in performance, dependability and endur-
ance. Rigid quality control standards are main-
tained at the Heath factory to see that each
component lives up to its advertised specifica-
tions. Heathkits are conservatively rated. No per-
formance claims are made that are not thoroughly
proven and tested under the most stringent labo-
ratory condltions.

ADVANCED ENGINEERING

Progress in electronics engineering never stands
still at Heath. The latest developments in circuit
design and components are exploited by Heath
engineers, offering you superior performance at
lower costs. New advances in all flelds of elec-
tronics are carefully watched by Heath engineers
to keep abreast of the rapidly growing industry.
The modern, up-to-date styling of Heathkits
make them a handsome addition to your home
or workshop.

WORLD-WIDE REPUTATION

A pioneer in do-it-yourself electronics, Heath
Company, over more than a decade, has estab-
lished public confidence in its products both in
the United States and abroad. Today, as the
world's largest manufacturer of electronic kits,
Heath stands as the leader in its field.

GREATER SAVINGS

Do-it-yourself Heathkits save you up to Y% the
cost of equivalent ready-made equipment. Direct
factory-to-you selling, eliminating middle-man
profit, plus the tremendous Heath purchasing
power mean even further savings to you. And the
convenient Heath Time Payment Plan allows you
to use and enjoy your Heathkit NOW, while you
pay for it in easy installments.

HEATH COMPANY

Benton Harbor 20, Michigan

ﬂ@ a subsidiary of Daystrom, Inc.

RAD!IO-ELECTRONICS
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TRANSISTOR PORTABLE RADIO KIT

Fun for the whole family, this easy-to-build 6-transistor
portable radio is ready to go wherever you go. The modern
molded plastic case with pull-out carrying handle and fully
enclosed back add beauty and convenience to this splendid
kit. Six name-brand (Texas Instrument) transistors are used
for good sensitivity and selectivity. The 4" x 6” PM speaker
with heavy magnet provides “big set” tone quality. Use of
this large speaker and roomy chassis make it unnecessary to
crowd components adding greatly to the ease of construc-
tion. Transformers are prealigned making the radio ready
for use as soon as kit is assembled. A built-in rod-type an-
tenna assures good reception in all locations. Six standard
flashlight batteries are used for power, providing extremely
long battery life (between 500 and 1,000 hours) and they
can be purchased anywhere. Stylish cabinet is two-tone
blue molded plastic with gold inlay and measures 9” L.
Xx 7" H. x 334" D. Shpg. Wt. 6 Ibs.

MODEL XR-1L: Identical to XR-1P except in handsome

leather case instead of plastic case. Leather carrying strap
included. Shpg. Wt. 7 lbs.

LEATHER CASE: Can be purchased separately if de-
sired. Fits all XR-1P and earlier XR-1 chassis. No. 93-1.
Shpg. Wt. 3 Ibs. $6.95.

NAVIGATE BY
PORTABLE RADIO

HEATHKIT
MODEL DF-2

$6995 e

2-BAND TRANSISTOR
PORTABLE RADIO
DIRECTION FINDER KIT

Enjoy the safety, convenience and entertain-
ment of this self-contained, self-powered,
six-transistor superheterodyne radio direc-
tion finder. It receives aeronautical and ma-
rine beacons as well as standard band broad-
casts with startlingly clear tone reproduction
over a long range. Covering the beacon band
from 200 to 400 kc and broadcast band from
540 to 1620 kc, the DF-2 is designed to
take directional "*fixes’’ on both aircraft and
marine beacons as well as standard broad-
cast stations, while providing the entertain-
ment of a high quality transistor portable
radio. You are able to receive aircraft
weather reports every thirty minutes and
constant Coast Guard beacons on the 200 to
400 kc band. A dial light is provided for
night operation. Power is supplied by six
standard flashlight batteries which will last
you up to one year under normal operation.
Shpg. Wt. 9 Ibs.

T
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HEATHKIT
MODEL XR-1P

MODEL XR-1L. $ 3495

1S
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MODEL PC-1
$2495

MODEL I1A-1

$5995

‘m/
MODEL TI-1

$2595

www americanradiohistorvy. com

POWER CONVERTER KIT

Now you can operate your TV set, radio,
razor, and other AC electrical equipment
directly from your 12-volt boat or car bat-
tery. With the Heathkit Power Converter
you can enjoy the convenience of home
electricity whether boat cruising or on

{ automobile trips. Two power transistors

are employed for years of trouble-free, de-
pendable service. No moving parts to wear
out, no tubes to replace. Shpg. Wt. 8 lbs.

ELECTRONIC IGNITION ANALYZER

KIT

Ideal for use on automobiles, boats, air-
craft engines, etc., the TA-1 checks ignition
systems with the engine in operation (400

to 5,000 RPM). Shows the condition

of

coil, condenser, points, plugs and ignition
wiring. Shows complete engine cycle or just
one cylinder at a time. Two test leads are
supplied, each 10’ long, which will enable

you to reach either the breaker points
the spark plug wires. Shpg. Wt. 20 lbs.

ELECTRONIC TACHOMETER KIT

Useful on inboard and outboard boats,

or

as

well as in automobiles, the TI-I operates
directly from the spark impulse of the en-
gine. Use on any spark ignited 2 or 4 cycle
engine of any number of cylinders. Com-

pletely transistorized, it works with 6,

8,

12, 24 or 32 volt DC systems. Indicates
revolutions-per-minute from 0 to 6,000.
Calibration control provided for adjusting
to engine type. Easy-to-build and easy-to-

install. Shpg. Wt. 4 Ibs.
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PROFESSIONAL OSCILLOSCOPE KIT

Everything you could possibly want in an oscilloscope is found in the

HEATHKIT
MODEL OP-1

new Heathkit model OP-1. Featured are DC coupled amplifiers and
also DC coupled CR tube un-blanking. The triggered sweep circuit
will operate on either internal or external signals and may be either
AC or DC coupled. The polarity of the triggering signal may also be
selected, and any point on the waveform may be sclected for the start

of the sweep by using the ““triggering level’” control. An automatic
position is also provided, in which the sweep recurs at 50 cycle rate,
but can be driven over a wide range of frequencies with no additional
adjustment. Prewired terminal boards are used for rapid, easy assem-
bly of all critical circuits. Power supply is transformer operated utiliz-
ing silicon diode rectificrs and is fused for protection. Handsome
cabinet features silver anodized front panel with red and black
lettering and matching knobs. Shpg. Wt. 34 lbs.

D A I I T T T T R Y

VARIABLE VOLTAGE
REGULATED POWER
SUPPLY KIT

Invaluable in experimental and
design work, the PS-4 eliminates
the need for building up a sepa-
rate power supply for each new
circuit tried. It provides a con-
venient source of variable regu-
tated B+, variable bias voltage
and filament voltage for labs and
work shops. The PS-4 supplies
regulated B+ output continuously
variable from 0 to 400 volts DC
at up to 100 ma, bias voltage vari-
able from 0 to —100 volts DC at
1 ma, and filament voltage of 6.3
volts AC at 4 amps. Separate
panel meters continuously moni-
tors voltage and current output.
Rugged, top-rated components
used throughout for long, reliable
service. Shpg. Wt. 16 Ibs,

TEST OSCILLATOR KIT

Provides the test frequencies most
often used by servicemen in re-
pairing and aligning modern
broadcast reccivers. Five fixed-
tuned frequencies (262 kc, 455 ke,
465 ke, 600 ke and 1400 kc) are
quickly selected for troubleshoot-
ing or alignment of the IF fre-
quency and high and low end of
the broadcast band for proper
tracking. Shpg. Wt. 4 lbs.

MODEL sG-3 $1950

RF SIGNAL

GENERATOR KIT

A “must” for any beginning serv-
iceman, this indispensable instru-
ment is used for aligning tuned
circuits quickly and tracing signals
in faulty RF, IF and audio cir-
cuits. Covers 160 kc to 110 mc on
fundamentals in five bands and
from 110 mc to 220 mc on cali-
brated harmonics. Coils are pre-
wound and calibrated. Complete
with output cable and instrue-
tions. Shpg. Wt. 8 Ibs.

D R I R T S e
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HEATHKIT
MODEL TO-1

HEATHKIT
MODEL 0O-12

MODEL AG-9A $3 450

AUDIO SIGNAL
GENERATOR KIT

This unique generator uses three
rotary switches to select two
significant figures and a multi-
plier to determine audio fre-
quency, allowing return to the
exact frequency previously mea-
sured when making multiple fre-
quency measurements. Covers
10 CPS to 120 ke with less than
.1 of 1% distortion between 20
and 20,000 CPS. Shpg. Wi. 10
Ibs.

D I I I R R A I S I I I T I I I S S

16 lbs.

wWWW americanradiohistorv com

$17995

HEATH COMPANY -
ﬂ@ubsidiary of Daystrom, Inc.

MODEL TS-4A $4950

TV ALIGNMENT
GENERATOR KIT

TV service technicians will ap-
preciate the outstanding features
found in this sweep generator,
Provides essential facilities for
aligning FM, monochrome TV
or color TV sets. The all-elec-
tronic sweep circuit employs a
trouble-free controilable induc-
tor which varies frequency by
magnetic means.
buy at this low price. Shpg. Wit.

An unusual

Michigan

“EXTRA DUTY'" 5"
OSCILLOSCOPE KIT

Laboratory quality at utility scope price
makes this instrument an unusual value.
The Heath patented sweep circuit func-
tions from 10 CPS to better than 500 k¢ in
five steps, giving you five times the usual
sweep obtained in other scopes. Vertical
frequency response extends from 3 CPS
to 5 mc +1.5 db —5 db without extra
switching. An automatic sync circuit with
self-limiting cathode follower provides
excellent linearity and lock-in character-
istics. Extremely short retrace time and
efficient blanking action are characteristic
of this scope. Frequency response of the
horizontal amplifier is within =1 db from
1 CPS to 200 kc. Horizontal sensitivity is
0.3 voits RMS-per-inch. Construction is
simplificd through the use of two etched
metal circuit boards and precut. cabled
wiring harness. Compiete step-by-step
instructions and large pictorial diagrams
are supplied for easy assembly. An ideal
scope for all service applications as well
as in standard or color TV servicing.
Shpg. Wt, 22 Ibs.

MODEL cD-1 $5995

COLOR BAR AND

DOT GENERATOR

The CD-! combines the two
basic color servicing instru-
ments, a color bar and white dot
gencerator in one versatile and
portable unit, which has crystal
controlled accuracy and stabil-
ity for steady lock-in patterns.
(Requires no external sync
leads.) Easy-to-build and casy-
to-use. No other generator on
the market offers so many fea-
tures at such a great pricc sav-
ing. Shpg. Wt. 13 ibs.

DI IR I T T T T T N T O
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ETCHED CIRCUIT VTVM KIT

Time proven for dependability, accuracy and
overall quality, the V7-A is one of the wisest
investments you can make for your electronic

workshop or lab. Its muititude of uses will make [ ey
it one of the most often used instruments in
your possession. Use it to measure all operating
voltages and potentials such as B+4- and AC-DC,
or straight AC power supplies, filament voltage,
bias voltage, AVC voltage, line voltage, etc.
Ideal for measurements in all types of AM, FM
and TV circuits. Checks discriminator or detec-
tor operation, AVC or AGC performance,
while the ohmmeter may be used to measurc
circuit continuity, circuit resistance, to test out
individual components with resistance measure-
ment, or to trace circuit wiring through cables or
chassis openings. Front panel controls consist
of rotary function switch and a rotary range
selector switch, zero-adjust and ohms-adjust
controls. Precision 19, resistors are used in the
voltage divider circuit for high accuracy and an
etched circuit board is employed for most of the
circuitry. The circuit board not only simplifies
assembly but permits levels of circuit stability
not possible with ordinary conventional wiring
methods. Shpg. Wt. 7 lbs.

HEATHKIT
MODEL V7-A

‘TUBE CHECKER KIT

Brand new in every respect, the TCf% features ousstanding performance and
ease of operation, Sockets are provided for 4-pin, 5-pin, f-pin, F-pin, larze,
F-pin miniature, T-pin sub-miniature, eotal, loctal, and Y-pin miniature fubes,
CProtection against obsolescence is provided by a hlank socket to favilitate
modification for checking newly added tube types. A 10-lever switch makes it
possibile tor connect any element. fo any other element reeardless of the pin
numhers involved. A neon bulh indicator shows filament circuit continuity and
leakage or-shiorty belween eledicnts. A spetially designed spring Inaded roll
chart mechanisi permits the roll chart to run frecly throrghout 5 entire
length withour binding.
Thumb wheel drivec knobs are
provided on both sides of the
panel to accommodale the
feft handed operator. Com-
pagt and small in size, the
T(-3 is ideally suited for port-
able applications. Both the
; roll chart and the meter are
HEATHKIT ifluminated to facilitate use
MODEL TC-3 in (ilarkened areas. Shpg. Wt.
12 lbs.

MODEL T-4 §

HANDITESTER KIT

Ideal for use in portable appli-
cations when making tests away
from the work bench or as an
“extra’ meter in the service
shop. The combination function
range switch simplifies opera-
tion. Measures AC or DC volt-
age from 0 to 10, 30, 300, 1,000
and 5,000 volts. Direct current
ranges are 0 to 10 ma and Oto
100 ma. Ohmmeter ranges are 0
to 3,000 and 0 to 300,000. Top
quality, precision components
used throughout. Small and
compact, take it with you wher-
ever you go. Very popular with
home experimenters and elec-
tricians. Test leads and 1% volt
size C battery are included with
the kit. Shpg. Wt. 3 Ibs.

20,000 OHMS /VOLT

VOM KIT

Portable and accurate, this kit
features a 50 ua 44" meter and
19, precision multiplier resis-
tors for high accuracy. No ex-
ternal power required. Provides
a total of 25 meter ranges on a
two-color scale. Sensitivity is
20,000 ohms-per-volt DC and
5,000 ohms-per-volt AC. Mea-
suring ranges are 0-1.5, 5, 50,
150, 500, 1,500 and 5,000 volts
AC and DC. Measures direct
current in ranges of 0-150 ua,
15 ma, 150 ma, 500 ma and 15 a.
Resistance multipliers are X 1,
X 100 and X 10,000. Covers
—10 db to +65 db. Housed in
an attractive bakelite case with
plastic carrying handle. Bat-
teries and test leads included.
Shpg. Wt. 6 Ibs.
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AUDIO VTVM KIT

This vacuum tube volt meter
emphasizes stability, broad fre-
quency response and sensitivity
for accurate measurement of
critical AC voltages. Features
a large 415" 200 ua meter with
increased damping in the meter
circuit for stability in low fre-
quency tests. Measures AC from
a low value of 1 millivoll to a
maximum of 300 volts AC
(RMS). Voltage ranges are:
0-.01, .03, .1,.3, 1, 3, 10, 30, 100
and 300 volts. Db ranges cover
—52 to +52 db. 197 precision
multiplier resistors used for
maximum accuracy. Frequency
response is essentially flat from
10 CPS to 200 kc. Shpg. Wt
6 Ibs.

MODEL CT-1 $°795

IN-CIRCUIT
CAPACI-TESTER KIT
This handy kit checks capaci-
tors for “‘open’ or “‘short” right
in the circuit. Detects open ca-
pacitors from about 50 mmf,
not shunted by an excessive low
resistance value. Checks shorted
capacitors up to 20 mfd (not

MODEL BE-5 $3995

LOW RIPPLE BATTERY
ELIMINATOR KIT
Completely up to date the BE-5
will power all the newest tran-
sistor circuits requiring 0 to 12
volts DC, and the new hybrid
automobile radios using both
transistors and vacuum tubes.
An extra low-ripple filter circuit
is employed holding AC ripple
down to less than .39. Doubles
as a battery charger or marine
converter. Shpg. Wt. 21 lbs.

MARCH, 1959

$1995

VISUAL-AURAL

SIGNAL TRACER KIT
New in every respect the T-4
features a built-in speaker and
electron beam ‘‘eye” tube for
signal indication, and a unique
noise locator circuit. ldeal for
use in AM, FM and T¥ circuit
investigation. Transformer op-
erated for safety and high effi-
ciency. Complete with test leads
and informative construction
manual. Shpg. Wt. 5 Ibs.
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MODEL C-3 $1950

CONDENSER

CHECKER KIT

Check unknown condenser and
resistor values quickly and ac-
curately as well as their oper-
ating characteristics with this
fine instrument. All values are
read directly on a calibrated
scale. An electron beam ‘‘eye’”
tube indicates balance and leak-
age. A valuable addition to any
service shop or lab. Shpg. Wt.
7 lbs.

WwWWwWWwW.americanradiohistorv.com

shunted by less than 10 ohms).
Checks all bypass, blocking and
coupling capacitors of the paper,
mica or ceramic types. (Does
not detect leakage nor check
electrolytic condensers.) Elec~
tron beam ‘“‘eye’ tube is used
for quick indication. A S-posi-
tion function switch is featured
which controls the power to the
instrument and selects the test
being made. Easy to build and
easy to use. Test leads included
Shpg. Wt. 5 lbs.
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HEATHKIT ¢ Built-in cooling fan

MODEL TX-1

* Rotating Slide Rule Dial

¢ Compact, Stable, VFO

$50.00 required on C.0.D. orders. Shi i
unless otherwise specified. g MR

HEATHKIT

HEATH COMPANY

Benton Harbor 20, Michigan

”@/bsidiary of Daystrom, Inc.

E . ;/“

I o MODEL

e p DX-100-B
- $189-5°
i

$50.00 deposit required on
C€.0.D. orders. Shipped mo-
tor freight unless otherwise
specified.

DX-100-B PHONE & CW TRANSMITTER KIT

The same fine performance of the time proven DX-100 is retained in the
DX-100-B with improvements in the crystal and loading circuits. The one-
piece formed cabinet has convenient access hatch for changing crystals, etc.
and the chassis is punched to accept sideband adapter modifications. Features
a built-in VFO, modulator and power supply, complete shielding to minimize
TV!, and a pi network putput coupling to match impedances from 50 to 72
ohms. RF output is in excess of 100 watts on phone and 120 watts on CW.
Covers 160 through 10 meters. Single-knob bandswitching and illur. ‘nated
VFO dial and meter face. RF output stage uses a pair of 6146 tubes in parallel,
modulated by a pair of 1625's. Designed for easy assembly. Measures 1154”

H. x 1914” W. x 16” D. Shpg. Wt. 107 Ibs.

72

* Provision for SSB Adapter

susts 3ibe #asp coartst

HEATHKIT
MODEL SB-10

MODEL DXx-40 $6 495

DX-40 PHONE & CW
TRANSMITTER KIT

Operates on 80, 40, 20, 15, |1
and 10 meters, using a single
6146 tube in the final for 75 watt
plate power input CW, or 60
watts phone. Single-knob band-
switching, pi network output,
complete shielding, provision
for three crystals and VFO.
D’Arsonval movement panel
meter. Shpg., Wt. 25 |bs.

R N I P R R R I NI R P P

““APACHE'™ HAM TRANSMITTER KIT

This beautifully styled transmitter has just abouteverything you
could ask for in transmitting facilities. The **Apache™ is 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 provides for single-sideband
transmission through the use of a plug-in external adapter. A
completely redesigned, compact and stable VFO provides low
drift frequency controi necessary for SSB transmission. A slide
rule type illuminated rotating VFO dial with full gear drive
vernier tuning provides ample bandspread and precise fre-
quency settings. The bandswitch allows quick selection of the
amateur bands on 80, 40, 20, 15 and 10 meters (11 m with
crystal control). This unit also has adjustable low-level speech
clipping and a low distortion modulator stage employing two
of the new 6CA7 /EL34 tubes in push-pull class AB operation.
Time sequence keying is provided for “chirpless’ break-in CW
operation. The final amplifier is completely shiclded for greater
TVI protection and transmitter stability. A formed one-piece
cabinet with convenient access hatch provides accessibility to
tubes and crystal socket. Die-cast aluminum knobs and front
panel escutcheons add to the attractive styling of the trans-
mitter. Pi network output coupling matches antenna impe-
dances between 50 and 72 ohms. A “spotting” push button is
provided to allow tuning of the transmitter before switching
on the final amplifier. This feature also enables the operator
to “zero-beat” an incoming frequency without placing the
transmitter on the air. Equip your ham shack now for top
transmitting enjoyment with this outstanding unit. Shpg.
Wt. 110 lbs.

SINGLE SIDEBAND ADAPTERKIT

Designed as a compatible plug-in
adapter for the model TX-1 it can also
be used with transmitters similar to the
DX-100 or DX-100-B by making a few
simple circuit modifications and still re-
tain the normal AM and CW functions.
Easy to operate and tune, the adapter
employs the phasing method for gener-
ating a single sideband signal, allowing
operation entirely on fundamental fre-
quencies. The critical audio phase shift
network is supplied, completely pre-
assembled and wired in a sealed plug-in
unit. Features include single-knob band-
switching for operation on 80, 40, 20,
15 and 10 meters, an easy-to-read pane!
meter, built-in electronic voice control
with anti-trip circuit. Enjoy the advan-
tages of SSB operation by adding this
fine kit to your ham shack now. Shpg.
Wt. 14 lbs.

MODEL DX-20 $3 595

DX-20CW TRANSMITTER
KIT

This fine unit covers 80, 40, 20,
15, 11 and 10 meters with single-
knob bandswitching. Features
a 6DQ6A tube in the final for
50 watt plate power input, pi
network output, complete
shielding to minimize TVI. Easy
to build with complete instruc-
tions supplied. Shpg. Wt. 19 ibs.

RADIO-ELECTRONICS
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“MOHAWK' HAM RECEIVER KIT

Designed for ham band operation and for maximum stability
and accuracy, the Heathkit “Mohawk” receiver will let you
enjoy ham activities to the utmost. This 15-tube receiver fea-
tures double conversion with 1F’s at 1682 k¢ and 50 k¢ and
covers all the amateur frequencies from 160 through 10 meters
on seven bands. An extra band is calibrated to cover 6 and 2
meters using a converter. The **“Mohawk’ is specially designed
for single-sideband reception with crystal controlled oscillators
for upper and lower sideband selection. A completely pre-
assembled, wired and aligned front end coil /bandswitch as-
sembly assures case of construction and top performance.
Many more important features are provided in this outstand-
ing receiver for dependable and effective amateur communi-
cations. Ruggedly constructed with well rated components
throughout. Shpg. Wt. 66 1bs. Matching accessory spcaker Kit;

optional extra. Model AK-5. $9.95. Shpg. Wt. 8 lbs.

* Prewired and Aligned
Coil/Bandswitch Assembly
- Crystal Controlled
Oscillators for
Drift-Free Reception

HEATHKIT
MODEL RX-1

$27495

“SENECA' VHF TRANSMITTER KIT

Brand new in every respect, the model
VHF-! “Seneca’ is the latest addition
to our line of ham transmitters. This
self-contained 6 and 2 meter transmitter
features built-in VFO, modulator, and
dual power supply. A pair of 6146 tubes
are employed in the push-pull final am-
plifier stage and features up to {20 watts
input on phone and 140 watts input on
CW in the 6 meter band. Slightly less in
the 2 meter band to prolong amplifier
tube life. Panel controls allow VFO or
crystal contro!, phone or CW operation
on both amateur bands. Four switch-
selected crystal positions. Complete RF
shielding to minimize TVI. Spotting
push-button provided. The VFO slide
rule type dial features edge-lighting and
vernier tuning. An ideal transmitter for
the ham who wants to extend operation
into the VHF region. Shpg. Wt. 56 ibs.

MODEL AM-2 $1595
REFLECTED POWER MODEL B-1
METER KIT

Check the match of your an=
tenna transmission system by
measuring the forward and re-
flected power or standing wave
ratio from 1:1 to 6:1. Handles
a peak power of well over | kilo-
watt and may be left in antenna
feed line. No external power re-
quired. 160 through 6 meters.
For 50 or 75 ohm lines. Shpg.
Wt. 3 lbs.

MARCH, 1959
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$895

BALUN COIL KIT
Unbalanced coax lines can be
matchod to balance lines of
either 75 or 300 ohms by using
this balun coil kit. Use without
adjustment from 80 through 10
meters at power up to 200 watts.
May be located any distance
from transmitter or antenna.
Protective cover included. Shpg.
Wi, 4 1bs.
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HEATHKIT

MODEL AR-3

(LESS CABINET)

HEATHKIT
MODEL VHF-1

ELECTRONIC VOICE
CONTROL KIT

This unique device lets you
switch from receiver to trans-
mitter merely by talking into
your microphone. Provision is
made for receiver and speaker
connections and also for a 117
volt antenna relay. Adjustable
to all conditions by sensitivity
and variable time délay controls
provided. Shpg. Wt. 5 lbs.

www.americanradiohistorv.com

ALL-BAND RECEIVER KIT

A fine receiver for the beginning
ham or short wave listenrer. Fre-
quency coverage is from 550 ke to
30 mc in four bands. Features in-
clude bandswitch, bandspread tun-
ing, phone-standby-CW switch, an-
tenna trimmer, noise limiter, RF
and AF gain controls and head-
phone jack. Easy to build. Shpg.
Wt. 32 1bs.
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Q' MULTIPLIER KIT

Use with any receiver with IF fre-
quency between 450 and 460 kc to
add additional selectivity for sepa-
rating two signals or to reject one
signal and eliminate heterodyne. A
great help on crowded phone and
CW bands. Not for use with AC-DC
type reccivers. Simple to connect
with cable and plugs supplied. Shpg.
Wt. 3 Ibs.

""AUTOMATIC'" CONELRAD
ALARM KIT

This easy-to-build device gives in-
stant warning and cuts AC power to
your transmitter when a monitored
station goes ‘‘off-the-air”. Use with
any radio receiver having an AVC
circuit. A sensitivity control adjusts
to various AVC levels. Incorporates
a heavy duty six-ampere relay and
manual *‘reset” button to reactivate
the transmitter. Complete instruc-
tions provided for connection to
feceiver. Shpg. Wt. 4 lbs,

D I I R e
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MODEL VF-1 $1950
VARIABLE FREQUENCY
OSCILLATOR KIT

Far below the cost of crystals to ob-
tain the same frequency coverage
this VFO covers 160, 80, 40, 20, 15,
11 and 10 meters with three basic
oscillator frequencies. Better than
10 volts RF output on fundamen-
tals. Requires only 250 volts DC at
15 to 20 ma, and 6.3 VAC at 0.45 a.

INluminated dial reads direct. Shpg.
Wt. 7 1bs.
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STEREO EQUIPMENT CABINET KIT

This superbly styled cabinet ensemble is designed to
hold your complete home sterco hi-fi system, con-
sisting of a ‘‘stereo equipment center” flanked by
two individual “‘stereo wing speaker enclosures™.
The unit has room for all the components required
for stereo sound. Although designed to hold Heath-
kit stereo components, it is not frozen to this ar-
rangement. The kit is supplied with mounting panels
precut to accommodate Heathkits, but interchange-
able blank panels are also furnished so you can
mount any equipment you may already have. The
precut panels accommodate the Heathkit AM-FM
tuner (PT-1), stereo preamplifier (SP-1 & 2), and
record changer (RP-3). Record changer chassis pulls
out easily for convenient loading and unloading.
Adequate space is provided for record storage and a
pair of matching Heathkit power amplifiers (from 12
to 70 watts). The stereo wing speaker enclosures are
open backed, cloth grilled cabinets designed to hold
the Heathkit SS-2 or similar speaker systems. The
cabinets are available in beautifully grained 34" solid
core Phillipine mahogany or select birch plywood
suitable for the finish of your choice. The matched
grain sliding tape deck access door on top pops-up
flush when closed. Entire top features a shaped edge.
Hardware and trim of brushed-brass and gold finish.
Rich toned grille cloth is flecked in gold and black.
No woodworking experience required. All parts pre-
cut and predrilled for easy assembly. Maximum
overall dimensions (all 3 pieces): 8234” W.x 3614” H.
x 20" D. Center Cabinet: 4714" W. x 3614" H.
x 20" D.

Beautifully Styled With Plenty of
Room For The Most Complete

Stereo System

-
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MODEL SE-1 (center unit) $1 4995 Shpg. Wt. 162 Ibs,

MODEL SC-1 {speaker enclosure) $3995 each shpg, wt. 42 Ibs.
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HEATHKIT

Hi-Fu Syt

HEATH COMPANY -
U@bsidiary of Daystrom, Inc.

HEATHKIT
MODEL RP-3

$6495

Benton Harbor 20,
Michigan

HEATHKIT
MODEL CE-1

HIGH FIDELITY
RECORD CHANGER KIT

Every outstanding feature you couldask for in a

CLETYS'DE ENEROSURE I record changer is provided in the Heathkit RP-3, the

74

Combine all of your hi-fi equipment into one com-
pact control center and, at the same time add a beau-
tiful piece of furniture to your home. The CE-1 is
designed to house AM and FM tuners (BC-1A and
FM-3A) and the WA-P2 preamplifier along with the
majority of record changers which will fit in the space
provided. Changer compartment measures 1734” L.
x 16" W. x9%" D. Adequate space is provided in the
rear of the unit to house any of the Heathkit ampli-
fiers designed to operate with the WA-P2. Good
ventilation is achieved through properly placed slots
in the bottom and back of the enclosure. Overall
dimensions are 18" W. x 24"Hx3514” D. All parts are
precut and predrilled for easy assembly. The Con-
temporary cabinet is available in either mahogany or
birch, and the Traditional cabinet is available in ma-
hogany suitable for the finish of your choice. Beauti-
ful hardware supplied. Shpg. Wt. 46 lbs.
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most advanced changer on the market today. The
unique turntable pause during the change cycle saves
wear and tcar on your records by eliminating the
grinding action caused by records dropping on a
moving turntable or disk. Record groove and stylus
wear are practically eliminated through proper weight
distribution and low pivot point friction of the tone
arm. Clean mechanical simplicity and precision parts
give you turntable performance with the automatic
convenience of a record changer. Flutter and wow, a
major problem with automatic changers, is held to
less than 0.18% RMS. An automatic spced selector
position allows intermixing 33%; and 45 RPM rec-
ords regardless of their sequence. Four speeds pro-
vided: 16, 333,45 and 78 RPM. Changer is supplied
complete with GE VR II cartridge with diamond LP
and sapphire 78 stylus, changer base, stylus pressure
gauge and 45 RPM spindle. Shpg. Wt. 19 Ibs.

RADIO-ELECTRONICS
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““BASIC RANGE'' HI-FI SPEAKER
SYSTEM KIT

The popularity of this modestly priced specaker sys-

Assemble it in

Just One Evening

tem attests to its high fidelity performance. The SS-2
provides an idecal basic speaker for your home hi-fi
system. Flexibility of design allows it to be used as a
table top modcl or as an attractive consolette with
optional legs. May also be used as a supplementary
speaker in more advanced systems or as replacement
speaker for TV sets, ctc. The specially designed
twecter horn rotates 90 degrees allowing you to use
the speaker in an upright position if desired, as in the
Heathkit sterco wing spcaker enclosures. Total fre-
quency range is from 50 to 12,000 cycles-per-second.
An 8" mid-range woofer covers from 50 to 1,600 CPS
while a compression-type tweeter with flared horn
covers 1,600 to 12,000 CPS. Both speakers are by
Jensen. A variable balance control allows level ad-
justment of the high frequency speaker. Power rating
is 25 watts. Constructed of 14" vencer-surfaced ply-
wood suitable for light or dark finish. All wood parts
are precut and predrilled for simple, quick assembly.
An added feature of the SS-2 is that, although an
outstanding performer in its own right, it may be
combined with the SS-1B “‘range extending” speaker
system later to extend the frequency range at the
high and low ends of the audio range. Build in just
one evening for many ycars of listening enjoyment.
Shpg. Wt. 26 1bs.

ATTRACTIVE BRASS TIP ACCESSORY LEGS
convert SS-2 into handsome consolette. 14" legs
screw into brackets provided. All hardware included.
Shpg. Wt. 3 1bs. No. 91-26. $4.95.

DIAMOND STYLUS HI-FI
PICKUP CARTRIDGE

MODEL MF-1 $2695

Replace your present pickup with the MF-I
and enjoy the fullest fidelity your library of
LP’s has to offer. Designed to Heath specifica-
tions to offer you one of the finest cartridges
available today. Nominally fiat response from
20 to 20,000 CPS. Shpg. Wt. |1 ib.

““RANGE EXTENDING"'
HI-FI SPEAKER
SYSTEM KIT

Designed exclusively for use

~ with the SS-2, the S5-1B em-

" ploys a 15" woofer and a super
tweeter horn to extend the
range of the SS-2 to an overall
response of =5 db from 35 to
16,000 CPS. When used to-
gether the two units form an
integrated four-speaker sys-
tem and are designed to com-
bine into a single piece of at-
tractive furniture. Impedance
of the SS-1B is 16 ohms and
power rating 35 watts. A con-
trol is provided to limit the
output of the super tweeter.
Constructed of beautiful 34"
veneer-surfaced plywood suit-
able for light or dark finish of
your choice. All parts are pre-
cut and predrilled for simple
assembly. No woodworking
experience required. All hard-
ware included. Shpg. Wt. 80
Ibs.

"HEATHKIT
MODEL SS-1B
$9995

Extended
Frequency Range
for Your SS-2

MARCH, 1959
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HEATHKIT
MODEL SS-2
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CHEATHKIT
MODEL HH-1

“LEGATO" HI-FI SPEAKER
SYSTEM KIT

It is difficult to describe in words the performance of
this magnificent speaker system. You may never find
absolute perfection in reproduced sound, but the
Legato comes as close to achieving it as anything yet
devised. Perfect balance, precise phasing, and ade-
quate driver design combine to produce the superb
quality of reproduction inherent in this instrument.
The crisp, clear high frequencies and rich full bass
engulf you in a sea of life-like tone. Two 15" Altec
Lansing low frequency drivers cover frequencies
from 25 to 50G CPS while a specially designed ex-
ponential horn with high frequency driver covers 500
to 20,000 CPS. The unique crossover network is
built-in making electronic crossovers unnecessary.
The legato emphasizes simplicity of line and form to
blend with modern or traditional furnishings. Con-
structed of 34" veneer-surfaced plywood in either
African mahogany or white birch suitable for light
or dark finishes of your choice. All parts are precut
and predrilled for easy assembly. Shpg. Wt. 195 lbs.

WWwWW.americanradiohistorv.com

OPTIONAL LEGS
NO. 91-26 $4.95
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High Fidelity

HEATH
COMPANY

Benton Harbor 20,
Milchigan

MODEL FM-3A
$2695
HIGH FIDELITY FM TUNER KIT

The Heathkit FM-3A Tuner will provide you with
years of inexpensive hi-fi enjoyment. Features broad-
banded circuits for full fidelity and better than 10 uv
sensitivity for 20 db of quieting. Covers the complete
FM band from 88 to 108 mc. Stabilized, temperature-
compensated oscillator assures neglible drift after
initial warmup. Employs a high gain cascode IF am-
plifier and has AGC. Power supply is built-in. TF and
ratio transformers are prealigned as is the front end
tuning unit. Two outputs provided, one fixed, one
variable, with extra stage of amplification. Shpg.
Wt. 8 lbs.

»r

in a Single Set

AM

and FM reception

HEATHKIT

MODEL PT-

LI Y

) i

Professional Stereo-Monaural AM-FM Tuner Kit

Enjoy stereophonic broadcasts as well as outstanding individual AM and FM radio
reception with this deluxe 16-tube AM-FM-stereophonic tuner combination. Features
include three etched circuit boards for high stability and case of construction, prewired
and prealigned FM front end, built-in AM rod antenna, tuning meter, FM-AFC
(automatic frequency control) with on-off switch, and flywheel tuning. A multiplex jack
is also provided. AM and FM circuits are tuned individually making it ideal for sterco
applications since both AM and FM can be used at the same time. A switch selected
tuning meter functions on cither AM or FM. Cathode follower outputs with individual
level controls arc provided for both AM and FM. Other features include variable AM
bandwidth, 10 ke whistle filter, tuned-cascode FM front end, FM AGC and amplified
AVC for AM. Anywhere from | to 4 limiters or IF’s assure smooth, non-flutter recep-
tion on weak or strong stations alike. The silicon diode power supply is conservatively
rated and is fuse-protected assuring long service life. Flywhec! tuning combined with
new edge-lighted slide-rule dial provide ctlortless tuning. Use of threc printed circuit
boards greatly simplifies construction. Vinyl-clad steel cover is black with inlaid gold
design. Shpg. Wt. 20 ibs.

=
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MODEL BC-1A

$2695

HIGH FIDELITY AM TUNER KIT

The BC-1A incorporates many features not usually ex-
pected in an AM circuit particularly in this low price
range. It features a special detector using crystal diodes
und broad band-width IF circuits for low signal dis-
tortion. Audio response is =1 db from 20 CPS to 9 k¢
with 5 db of pre-emphasis at 10 k¢ to compensate for
station rolloff. Covers the complete broadcast band
from 550 to 1600 kc. Prealigned RF and IF coils
eliminate the nced for special alignment equipment.
Incorporates AVC, two outputs. two antenna inputs
and built-in power supply. Shpg. Wt. 9 1bs.

MODEL w-6 $10995

““HEAVY DUTY' 70 WATT
HI Fl AMPLIFIER KIT
Designed for “rugged duty’” called
for by advanced hi-fi systems and
P.A. networks. Silicon diode rec-
tifiers assure long life and heavy
duty transformer provides excel-
lent powersupply regulation. Vari-
able damping control provides
optimum performance with any
speakersystem. Quick change plug
selects 4, 8 and 16 ohm or 70 volt
output and the correct feedback
resistance. Shpg. Wi, 52 Ibs.
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MODEL W-5 $5975

25 WATT HI FI
AMPLIFIER KIT

Enjoy the distortion-free high fi-
delity sound from one of the most
outstanding hi-fi amplifiers avail-
able today. Features include a
specially designed Peerless output
transformer and KT66 tubes. Fre-
quency response is =1 db from 5
to 160,000 CPS at | watt and
within 2 db 20 to 20,000 CPS at
full 25 watts output. Hum and
noise are 99 db below 25 watts,
Shpg. Wit. 31 Ibs.
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MODEL W-4AM $3 975

SINGLE CHASSIS 20 WATT
HI FI AMPLIFIER KIT

A true Williamson-type high fidel-
ity circuit, the W-4AM featurcs
5881 push-pull output tubes and
a special Chicago-Standard out-
put transformer 1o guarantee you
full fidefity at minimum cost. Har-
monic distortion is 1.5% and IM
distortion is below 2.7% at full 20
watt output. Hum and noise are
95 db below full output. Taps for
4, 8 or 16 ohm speakers. Shpg.
Wit 28 lbs.

wwwW americanradiohistorv com

LR A R R R R

3
MODEL W-3AM $4975

DUAL CHASSIS 20 WATT
HI FI AMPLIFIER KIT
Another famous Williamson-type
high fidelity circuit, the W-3AM
features the famous Acrosound
TO-300 “ultralinear’ output trans-
former and 5881 tubes. The power
supply and main amplifier are on
separate chassis for installation
flexibility. Harmonic distortion is
less than 19% and [M distortion is
less than 1.2% at 20 watts. Shpg.
Wt. 29 |bs.

RADIO-ELECTRONICS
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HEATHKIT
MODEL SP-2

(STEREO)

Monaural-Stereo Preamplifier Kit
(2-Channel Mixer)

This unique kit allows you to purchase it in the monaurak
model if desired and then add the second or stereo
channel later. The SP-2 features 12 separate inputs, six
on each channel, with input level controls. Six dual con-
centric 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. A separate on-off switch is provided.
The function switch provides settings for stereo, 2-
channel mix, channel A or B for monaural use. Inputs
consist of tape, mike, mag phono and three high-level
inputs. NARTB equalization and RIAA, LP, 78 record
compensation are provided. A remote balance control
is included. Printed circuit boards for easy assembly.

Built-in power supply. Shpg. Wt. 15 1bs.

MODEL W-TM

$65495

0000000000079 00008000000800000

&

“EXTRA PERFORMANCE' 55 WATT
HI FI AMPLIFIER KIT

Enjoy this high fidelity power amplifier at less
than a dollar per watt. Full audio outpus and
maximum damping is conservatively rated at
55 watts from 20 CPS to 20 kc with less than
29 total harmonic distortion throughout the
entire range. Features famous ‘‘bas-bal*’ cir-
cuit, EL-34 output tubes and special 70 volt out-
put. Shpg. Wt. 28 lbs.

MODEL A-sc $3550

GENERAL-PURPOSE
20 WATT AMPLIFIER KIT

Designed for home installation as
well as for PA requirements, the
A9-C combines a preamplifier,
main amplifier and power supply
all on one chassis. Four switch-
selected inputs are provided as
well as separate bass and treble
tone controls offering 15 db boost
and cut. Detachable front plate
allows for custom installation.
Shpg. Wt 23 lbs,
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At} MODEL UA-1

$2195

“UNIVERSAL' 12 WATT HI FI

AMPLIFIER KIT

The versatility and economy of this fine kit

Shpg. Wt. 13 Ibs.

MODEL sw-1 $2 495

SPEEDWINDER KIT

A real timesaver, the SW-1 leaves
your tape recorder free for opera-
tion while rewinding tape at the
rate of 1200 feet in 40 seconds.
Prevents unnecessary wear to the
tape and recorder. Handles up to
104" tape reels. Handles 800
reels of 8 and 16 millimeter
film as well. Automatic shutoff
prevents whipping at end of re-
wind. Shpg. Wt. 12 ibs.

PR R I N N N I I A A S I I S ST T ST

make it a truly “‘universal” hi-fi amplifier. An
ideal basic amplifier for any hi-fi system or a
perfect addition to gear your present hi-fi sys-
tem to stereo sound. Uses 6BQS/EL84 push-
pull output tubes for less than 29, harmonic
distortion throughout the entire audio range.

- .

MODEL SP-1 (MONAURAL)
$3 795 snpo. wi. 13 1bs.

MODEL C-SP-1 (CONVERTS SP-1 TO SP-2)

$2195 5000w s s,

@0 00000000000 0000000000000 00000000000000000080000 0000088

““MASTER CONTROL"
PREAMPLIFIER KIT

Control your hi-fi system with
this compact unit. Features §
switch-selected inputs to accom-
modate a record changer, tape
recorder, AM tuner, FM tuner,
TV receiver, microphone, eic.,
each with level control. Provision
also for a tape recorder output,
Equalization for records through
separate turnover and rolloff
switches for LP, RTAA, AES and
early 78's. Shpg. Wt. 7 lbs.

© 0000000000 0000000000000canasbs

MODEL
XO-1

s18es

ELECTRONIC
CROSSOVER KIT

This unique instrument scparates
high and low frequencics and feeds
them through 2 amplifiers into
separate speakers. Located ahead
of the main amplifier, it virtually
ecliminates IM distortion and
matching problems. Note: Not
for use with Hecathkit Legato
speaker system. Shpg. Wt. 6 ibs.

0000000000000 000000000a0000b000

-
NO. 401-6
$750

12" UTILITY SPEAKER KIT

Replace inferior speakers in radio
or TV sets to obtain better tone
quality or set up an auxiliary
speaker for testing purposes with
this convenient, high quality
speaker. The speaker will handle
up to 12 watts with a frequency
response of +5 db from 50 to
9,000 CPS. Speaker impedance is
8 ohms and has a 6.8 oz. magnet.
An outstanding dollar value.
Shpg. Wt. 7 lbs.

P90V PP L0 P00 I 0I00OECLIQIOPORIROERPPIOIQORROETLETVL YR

W
MODEL TK-1 $O95

COMPLETE TOOL SET

These basic tools are all you need
to build any Heathkit. The pliers,
diagonal side cutters, 2 screw-
drivers, and soldering iron are all
of top quality case hardened steel
for hard duty and long life. Pliers
and side cutters are equipped with
insulated rubber handles for
safety. A good example of just
how easy Heathkit building really
is. Shpg. Wt. 3 lbs.
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HIGH FIDELITY TAPE T
RECORDER KIT TR-1A

The model TR-TA tape deck and preamplifier
combination provides all the facilities you need
for top quality monaural recording /playback
with fast forward and rewind functions. 714 and
33/ IPS tape speeds are selected by changing belt Includes tape deck assembly,
drive. Flutter and wow are held to less than 0.35%,. preamplifier and roll of tape.
Frequency response at 715 IPS =2,0 db 50-10,000
CPS, at 334 IPS =2.0 db 50-6,500 CPS. Both
units may be mounted together or separately
affording high flexibility in every application.
Features include NARTB playback equalization
—separate recording and playback gain controls
—cathode follower output and provision for mike
or line input. Signal-to-noise ratio is better than
45 db below normal recording level with less than
19, total harmonic distortion. A filament balance

HEATHKIT I3

control allows adjustment for minimum hum TEA w o -
level. Complete instructions provided for easy M | o ' “ @
assembly. Overall dimensions of tape deck and $39695 = ‘
preamp is 154" W. x 1314” H. x 8” D. Shpg. Wt. Tape preamplifier sold separately
2t if desired. Shpg. Wt. 10 Ibs.

Many more Heathkits to choose from

hi=fiz Amplifiers—Preamplifiers—Speaker Systems—AM/FM Tuners—Equip-
ment Cabinets—Record Player—Tape Recorder—Electronic Crossover—

Stereo Equipment.

test: Oscilloscopes—Voltmeters—RF Signal Generators—AF Generators—
Analyzers—Battery Eliminators—Tube Checkers—Condenser Checkers—
Computer —Color Bar & Dot Generator—Sweep Generator—Impedance
Bridge—Power Supplies—Probe Kits—R/C Decade & Substitution Kits.

ham radio: Transmitters—Receivers— Antenna Accessories— Voice Con-
trol—Conelrad Alarm—Variable Frequency Oscillator—SSB Adapter—
“Q" Multiplier.

marine: Direction Finders — Marine Converter — Rudder Position
Indicator —Fuel Vapor Detector—Charge Indicator—Power Meter.

general: Tool Set—64-Transistor Porfable Radio—Radiation Counter—
Electronic Timer—Crystal Receiver—Superheterodyne Receiver.

geud ﬁ)’b Cﬂm[l)g describing over 100 easy-to-build

electronic instruments in kit form. Complete specifications and detailed informa-

tion on Hi-Fi—Test—Ham and Marine kits.

Save with Heathkits...the quality name Iin kit
form electronics.

RADIO-ELECTRONICS
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“*BOOKSHELF' 12 WATT
AMPLIFIER KIT

Here are a few of the reasons why this attractive
amplifier is such a tremendous dollar value. You
get rich, full range, high fidelity sound reproduction
with low distortion and noise . . . plus “modern
styling”’. The many features include full range fre-
quency response 20 to 20,000 CPS =1 db with less
than 29, distortion over this range at full 12 watt
output—its own built-in preamplifier with provision
for three separate inputs: mag phono, crystal phono,
and tuner—RIAA equalization—separate bass and

treble tone controls—special hum control—and it’s

easy-to-build. Complete instructions and pictorial
diagrams show where ever part goes. Cabinet shell
has smooth leather texture in black with inlaid gold
design. Cabinet measures 1215” W. x 8%” D. x 434"
H. Output transformer has taps at 4, 8 and 16 ohms
to match the speaker of your choice. An ideal unit
to convert your present hi-fi system to stereo sound.
Shpg. Wt. 15 lbs.

An Amplifier, Preamplifier

HEATHKIT
EA-2

3

all in one!

the World's Largest Manutfacturer

of Electronic Instruments in Kit Form

Save ¥ or more over equivalent
ready-made products by buying
directand assembling them your-
self. Heathkit Style, Performance
and Quality are unsurpassed!

HEATH COMPANY BENTON HARBOR 20, MICH.

a subsidiary of Daystrom, Inc.

fNO}:E: all pkl"ljce's ;md;peci- Name - - SHIP VIA
rcarions subjec © ciange
without nofice. {J Parcel Post
Address. ——
Enclosed find ( )} check O Exgress
[} money order. Please e (7] Freight
hip C.OD. { ) \y & zone__ = — State
' (PLEASE PRINT) [ Best way
On Express orders do not — —
QUANTITY ITEM MODEL NO. PRICE

include transportation
charges —they will be col-
lected by theexpressagency
af time of delivery.

On Parcel Post Orders in-
clude postage for weight
shown. All prices are NET
F.O.B. Benton Harbor,
Michigan, and apply to
Continental U.S. and Pos-
sessions only. 209, Deposit
required on all C.O.D.
orders.

HEATHKITS are also available at your Dealer

D SEND FREE HEATHKIT CATALOG

POSTAGE

see listing
on next page

TOTAL
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STEREO

HIS glossary is intended to be a
compilation of stereo terms. As
such, it does not list terms that
are not peculiar to stereo, but are
used generally in audio or electronics.
For example, main carrier is listed, but
not carrier. Where terms like channel
have a special stereo meaning as well
as a general one, the stereo definition
is given. For a complete audio glossary,
see ‘“High-Fidelity Dictionary,” by

Bukstein, Rabpio-ELECTRONICS, Febru-
ary to July, 1955.
15/45. System of disc recording in which the

signals originating at the two microphones of a
stereo setup are impressed on the sides of a
groove that is so cut that the two sides are at
an angle of 90° from each other. and both are
15° from the surface of the record.

A, B. Terms used to vefer to one or the other
of the two stereo channels, to the microphones,
speakers or other equipment associated with
those channels or signals. The A channel is
usually the left; the B channel the vight one.

A 4+ B. A — B, The sum and difference sig-
nals of the two channels. The A + B signal com-
bines the signals of both channels (microphones)
in phase: the A — B signal combines them out
of phase. By combining in suitable circuitry, it
is possible to add A 4+ B and A — B, obtaining
2A, the signal from one microphone, and to
subtract A — B from A + B, obtaining 2B, the
signal from the other imicrophone or channel.
(See sum.)

adapter. stereo. A device which, used with two
sets of monophonic equipment, makes them act
together as a single stereo system. (Also called
stereo control unit.) May include a ganged or
concentric volume control, balance control. and
switching equipment to permit channel reversal,
single-speaker phase rveversal and operation as
a monophonic as well as a stereophonic svstem.

amplifier. two-way. An amplifier in which both
right and left channels are amplitied simultan-
eously with the same tubes. This is accomplished
by using push-pull circuitry, but feeding one
signal to the input grids in parallel instead of
push-pull. Two output transformers are used in
a “matrixing” circuit to separate the parallel
and push-pull signals.

ASRA (Automatic Stereophonic Recording
Amplifier). An instrument developed by Colum-
bia Broadcasting System for stereo recording.
It features controlled compression of the vertical
component of the stereo recording signal, with
automatic means for decreasing or increasing
the amount of compression as may be required
by the recording conditions.

balance. The maintenance of equal average
volume from both speaker systems of a stereo
installation.

balance control. A control for preserving the
balanee hetween the two channels of a stereo
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lossary

By ERIC LESLIE

installation, usually a potentiometer so con-
nected as to increase the volume on one channel
while decreasing the volume of the other.

binaural. The word originally used for a two-
channel sound system. Superseded by stereo, it
is now most often used to describe a stereo
system using headphones.

carrier, main. The high-frequency alternating
current, or electromagnetic wave in space, that,
in FM multiplexing and other systems, carries
part of the stereo information directly and the
other part on a subcarrier. In some systems the
main carrier carries one stereo channel, the sub-
carvier the other. In others (Crosby), the main
carvier carries the sum of the two channels, the
subeurrier the difference. Still other wayvs of
dividing the signal hetween main and subearvier
have been proposed.

cartridge, phonograph pickup. The unit which
translates mechanical motion of its stylus in
the record groove to an eleetrical signal. In
stereo, it has two electrical outputs so arranged
that the direction of stylus motion that produces
maximum output from one is 90° from that
producing maximum output from the other.

cartridge, tape. A device which makes it pos-
sible to play tapes without threading the ma-
chine munually for each play. It is a flat con-
tainer with two tape vreels and means for
stopping the plaver when the tape is completely
unwound from one reel onto the other. (Now
more commonly called “tape magazine.”)

channel. One of the two signals which com-
pose ordinary stereo reproduction. The sound
picked up by one of two (left or right—A or 13)
microphones. amplified and made again into
sound through its own (left or right) speaker
svstem. Also, the equipment or circuitry asso-
ciated with one of the two signals, as “right-
channel amplifier.”

channel reversal. Shifting the outputs of a
stereo system so the channel formerly heard
from the left speaker now comes from the right,
and vice vei (Called reverse sterev on some
control uni

-’

compatibility. Any agreement between two
systems, so that equipment designed for one
can be used for the other. In stereo, often refers
to multiplex broadeasting that can be veceived
equally well as straight FM broadcasts on mono-
phonic equipment or as stereo programs on
equipment designed for stereo rveception. or to
the playvability of either monophonic or stereo-
phonic records with a 45/45 pickup.

compliance (of the styvlus and armature of a
bickup). The reciprocal of stiffness— the ease
with which the stylus responds to an outside
force, such as the variations in the conformation
of the record groove. Absence of mechanical op-
position, friction or inertia. (In a stereo pickup.
vertical compliance is as important as lateral:
in monophonic pickups, vertical compliance is
often made small to reduce rumble.)

concentric controls. In stereo, controls with
which the volume or tone of one channel is
rerulated by a large knob and that of the
other with a smaller knob mounted on it and
operating through a shaft concentric with

WwWWW americanradiohistorvy com

(inside of) the other. It is usually possible to
lock the two shafts so that, once adjusted, theyv
can be operated as a single unit.

controls.
balance. The control that maintains both
channels at the same volume, or favors one

at the expense of the other. (See balance con-
trol.)

concernitric. (See concentric controls.)
volume. A volume control
changes the levei of both channels together.

that

master

Cook system. An early stereo disc recording
technique in which the two channels were
recorded simultaneously with two cutters on
ditferent portions (bands) of a record as con-
centric spirals. The playback equipment con-
sisted of two pickups mounted side by side so
that each playved at the correct spot on its own
band.

Crosby system. Proposed compatible multiplex
FM stereo broadecast technigue in which the
right and left signals are combined in phase
{sum signal) and transmitted on the main car-
rier, and combined out-of-phase (difference sig-
nal) and transmitted on the subcarrier. The two
signals are so combined (matrixed) in the ve-
ceiving apparatus as to restore the vright and
left channels.

crosstalk. That portion of the signal which,
properly belonging to one channel, is heard on
the other in reproduction. Usually expressed in
decibels under the proper channel level. More
common in stereo records, it is heard occasion-
ally on stereo tapes.

difference (signal, channel). Combination of
right and left channels out of phase (so they
subtract from each other, leaving an arithmet-
ical ditference). Used in multiplexing, in two-
way amplifiers, in the Minter recording system,
etc. The sum and difference signals can be com-
bined in reproduction eguipment to result in
right and left channels. (See sum.)

dual element. The two-element transducing
unit in the pickup which produces the two stereo
channel signals.

function switch. In adapters or control units.
fhe switch which determines whether the sys-
tem plays as a monophonic oy stereophonic
unit: may parallel the speakers: cut out one
or the other, switech amplifiers from one speaker
to the other, reverse channels; etc.

groove. The furrow engraved on the record
surface by the cutter. In stereo dises, its cross-
section is that of a right-angled triangle, with
each side at a 45° angle to the surface of the
record. The stereo information is eut on both
sides of this groove.

head (magnetic recording or playback). A
magnetic tape head in two parts, for recording
both channels of a stereo program simultaneous-
ly on a single tape oy for playinz back pre-
viously recorded signals. In present recording,
stacked heads (one divectly above the other) are
used. Earlier techniques used staggered heads,
separated on the machine, so that right and left
portions recorded simultaneously were not oppo-

RADIO-ELECTRONICS
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site each other on the tape.

hole in the middle. Term applied to an
exaggerated stereo effeet in which all the sound
appears to come from two areas near the
speakers and little or none comes from a point
midway between them. Also, the central point
from which little or no sound is heard. (Hole-in-
the-middle may result from poor placement,
adjustment or phasing of reproduction equip-
ment, or from recordings in which the stereo
effect has been exaggerated, intentionally or
otherwise.)

jsolation {(channel). Degree by which one
channel may be made independent from the
other; the amount by which crosstalk between
channels is reduced. (See crosstalk.)

lateral. Refers to sidewise motion of the
cutter or pickup styvlus, or to the groove or
signal produced by such motion. Stereo record-
ings (either 45/45 or lateral-vertical system
combine lateral and vertical motion of cutter
or playback stylus; present-day monophonic
recordings are purely lateral, with no vertical
component.

lateral-vertical recording. A technique of
making stereo phonograph records in which one
signal is recorded laterally, in the manner of
monophonie records, and the other vertically,
as in hill-and-dale transcriptions or the old
Edison records. The two signals are at right
angles to each other, as in 45/45 recovd-
ings, but with the difference that one is cut at
right angles to the surface of the record, the
other parallel to it.

magazine, tape. A container holding a reel of

tape, for playing without manual machine
threading, a tape cartridge. (See -cartridge,
tape.)

master control. Usually applied to the con-
trol that varies volume on both stereo channels
simultaneously.

matrix. Circoitry designed to combine two or
more signals to produce signals differing in
number or kind or both from those that enter
it. In stereo, usually applied to a network
designed to convert the sum and difference
signals of the two channels to straight channel
signals. The matrix adds the signals (A 4 B)
and (A — B) in the one case and subtracts them
in the other, resulting in 2A and 2B.

Minter system. A proposed stereo recording
technique in which the two program channels
are combined additively and recorded with a
monophonic cutter. A 25-kc note is also re-
corded, and this note is frequency-modulated
by the two channels combined subtractively.
The sum and ditTerence signals are matrixed to
produce the right and left channels.

monaural. See monophonic. (Monaural is the
older term, still used occasionally.)

monophonic. Pertaining to a single sound
source, or reproduction simulating that from a
single sound source (such as when the output
of several microphones is mixed at the input
of an amplifier, or the output from both chan-
nels of a stereo amplifier is fed to a single
speaker).

MS system. (German Mitte-Seite, or middle-
side system). A technique of stereo pickup in
which two directional microphones are placed
close together and at right angles to each
other so oriented that one picks up sound from
directly ahead with maximum intensity, the
other one from the two sides.

multiplex stereo. A system of broadcasting
both channels of a stereoc program on a single
carrier, commonly done by modulating an ultra-
sonic subcarrier, either with the signals of one
of the stereo channels, or by a difference signal,
composed of the two channels combined out of
phase, or subtractively. Other types of signal
combination are used in some proposed systems.

phase. The position or condition with refer-
ence to each other of any two things undergoing
periodical or cyclic variations. Two similar al-
ternating currents are in phase when their
positive and negative peaks occur at the same
time; 180° out of phase when the positive peak
of one coincides with the negative peak of the
other. Two speakers are in phase when a signal
applied simultaneously to them causes their
cones or diaphragms to move forward or back-
ward together ; out of pbhase if it causes one to

move forward and the other back.
phasing. Causing two systems or circuits to

MARCH, 1959

Dealers

Convenient ‘“‘over-the-counter'’ delivery

. . . is now available through any of
the Authorized Heathkit Dealers listed
below. Although you will find the
price of Heathkits slightly higher when
buying locally, we're sure you'll agree
that this increase is justified. Your
dealer absorbs all transportation
charges, carries a complete stock of
kits for immediate delivery, provides
demonstration facilities, offers you a
reliable source for parts and fast serv-
ice . . . and stands ready to counsel
or advise you on any problem that
might arise.

This new service does not affect
yourcontinued privilege to buy directly
from Heath Company if you prefer.

NOW READY TO SERVE YOU...

CALIFORNIA
2acKiT CORPORATION
2002 University Avenue

Berkeley 4, California
DUNLAP RADIO & TV
928 Main Street
Chico, California
TELRAD ELECTRONICS
128 East Main Street
£l Cajon, Calitornia
DUNLAP RADIO & TV
2617 Tulare Street
Fresno, California
BUSHNELL SOUND CORP.
12024 Wilshire Boulevard
Los Angeles, California
KIERULFF SOUND CORP,
820 West Olympic Boulevard
Los Angeles, California
DUNLAP RADIO & TV
Sth & *'J"" Street
Marysville, California
DUNLAP RADIO & TV
419 10th Street
Modesto, California
DUNLAP RADIO & TV
234 West 17th Street
Merced, California
TELRAD ELECTRONICS
639 National
National City, California
ZACK RADIO SUPPLY
654 High Street
Palo Alto, Callfornia
DUNLAP RADIO & TV

1800 22nd Street
Sacramento, California

TELRAD ELECTRONICS
3453 University Avenue
San Diego, Calitornia
ZACK RADIO SUPPLY
1422 Market Street
San Francisco, California
DUNLAP RADIO & TV
27 North Grant Street
Stockton, California
VALLEY SOUND CORPORATION
18841 Ventura Boulevard
Tarzana, California
DUNLAP RADIO & TV
1725 Mooney Avenue
Visalia, California

DELAWARE
RADIO ELECTRIC SERVICE

Third & Tatnall Streets
Wilmington, Delaware

FLORIDA
THUROW DISTRIBUTORS, INC.
540 St. Johns Street
Cocoa, Florida
THUROW DISTRIBUTORS, INC,
1800 Northwest 23rd Street
Miami, Florida
INODIANA
GOLDEN EAR, INCORPORATED
15 East 16th Street
Indianapolis, Indiana
GOLDEN EAR, INCORPORATED
24 West Washington
Indianapolis, Indiana
GOLDEN EAR, INCORPORATED
108 Northwestern
West LaFayette, Indiana

KENTUCKY

GOLDEN EAR, INCORPORATED
610 Third Street
Louisville, Kentucky

PENNSYLVANIA
FEDERATED PURCHASER, INC,
1115 Hamiiton Street
Allentown, Penasylvania
FEDERATED PURCHASER. INC.
925 Northampton Street
RAleg ELE(S:TIRI(b: SER'VACE Easton, Pennsylvania
736 South Salisbury Blvd.
Salisbury, Maryland AUST::BFW;I??&'{E&‘, INC.
MASSACHUSETTS Philadelphia, Pennsylvania
AUDIONICS, INCORPORATED RADIO ELECTRIC SERVICE
1348 BoylIston Avenue 701 Arch Street
Boston 15, Massachusetts Philadelphia, Pennsylvania
RADIO ELECTRIC SERVICE
MICHIGAN 3412 Germantown Avenue
VOLTA ELECTRONICS Philadelphia, Pennsylvania
6716 Park Avenue RADIO ELECTRIC SERVICE
Allen Park, Michigan

5930 Market Street
HIGH FIDELITY WORKSHOP

Philadelphia, Pennsylvania
16400 west Seven Mile Road RADIO ELECTRIC SERVICE
Detroit 35, Michigan

29 York Road
Willow Grove, Pennsylvania
RADIO ELECTRIC SERVICE
1114 Roosevelt Ext.
York, Pennsylvania

LOUISIANA

STERLING RADIO PROD., INC.
1005 Cameron Street
LaFayette, Louisiana

MARYLAND

MINNESOTA

AUDIO KING COMPANY
913 West Lake Street
Minneapolis 8, Minnesota

NEW JERSEY

RADIO ELECTRIC SERVICE
452 North Albany Avenue

RHODE ISLAND
AUDIONICS, INCORPORATED
790 North Main Street
Providence, Rhode Island

HEATH COMPANY
Benton Harhor, Mich,

Atlantic City, New Jersey
RADIO ELECTRIC SERVICE
513 Cooper Street
Camden, New Jersey
FEDERATED PURCHASER, INC,
1021 U.S. Route #22
Mountainside, New Jersey
FEDERATED PURCHASER, INC.
114 Hudson Street
Newark, New Jersey

NEW YORK
CROSS ISLAND ELEC., INC,
247-40 Jericho Turnpike
Bellerose, New York
ACME ELECTRONICS, INC,
59 Willoughby Street
Brooklyn, New York
GEM ELECTRONICS, INC,
34 Hempstead Turnpike
Farmingdale, New York
BEAM ELECTRONICS, INC,
101-10 Queens Boulevard
Forest Hills, New York
GEM ELECTRONICS
236 Broadway
Hicksville, New York
ARROW ELECTRONICS, INC,
525 Jericho Turnpike
Mineola, New York
DAVIS RADIO DIST. INC.
70 East Third Street
Mt. Vernon, New York
ARROW ELECTRONICS, INC.
65 Cortlandt Street
New York, New York
HARVEY RADIO COMPANY
103 West 43rd Street
New York, New York

OREGON

ECCLES ELECTRIC CO.
237 Northeast Broadway
Portland, Oregon
CECIL FARNES COMPANY
440 Church Street, Northeast 2630 North Downer Avenue
Salem, Oregon Milwaukee, Wisconsin
Careful selection of reliable qualified dealers is a slow
process . . , so please bear with us if your area has not
been covered. Thank you.

TEXAS
STERLING RADIO PROD., INC.
1160 Laure! Street
Beaumont, Texas
STERLING RADIO PROD., INC,
2615 Texas Avenue
Bryan, Texas
HILLCREST RECORDS, INC.
6309 Hillcrest Avenue
Dallas, Texas
SOUND EQUIPMENT, INC.
2506 Crawford Street
Houston, Texas
STERLING RADIO PROD., INC.
1616 McKinney Avenue
Houston, Texas
STERLING RADIO
428 Atkinson Street
Lufkin, Texas

VIRGINIA
KEY ELECTRONICS, INC.

126 South Wayne Street
Arlington, Virginia

WASHINGTON
SEATTLE RADIO SUPPLY

2117 Second Avenue
Seattle 1, Washington

WISCONSIN
Hi-FI CORNER
401 State Street
Madison, Wisconsin
SATTERFIELD ELEC., INC.
1900 South Park
Madison, Wisconsin
HI-FI CENTER, INC.
4236 West Capitol Drive
Milwaukee, Wisconsin
NETZOW'S

L
A Subsidiary ch Daystrom, Inc.
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ELIMINATES HUM

thanks to special construction
and Mu Metal Shielding!

STEREOTWIN 200

magnetic stereo hi-ti cartridge
that tits all record changers
and standard tone arms

Now *445° formerly $59.50

audiophile net

STEREOTWIN is the perfect cartridge
for stereo and monaural. No moditfi-
cations or changes required in your
record-playving equipment, since
STEREOTWIN 200 is perfectly shielded to
eliminate hum! Instant stylus replace-
ment. Completely compatible for both
stercophonic and monophonic repro-
ductions. And now at a new low price!

SPECIFICATIONS: Magnetic cartridge .7
mil diamond stylus ¢ transient response
within 2 db from 20 to 20,000 ¢ps * no
magnetic pull ¢ instant stvlus replace-
ment ¢ fits all standard tone arms and
record changers ¢ eliminates hum problem.

The Turntable That Changes Records

MIRACORD XS-200

No other record-player has all these
features: Plays stereo and monaural
« heavyweight, professional-type
turntable « push-button controlled
Magic Wand spindle « automatic man-
ual player « automatic record changer
» intermixes 10” and 12”7 « plays all 4
speeds ¢ free tone arm « 4 pole motor

267 5° audiophile net

FAR AHEADY THE FINEST BY FAR
Available at selected dealers.

Y

Ax

For Free catalogue, please write Dept. RE
AUDIOGERSH CORP.

514 Broadway, New York 12, N.Y.
WORTH 6-0800
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operate in phase, or at some desirved difference
from the in-phase condition (as for example
180° out of phase, for matrixing, ete.).

phase splitter. As used in adapters and stereo
multiplex systems, a circuit with two outputs,
one of which puts out a signal in phase with
the input, the other out of phase with it. In
multiplex systems it is used for changing the
phase of a channel for additive or subtractive
combination with the other: in control units. to
correct for anything that may have put one of
the channels out of its proper phase.

Modification of a monophonic
resembling

pseudo-stereo.
sound source to produce an effect

stereo. The crudest method is to separate the
program frequency-wise into two ‘‘channels,”
one mostly highs and" one mostly lows, and

feeding one of these channels to the right. the
other to the left speaker. More sophisticated
methods include deluving the signal so that
sounds are heard from the “second channel” a
| fraction of a second Iater than those of the
main signal. Up to the present, no system of
pseudo-stereo has gained wide popularity.

ping-pong effect. Exaggerated stereo—repro-
duetion in which all or the bulk of the sound
appears to be coming from one or the other of the
spbeakers, with little or nothing between. (So
ealled from early demonstration tapes and disecs
which featured sounds of a table-tennis game,
with the two plavers very close to their respec-
tive microphones.) May be due to improper place-
ment or adjustment of receiving equipment—
more often to faulty recording techniques.

quasi-stereo. Called also near- or semi-stereo
(ov by manufacturers of such systems. simply
“stereo’’). Systems in which, instead of having
a full speaker syvstem for each channel, one
channel may have only middle- and high-fre-
quency speakers, or systems in which the lows
may come from a centrally pluced woofer, fed
with lows from both channels, with the vight
and left speakers handling only the middles
and highs for their respective channels.

stereo. The process of impressing
signals from two channels on a tape or dise
in such a way that the channels are heard
separiately on plavback, giving a directional,
three-dimensional, etfect. See lateral-vertical
and 45/15 recording.

recording,

separation (channel). The degree to iwhich
material intended for the right sheaker is kept
out of the left one, and vice versa. Isolation.
spacing (microphone or speaker). The dis-
tance between microphones or speakers in stereo
recording or reproduction. Microphone spacing
may vary from a few inches (as in the MS
svstem or in so-called “binaural” recording
where microphones are strapped to the sides of
a dummy head) to many feet. Speaker spacing
is limited by the listening room, but preference
seems to favor a spacing roughly half as great
and the listener.
stereo(phony). Method of recording (or trans-
mitting) and reproducing sound so as to Kive
a sense of directionality, so that the listener
can distinguish, for examnple. between perform-
ers at the left, center and right of an orchestra.
This is accomunlished by picking up the sound
with at least {wo microphones. recording or
transmitting each of these signals or channels
separately, and reproducing through two or
more speakers spaced somewhat similarly to the
microphones.

| as the distance between them

Stereosonic system. A recording technique in
which two closely spaced (directional miero-
phones are used, with their maximum directions
of reception at an angle of 45° from each other.
Thus, one picks up sound largely from the right,
the other from the left.

subcarrier. A frequency impressed on a
carrier by the same means as is used to impress

the other program material carried, but which
itself is modulated by other intelligence. By
using a subecarrier, a single transmitter may

broadeast two programs or both channels of a
stereo program.

sum (signal, channel). The signal or channel
which combines the signals from the two micro-
phones in phase (A + B). By transmitting a
sum and a ditference (A — B) signal, then com-
bining them in and out of phase, it is possible
to re-create the two original signals: (A -+ B)
+ (A — B) = 2A: (A + B) — (A—B) = 2B.
The sum-and-difference technique is used in the
Crosby compatible FM multiplex, the Minter

wwWwW americanradiohistorvy com

stereo recording system, in two-way amplifiers,
etc.

switch, channel-reversing. A switch that re-
verses the positions of the two speakers with
respect to the channels, so that, when thrown,
the channel previously heard from the right
speaker is heard from the left., and vice versa.

switeh, phasing. A switeh that reverses the
terminals of a single (right or left) speaker
system in u stereo setun so that the two sets of
speakers can be brought into phase with each
other.

tape (stereo). Magnetic recording tape with
two recording strips (tracks) for recording both
channels of a stereo program simultaneously.

tape, four-track. A tape with four recording
strips, so that it may be plaved in both dirvee-
tions for streo recordings. in the same manner
as a two-track tape for monophonic recordings,
thus permitting twice as much material to be
recorded as on a two-track tape. Tracks 1 and
3 ure used for one channel, 2 and 4 for the
other.

three-channel stereo. A svstem of stereo re-
cording or reproduction which uses three spaeced
microphones for recording and three sound re-
producers for playback. Three-channel pickup
for recording is common, the third channel being
used for editing or blending; three-channel rve-
production in the home is unknown except for
special setups.

translator (matrix). Device or cirenit for con-
verting 45/45 signals to lateral-vertieal, or
sum-and-difference to left right signals.

vertical. The signal—in 45/45° recording-
that is produced by a sound arriving simul-
taneously and 180° out of phase at the two

microphones. It causes the cutting stylus to
move vertically.
compliance. (See compliance.)
signal, component or channel.
vertical recording.)
Westrex system. The accepted 45/45 system
of disc recording, as developed by Westrex, Inc.
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Tannoy’s Vari-Twin.
Version sold in U.S.

will have four outpu?

terminals.

MARCH,

1491519

The Shure M7D
Custom Dynetic

moving-magnet ty

cartridge.

Photo of Dynaco-B&O
Stereodyne. Drawing
(belew) is exploded

view,

~ . Recoion-Goldring mod-
“—/ el RG 745 is a iurnover

Ivpe eariridge.

The C501 is
Weathers ceraic
stereo cartridge.
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Dynaco-B&O Stereodiyne, Recoton-
Goldring model 745, Shure Custom
Dynetic, Tannoy Vari-Twin and the
Weathers C501

NUMBER of new stereo car-
tridges have been announced
since the last article of this
series (“Stereo Phono Car-
tridges”, Rap1o-ELECTRONICS, Novem-
ber, 1958). Five are described here.

Dynaco-B&O Stereodyne

The Stereodyne, manufactured in
Denmark by Bang & Olufsen and dis-
tributed in this country by Dynaco, is
a variable-reluctance cartridge of un-
orthodox design.

It contains four fixed coils, com-
pletely encapsulated, surrounded by a
cylindrical shield which eliminates hum
pickup from external fields. Each coil
has an iron core which acts as a pole
piece. The four pole pieces extend from
the body of the cartridge, forming the
outline of a square. The magnet is at
the rear of the eylindrical cartridge.

The stvlus assembly, which can be
easily replaced by the user, is on a
plastic cup containing four holes which
slip over the pole pieces. An X-shaped
iron armature is mounted in the cup.
The stylus arm, a light hollow tube,
passes through the center of the X and
into a hole in the bottom of the cup.
The space surrounding the armature is
packed with a silicone damping jelly
(exploded view is at left.)

The four coils are wired in two push-
pull pairs. A stylus displacement corre-
sponding to modulation of either channel
of a stereo record changes the magnetic
flux through the corresponding pair of
coils, since the ends of one arm of the
X-shaped armature move toward one
pole and away from the other. The
other arm of the X merely rotates
slightly om its axis without changing
flux distribution in the second pair.

Because the stylus arm extends along
the axis of the cartridge cylinder, the
entive cartridge is mounted at an angle
to the record surface. A removable
plastic cone protects the stylus arm,
which is supported at the armature end.

In accordance with the growing prac-
tice of isolating the two channels in
stereo cartridges, the Dynaco—B&O
Stereodyne has four output connec-
tions. The output terminal configuration
is unlike any of the other cartridges
we have described. The two upper
terminals are for one channel, and the
lower pair, with narrower spacing, are
for the other.

Frequency response of the Sterodyne
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is rated flit within 2 db from 30 to STYLUS STYLUS NOTCH
15,000 cycles, without peaks. Output is i i
7 mv per channel at a stylus velocity

CERAMIC ELEMENTS

of 5 em/sec. Weight: 10 grams.

Stylus compliance is 5 X 10" em/
dyne. Because of the completely sym-
metrical design, compliance is the same
in all divections. The stylus is a dia-
mond with a tip radius of 0.7 mil. The
moving mass is less than 3 milligrams.
Tracking foreces of 2 to 4 grams are
recommended. The mounting is stand-
ard, and fits conventional pickup arms.

Channel separvation is in excess of
22 db. The pickup’s design prevents
any magnetic attraction to a steel turn-
table and eliminates hum pickup.

The Dynaco-B&O Stereodyne costs
$29.95; a replacement, $14.95.

' Recoton-Goldring model 745

DRIVING RING
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INSIDE VIEW

try PLUS Famous ACRO Transformers
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M takes TWO to Sterso

SATELLITE

STEREO 20.A

ADD FOR STEREO USE

The model 745 is a stereo version of
the popular Recoton-Goldring model 666
cartridge. It is a turnover variable-
reluctance pickup, with a stereo car-
tridge and a monephonic cartridge
mounted back to back. Two models are
available, with identical stereo sections.
On the veverse side of the RG 745-3SD
is a 3-mil sapphire stylus for playing
78-rpm records. The RG 745-1SD has
a l-mil sapphire on its reverse side,
| providing a standby monophonic car-
tridge.

The stereo side of the Recoton-Gold-
ring model 745 is similar in basic de-
sign to other variable-reluctance car-
tridges. The internal connections of the
coils and the design of the pole pieces
are such that stylus motion at a 45°
angle to the record surface develops a
voltage in one or the other of the coils.

The model 745 is equipped with Mu-

metal shields to reduce hum pickup
from external fields. Its mounting
bracket allows the cartridge to be

rotated by a lever extending from the
front of the arm. It may be mounted
in any arm having standard %-inch
mounting centers. Weight, inecluding
mounting bracket, is less than 1 ounce
(28 grams). The two channel outputs
are brought out to four in-line ter-
ntinals.

Frequency response of the stereo sec-
tion ranges from 20 to 15,000 ¢ps, = 2db.
The output is 6 mv per channel. The
stylus is a 0.7-mil diamond. Its coin-

STYLUS PLATE

INSIDE VIEW CASE

NOTE: ALL SHADED AREAS
INDICATE DAMPING MATERIAL

Fig. I—Unusual coupling system
between stylus and eceramic ele-

menits of Weathers C501.

forece is 3 to 4 grams.

The performance specifications for
this cartridge are unusual in two re-
spects. They refer to the test records
used (E.M.I. TT 10801 and 10802)
and in the case of channel separation,
figures are given for a number of fre-
quencies. The specification states that
the channel separation on the test
records is not defined vrecisely by their
manufacturer. Nor will true and mean-
ingful channel-separation data on many
of the better American cartridges be
available until better cest records are
made (see “Test Records for Stereo”
on page 90).

Frequency response of the Tannoy
Vari-Twin is 30 to 15,000 cycles within
1.5 db. Channel separation is stated to
be 27 db at 4,000 cycles and 10 db at
10,000 cyecles. These figures represent
the extremes of channel separation
between 30 and 10,00 cvcles.

The output of the Tannoy cartridge
is 7 mv per channel. It has %-inch
mounting centers and will fit any stand-
ard pickup arm. The user can replace
the stylus assembly.

The photo shows three output ter-
nnnals, but all cartridges for the Amer-
ican market will have four output ter-

O pliance is 4 X 10" em/dyne, and a minals and fully isolated channel
fﬁi tracking force of 3 to 5 grams is rec- outputs.
'J' ommended. Channel separation is better Shure stereo Custom Dyneﬁc

than 20 db. - 7
st B - Shure’s mode] M7D Custom Dynetic,
Stngc(;_to.n-l()}(J)cl}ihlngt_s ‘45‘ c?sts4if9.${)5. latest addition to their line of stereo
y‘1 or bo sectionstliep aceablenioy cartridges, is a moving magnet type,
| user. — like the higher priced M3D. The M7D
Tannoy Vari-Twin stylus is easily replaced without tools.
The British-made Tannoy Vari-Twin The entire stylus assembly, including
is a variable-reluctance cartridge with the small rectangular magnet, may
its coils and magnetic structure en- be slipped out of the cartridge with
closed in a plastic molding. A Mu-metal the fingernail.
shield reduces hum pickup. The body of the M7D is molded
The Vari-Twin is available with a plastic and should be immune to dam-

4

STEREO 20

&
L
SELF POWERED

a DOUBLE Beﬁeliyi—éenuine Patented Ultra-Linear®C

18 WATTS MONAURAL

Three Pay as you GROW Stereo-Series 20 Amplifiers ot Unique Size, Set New Standards of Performance
WRITE TO ACRO PRODUCTS CO., 369 SHURS LANE, PHILADELPHIA 28, PA. FOR INFORMATION ON LATEST ULTRA-LINEAR® DEVELOPMENTS

choice of two diamond styli. A 0.5-mil age under usual conditions of use.

> stylus is recommended for stereo play- Somewhat lighter than most other

d _9_ back only, and the optional 0.756-mil magnetic cartridges (6.8 grams), it
= 1 stylus may be used for either stereo or will mount in any standard arm. Ter-
s QiT] mono records. Recommended tracking minal arrangement differs from any

RADIO-ELECTRONICS
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other thus far announced.

Frequency response is rated as 20
to 15,000 cycles. Output is 5 mv per
channel. Stylus compliance is 3.5

10° em/dyne in both vertical and
lateral planes. The diamond stylus has
a 0.7-mil radius, and tracking forces
from 4 to 7 grams are recommended.
The price is $24.

Channel separation is rated at more
than 20 db at 1,000 cycles. The M7D
has a negligible external magnetic field
and is not attracted to steel turntables.

Weathers C501

The Weathers C501, a ceramic stereo
cartridge, represents a radical depar-
ture from precedent, both in its design
and in the fact that its manufacturer
has heretofore been associated with a
very high quality capacitance pickup.

The design of the Weathers ceramic
cartridge is simple, vet basically unlike
any other cartridge in its approach to
the difficult problem of reproducing a
stereo record. The two ceramic elements
are mounted parallel to each other and
arve heavily damped along most of their
length. They are coupled by a small
rubber ring. A notch on the circum-
ference of this ring engages the stylus
arm. The stylus assembly is on a sep-
arate metal plate, which clips onto the
cartridge body (see Fig. 1)

A purely lateral stylus motion de-
flects both elements in the same direc-
tion. Their outputs are added in the
external circuitry to produce a mono-
phonic signal, identical in both chan
neis. A vertical stylus motion deforms
the driving ring, causing it to expand
laterally and deflect the elements in
opposite directions. Stylus motion at a
45° angle produces a composite output
in the same manner as other types of
stereo pickups.

Weathers claims a frequency response
flat from 15 to 30,000 cycies. The high
compliance and low moving mass make it
possible to use a 2-gram tracking force,
vet the cartridge is rugged enough for
operation in record changers.

The channel separation is stated to
be 25 db, which is unusually high for a
ceramic cartridge. The output is 15 mv
at a stylus velocity of 5 em/sec.

The 0.7-mil stylus is available in
either sapphire or diamond. Since it is
nearly all contained within the car-
tridge case, it is well protected against
damage. The stylus assembly is re-
placeable by the user without tools.

Although the photograph shows a rec-
tangular four-terminal output config-
uration, production units are equipped
with five in-line terminals. Each ele-
ment has its own pair of terminals, and
a fifth terminal in the center is con
nected to the cartridge case. This
arrangement allows greater flexibility
in grounding the system to eliminate
electrostatic hum pickup. Being ceramic,
the Weathers is inherently free from
magnetically induced hum.

The Weathers ceramic stereo car-
tridge costs $17.50 with a diamond
stylus and $9.756 with a sapphire. END
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America’s Fastest-Growing
Service Capacitor Line...

TOBE MYLAR* MOLDED TUBULAR CAPACITORS

o Molded of DuPont Mylar, one of the finest insulation materials
ever developed.

o Thermoset Case Construction secures leads and sections firmly to
withstand extremes of handling, vibration, shock and soldering
temperatures.

o High Insulation Resistance: Average megohm values per unit
10,000 at 25°C. Small capacitance variation with thermal change.

s Temperature Operating Range: —55° to +130°C.
® Moisture Resistant: Exceeds JAN-C-91 requirements.

® Non-Inductive : Extended foil construction insures low resistance
connections and low RF impedance.

=]

|

DESIGNED FOR SERVICE DEALERS

. NEW TOBE MYLAR* CAPACITOR KIT

»
.
! /ﬂ‘ FREE KIT CONTAINS
L = 80 CAPACITORS
> e B
b~ ‘3‘ ¥, ONLY

$| 584

Compact, clear-plastic dispenser cantains an assort-
ment of 80 Tobe Mylar capacitors in the most popular
sizes, ratings and quantities for quick, efficient servic-
ing. Covers over 60 different ratings at 200, 400 and
600 working volts and from .0001 to 1.00 mfd. Dealer
pays only for the Tobe Mylar capacitors, kit is free.

Today, order
your Tobe Mylar
Kit from your
Tobe Distributor

CAPACITORS

TOBE DEUTSCHMANN CORPORATION, NORWOOD, MASSACHUSETTS
WWW americanradiohistorv com

*DuPont trademark
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SAVE

s - r
$ 4450
Tremendous Value! ONLY

m 20-Watt Sterea Amplifier Kit
Newest complete Stereo high-fidelity ampli-
tieratanamazinglow $44.50. Includes built-in
magnetic cartridge preamps. Tandem con-
trals for simplified operation. Single switch
selects phono, tuner or auxiliary stereo in-
puts, plus stereo revefse on each: also
switches monaural input to both amplifier
channels. Bass and treble controls boost and
attenuate. Special clutch-type concentric vol-
ame control permits adjusting balance on
each channel, then controls overall volume.
Toial output is 20 watts (10 watts per channel
at less than 1)4,% distortion). Response, 20-
20,000 cps, + 1.5 db. Four pairs of sterzo in-
puts: magnetic cartridge, ceramic cartridge,
tuner, auxiliary. Hum-free (DC on preamp
tube filaments). Custom case, 4
x 13% x 9. Shpg. wt., 27 Ibs. $4450
Model Y-773. Net only. ..
Easy Terms: Only $4.45 Down

S

A PRODUCT OF ALLIED RADIO

with exclusive “"CONVENIENCE ENGINEERING” for easiest building

KNIGHT-KIT design goes beyond handsome styling, advanced
circuitry and guaranteed specifications. KNIGHT-KIT *“convanieace

up 10

engineering’ means just that...it goes deep-down, with special

attention to those small but vital details that count...details such as

carded and identified resistors, plastic-bagged hardware, precut
and stripped wire—details that make assembly far easier, that assure

absolute accuracy, and finally reward you with proud enjoyment of the
superior performance designed into your KNIGHT-KIT.

d«&((&w’@'&f HI-Ft dayol(emaﬁ%u{- THERE'S NOTHING FINER

e

é%" - -- - = . . ‘w: x -
Stereo Preamp Control Center Kit

In a class by itself—a control center that will
do anything and everything you want. Fea-
tures complete input flexibility—5 Stereo in-
puts (including tape heads), additional 4 inputs
for monaural. Six record equalizations for
monaural; RIAA for Stereo. Volume, bass
and treble controls on concentric shafts with
special clutch for both individual channel and
overall control. Single switch selects straight
Stereo; Stereo Reverse, either channel sep-
arately, or either channel into monaural out-
put. Continuously variable loudness control;
hum-free (DC on all tube filaments); cathode
follower output and special recorder output.
Exclusive printed-circuit switches and

boards. Custom styled case, 4Y $6250

x 13 x 8”. Shpg. wt., 17% Ibs.
Model Y-776. Net only. .
Easy Terms: Only $6,25 Down

=

60-Watt Stereo Basic Amplifier Kit

Absolutely the finest dual amplifier you can
build—equal to highest-priced factory-buiit
units. Ideal for use with the KNIGHT-KIT
preamp, either as two 30-watt stereo ampli-
fiers or 60-watt monaural amplifier. Excep-
tional response from 10 cps to 42,000 cps.
Phenomenal 0.08% distortion at full 60 watts.
Includes static plate current balancing adjust-
ments for each channel; absolute stability
under all operating conditions; custom-
quality transformers. Also has special built-
in circuitry, with easy external adjustment, for
precise balance of gain on each channel to
achieve perfect monaural performance. Two
printed-circuit boards for easy assembly.

Beautiful black and chrome; ¢ x 14 $8450

x 8%". (Cover extra, $6.50.) 36 Ibs.
Model Y-777. Net only (less cover)
Easy Terms: Only $8.45 Down

Deluxe FM-AM Hi-Fi Tuner Kit at Lowest Cost

The best-looking, best-performing FM-AM tuner kit for the money.
You'll enjoy building and owning it. FM sensitivity is a remarkable 2.5
microvolts for 20 db of quieting. AM is 3 microvoits for 10 db
signal-to-noise ratio, Outstanding features include: single large
printed-circuit board with most critical wiring already done; AFC
(with disabling feature); flywheel tuning; precisely pre-aligned RF and
IF coils—no further alignment needed; tuned RF stage on FM; drift-
compensated oscillator; neon glow tuning pointer; cathode followar
output; rotatable buiit-in AM antenna. Beautiful French- $4995

NOW WITH JACK
FOR FM STEREOQ
MULTIPLEX
ADAPTORS

#4095

Only $5.00 Down  gray case, 4Y% x 13! x 8”. Shpg. wt., 12 Ibs.

Model Y-787. Deluxe FM-AM Hi-Fi Tuner Kit. Net only. ..

Top-Value 12-Watt Complete Amplifier Kit...Best Buy in Hi-Fi
Never before has there been so much solid hi-fi value and quality
724%«’74{%'“

performance at such low cost. Features smooth, clean output for truly

rich reproduction. Guaranteed specifications: frequency response,
30-15,000 cps + 1% db at half power; less than 1% distortion at full
power. Has 15 db of inverse feedback. Has preamp stage equalized
for magnetic cartridges; inputs for phono and tuner; separate bass
and treble controls with both boost and attenuation, push-pull £L84
output tubes; virtually hum-free performance. Size with
(less cover)  cover, 5 x 9% x 7°. (Cover extra, $3.95.) 7% Ibs. $1 995
Only $2.00 Down  mgdel Y-784. 12-Watt Amplifier Kit, less cover. Net only. .

EASY TERMS ON knight~-kit ORDERS AS LOW AS $20

www americanradiohistorvy com
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knight-kits for the Radio Amateur
with Aleipret-ic vabue Haumd appaceirte
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SEE ALLEED’S 1959 CATALOG

FOR COMPLETE DETAILS

For tull descriptions of the KNIGHT-KITS
below, see the 452-page 1859 ALLIED
Catalog. If you haven't @ copy, sena for it
today—use ccupon on foliowing page.

there's a mcney-saving knight-kit

for every quality Hi-Fi need

Universal Stereo Control Kit

Provides full centralized steres
control (volume, balance and
channei selection) for use witn
any two amglitiers. Handles up
to 20 watts program materiai.
Unit simply ccnnects between
speakers and output terminals
of amplifiers (no amplifier re-
wiring needed). Lets you bal-
ance speaker system volume;
provides master gain control for
overall volume (can be used re-
motely); lets you pilay either
channel manauraily through
one or both speakers; provides
channel reversal; phaserever-
sal switch fer best overall per-
formance. 4%4x 7% x4". 3% lbs.

Model Y-778. Net only . .. $9.95

Deluxe Hi-Fi Preamplifier Wit
Quality audio centrol center. 16 combi-
rations of equalization; 8 inputs
including tape head; DC on all tube
filaments; printed-circuit switches and
boards. Custom-styled. 12%; ibs.
#odel Y-754. Netonly. . .......%39.95

er A

6T~

0
25-Watt Hi-Fi Basic Amplifier Kit
Williamson-type circuit. Response,
+0.5 db, 9-70,000 cps at half power.
includes balarce control; calibrated
damping control; potted Ouiput trans-

tormet. Shpg. wt., 25 Ibs.
Mode! Y-793. Netoniy. .. . ..... $44.50

sk MONEY-BACK
GUARANTEE

Every KMIGHT-RIT meets or
exceeds published specifica-
tions, or we refund your
money in full.

18-Watt Hi-Fi Amplifier Kit

Superb hifi specifications; deluxe cus-
tom styling. Includes 8 inputs for every
desired signal source; full equalization;
printed-circuit swilches and boards for
easy assembly. Shpg. wt., 15 Ibs.

Model Y-797. Netonly .. ... .. .. $33.95

30-Watt Hi-Fi Amplifier Kit

Linear-deluxe W.iliamson-type circuit.
Ciear, rick 30 watts output; full egual-
ization; 8 inputs; leve! and loudness
centrols; O|C on filamenis of preamp
tubes; rumble filter; variable damping.
Exclusive printeg-circu.t switches and
boards. Custom-styled. 32 Ibs.

Model Y-7€2. Netonly, ... ... .. $76.95

Hi-Fi Basic FM Tuner Kit
Authentic Hi-Fi FM response. Includes
AFC; flywheel tLnirg; pre-aligned RF
and |F colls. 4 microvoltsensitivity guar-
anteed. With jack far FM stereo muiti-
plex adaptprs. Printed circuit board.
€hpg. wt., 12 ibs

Mode! Y-751. Natonly.......... $38.95

2-Way *'Ducted Port*’' Hi-Fi Speaker System Kif
Pre-finishec esciosure; easy te assemble. Hi-fi response;
45-14,090 cps. Includes 12" woofer and harn-type tweeter.
Available in mahogpany, blonde or walnut (specify finish).
26 x 29 x 14", Shpg. wt., 33 Ibs.
WModel Y 78 Net Only . 5 o . L gn i wes s et 4 $49.95

Deluxe ‘*Ducted Peort'’ 3-Way
Speaker System Kit

Pre-finished enclosura, ready for quick
assembly. Inciudes famous KNIGHT 3-way,
127 speaker. Rasponse, 35-15,000 cps. Fea-
tures “ducted port'” for excellent bass re-
sponse. Avdilable i1 mahogany, blonde or
walnut finish {specify). Sapg. wt., 47 Ibs.
Model DZ.262. Netonly .. ..., .. ... $73.45

—— 7 x
Amateur Communications Receiver Kit
IT'S THE BEST o BUILD I” YOURSELF AND SAVE!

Has all the selectivity, sensitivity and features of high-priced
commercial units. Covers 540 kc to 31 mec in 4 ranges; cali-
brated, electrica! bandspread on 80-10 meter Ham bands;
slug-tuned Hi-G coils; continuous, VR iube-regulated B}
applied to HF oscillatzr; built-in Q-multiglier; delayad AVC;
provisicn for Y-256 crystal calibrator (below). Sensifwvity, 1.5
microvolts for 10 db signal-tc-noise ratio. Selectivity: vari-
able fram 200 cps to 4.5 ke at 5 db down, Exaited BFO injec-
tion for SSB. Controls: Main tuning, bandspread, band
selector, BFO pitch, RF gain, AF gain, BFO-MVC-AVC-
ANL, off-stby-rec-cal, ant. frim.—plus Q mult. controls:
nuli-off-peak, selectin.ty, tune. Phone jack on front panel.
Exclusive piinted-circuit bandswitch; printed-circuit boards.

Handsome metal cabinet, 10x 10x 16)4”. (Less $
speaker arnd S-meter.} 23 lbs. 10450
Model Y-726. Net only Lot

Easy Terms: Only $10.45 Down

Y-727. S-Meter Kit tor above. 11b. Net. .. .. .. ... ..810.75
Y-728. 4” speaker in matching cabinet. 3} Ibs. Net. . .$7.50

........ R I

POPULAR AMATEUR knight-kit VALUES!

50-Watt CW Transmitter Kit

Ideal for the novice. Canvenient band-
switching, 30 through 1D meters. Effi-
cient pai-nefwork antenna coupler;
effective TVI suppressign. Uses 307 in
tinal. Shpg. wt. 13 lbs.

Mcdel Y-255. Netonly ... .. .. $38.95

Self-Powered VFO Kit

With built-in power supply. High sta-
bility; excellent leying- full TVI sup-

aression. Planetary vernler drive. Cali- .
orated tor 8¢, 40, 20, 15 and 10 meters;

duiput on & and 40 metars. Shpq. wt., " a
11 tbs.

Model Y-72i. Netonly ... $29.50 Q..

Z-Bridge Mit
Accurately measures SWR from 1 mc
to 150 mc. Aiso measures antenna im-
pedance. Has ceax input and output.
Invaluable for aBtaining peak antenna
efficiency. Shpg. wt., 1.5 lbs.
Model ¥-253. Netonly. . ....... $5.85

100-ke Crystal Calibrator Kit
Crystal frequency standard fcr any
receiver, atvery low cost. Gives marker
evary 130 kc up to 32 me. Trimmer for
zero-beating with WWV. With crystal.
Shpg. ~t. 11b.

Model Y-256. Netonly_........ $10.95

orRDER FROM ALLIED RADIO . 100 N. WESTERN AVE. . CHICAGO 280, ILL.
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“*Space Spanner’ Receiver Kit

Thrilling 2-band receiver, easy to build, fun
to operate—a terrific vaiue. Bandswitch
selects exciting short-wave, including
foreign broadcasts, amateur, aircraft, police
and marine radio (6.5 to 17 mc), and stand-
ard broadcast. Highly sensitive regenerative
circuit. Built-in 4 PM speaker and beam-
power output for strong volume. Has head-
phone jacks and switch to cut out speaker.
Easy to assemble from step-by-siep instruc-
tions. Handscme cabinet, 7 x 10% x 6°.
AC or DC operation. Shpg. wt.,
7Y, lbs.
Model Y-259_ Netonly.... .. ...

12-In-1 Electronic Lab Kit
Fascinating way to learn electronics—build
any one of 12 practical circuits! Change cir-
cuits just by relocating a few wires. Safety-
designed; no voltage exceeds 25v. Makes
any one of the following: AM radio, ampli-
fier, code oscillator; home ‘‘broadcaster’™;
electronic timer, switch or flasher; voice-
operated, capacity-operated or photoelec-
tronic relay; CW "‘transmitter’’; light control
oscillator. With all parts, mike, phototube,
instructions for each project. For 110-125v.

AC. Shpg. wt., 3% Ibs. ' $1495

Model Y-272. Net only .- . . .

“"Ranger”’ Clock-Radio Kit

You'fl be proud of the performance of this
easy-to-build clock-radio. Provides wonder-
ful broadcast band recepticn. Includes Tele-
chron clock with sleep-switch timer plus
automatic radio wake-up/alarm switch.
Radio automatically shuts off at night and
wakes you in morning; also turns on appli-
znces automatically. Module plug-in circuits
and printed-circuit boarcd for quick, easy
assembly. Beautiful blue and white plastic
cabinet. 6 x 93§ x 5%". For 60

cycle AC only. Shpg. wt., & Ihs. $2495
Madel Y-737. Netonly. .. ... ..

Easy Terms: Only $2.50 Down

289
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iati Knight-Kits s Aoss it

Fun to build. .. with performance you'll proudly demonstrate

KMIGHT-KITS are the first choice of hobbyists, experimenters
and students because they're truly “convenience-engineered” for
easiest assembly, absolute dependability and finest performance.
You'!l have more building fun, you'll have more enjoyable
perfcrmance, you'll save more with KNIGHT-KITS.

"*Span-Master” 4-Band World-Wide Receiver Kit

Imagine the thrill of hearing overseas broadcasts on a
precision receiver you've built yourself! At the flip of the
bandswitch, yau tune in the world—continuous 4-band
caverage from Broadcast to 30 mc—fascinating foreign
broadcasts, ships-at-sea, aircraft, police and marine radio,
amateur reception on 80, 40, 20, 15 and 10 meters—all this
waenderful short-wave, plus enjoyable local broadcast
reception. Features sensitive regenerative circuit; easy
bandspread turing; built-in 4 Alnico V speaker; head-
phone terminals; speaker cutout switch. Controls: Main
Tuning, Bandspread, Bandswitch, Volume, Coarse and
Fine Regeneration. Easy to build from marvelous instruc-
tion manual. Handsome cabinet; 63 x 13% x
64" Far 110-125 v. AC. Shpg. wt., 7 Ibs.

Model Y-258. Net only

32495

Easy Terms: Only $2.50 Down

it o of guallty byt Kt

‘'‘Ranger [I1'”" AC-DC Radio Kit
S
=

Superhet broadcast band re-
ceiver. Built-in antenna; AVC;
Ainico V speaker. Biack plastic
cabinet. AC or DC. Shpg. wt.,
4Y; Ibs.

Model Y-736. Net only, . .. $16.95"

**Ocean Hopper'' Receiver Kit
Regenerative receiver for broad-
cast, long wave and short wave
reception from 155 kc to 35 mc,
With coil for broadcast band. For
AC or DC. Shpg. wt., 7 Ibs.
Model Y-749. Net only. .. $15.95
Y-748. Set of plug-in iong wave
and short wave coils, Net. . .$2.95

‘'"Ranger |I1-PC'' AC-DC Radio Kit
Printed-circuit broadcast band
superhet. Easy to assemble. Has
AVC,built-inloop antenna, Alnico
V speaker. |vory plastic cabinet.
AC or DC. Shpgy. wt., 4 lbs.
Model Y-738. Net only. ... $18.95

''Ranger’’ Radio-Intercom Kit

It's a broadcast band radio—it's
an efficlent 2-way intercom-—~both
in one! lvory plastic case for Mas-
ter station/Radio; smartly styled

1 ,—\] Remote statlon. With 50-ft. cable.
i AC or DC. Shpg. wt., 8 |bs.
Model Y-739. Net only. . ..$27.50

“'Trans-Midge’’ Radio Kit

%, Tiny 1-transistor radio for local
iy broadcast reception. Works for
months from single penlight cell
supplied. Handsome plastic case.
| capemrt 41 Fascinating to build. (Requires
| headphones and antenna.) 8 oz.
Model Y-767. Net only. .. .. $2.45

10-Circuit Transistor Lab Kit

g'y Builds any of 10 favorite projects.
7 Entire kit on a printed circuit
board.Justpluginieadstochange
from project to project. 3 Ibs.
Model Y-299. Net only. .. $15.75

1-Transistor Radio Kit

Offers fine local broadcast head-
phone receplion. Printed circuit
board for easy assembly. Works
tor months from penlight cell sup-
plied. (Antenna and headphones
required.) Shpg. wt., 1 Ilb.
fModel Y-765. Net only, . ... $3.95
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MONEY-BACK GUARANTEE

Every KNIGHT-KIT meets or exceeds
published specifications—or we refund
your money in full.

EASY TERMS on orders as low as $20

5-Transistor Superhet Radio Kit

Quality personal portable. Printed
circuit for easy assembly. Built-in
antenna; 34" speaker; prealigned
IF's; phono jack; 200-hour battery
playing life. Handsome ivory and gold
styling. Less battery (3$1.42). 2 Ibs.

fModel ¥-771. Net only. ..$25.95

2-Transistor Pocket Radio Kit

Excellent for local broadcast recep-
tion. Newest printed-clrcuit board for
easy assembly. Buift-in antenna;
miniature dynamic earphone; plays
for months from single battery. In
handsome carrying case; only 4 x 3%
x 134". Less battery ($1.25). 134 Ibs.

Model Y-263. Net only .. .. .. $11.50

System Kit

Complete 2-station system; low-cost,
2asy to assemble. High gain, clear
toned, sensitive. Has 2-stage ampli-
fier and 4 PM speakers. Handsome
L] metal cabinets. includes master, re-

| mote and 50-ft. cable. ACor DC.8Ibs.
Model Y-297. Netonly.. .. ... $14.95

Electromc Photoflash Kit

Fast 1/700th-of-a-second flash; 50
watt/second output. Synchronazes
with any camera with X or O shutter.
Less battery. Shpg. wt., 4 Ibs.
Model Y-244. Netonly. . .. ... $29.50

Wireless Broadcaster—Amplifier Kit

Play music or make announcements
through your radio set, using mike or
phono—no connection to set needed.
Use also as audio amplifier. Has built-
Inpreamp. AC or DC. Shpg.wt.,31bs.

Modei Y-706. Netonly . _.. ... $11.95

Transistor Code Practice Kit

Ideal for beginners learning code. 500
cps tane. Single penlight cell sup-
plied operates unit for months. Jacks
for headphones; screw terminals for
key. Shpg. wt., 1 Ib.

Moded Y-239. Netonly ....... $3.95

Gives clear headphone reception of
local broadcast stations. Sensitive
crystal diode; efficient "Hi-Q" coil.
(Antenna and headphone required.}
Shpg wt., 1 Ib.

Model Y-261. Netonly........ $2.35

Photoelectronic Relay Kit

Ultra-sensitive relay at very low cost.
Fine tor automatic control of lights,
door openers, as a burglar alarm, etc.
Shpg. wt., 3% Ibs.

Model Y-702. Net only. . .. .. .$13.5¢
Y-703. Light Source only .. . .. $ 6.75
% / 1959
» 452-PAGE

ALLIED CATALOG

See pages 241-273 for detailed
descriptions of all KNIGHT-KITS:
Hi-Fi, Hobby, Test Instrument,
Amateur. The 1959 Alliad Catalog
is your complete Buying Guide to
the world’'s largest stocks of every-
thing in Electronics. -

38 years of experience in
electronic kit design

! C‘
p—— T -% ¥

Emia =

knight=Kit Ly Suvumes

BETTER BY FAR...ADVANCED DESIGN...GUARANTEED SPECS

DO THE EASY ASSEMBLY...SAVE OVER wz

Vawum Tube Voltmeter Kit

Top buy in a quality VITVM. Entire
chessis is printed-circuit board—easy
to assemble. Balanced-bridge, push-
pull circuit; 1% film-type resistors; 200
L:a movement; 4%” meter; includes zero
center scale and direct-reading db
scale. Polarity reversing switch. Input
Res.: 11 megs. DC and AC rms, 0-1.5-
§-15-50-150-500-1500; AC Peak-to-Peak,
0-4-14-40-140-400-1400-4000; Response,
30 cycles to 3 mc; Ohms, 0-1000-10K-
100K and 0-10-100-1000 megs; db, —1D
fo +5. Includes battery and test teads.

For 110-125v., 50-60 cycles.
$2575

Shpg. wt., 6 Ibs
Model Y-125. Net only. . .
Easy Terms: Only $2.58 Down"

Lowest Cost Tube Checker Kit

A really tremendous value in a quality
tube checker. Checks over 400 tubes.
Features "‘Flip-Card” charts with tube
seftings in loss-proof pull-out storage
drawer. Has sockets for 7-pin miniature,
9-pin miniature, octal and loctal base
tubes. Checks for cathede emission,
filament contununty, shorted elements,
Meter has *‘Replace-Good’ scale and
special scale for checking diodes. With
quick-setting, universal-type selector
slide switches. Includes *Hi-Lo" line-
voltage regulator switch. Compact and

light—use anywhere With
$1 995

tube charts. 6/ Ibs.
Model Y-707. Net only. ..
Easy Terms: Only $2.00 Down

there Is a knighi-kit to flll every test equipmant need
For detailed descriptions, see the 1959 Allied Catalog.

5° Wid=-Band 'Scope Kit. . ... .... .$65.75
5" Genearal Purpose 'Scope Kit.. ... . 42.00
20.0C0 Dhms/Volt VOM Kit. .. ... . . 29.50
1,00¢ Ghms/Volt VOM Kit. ... ... .. . 16385
'Scope Voltage Calibrator Kit. ... ... 12.75
Counter Tube Checker Kit. .. . ..... = 2975
Portable Tube Checker Kit. .. ... ... . 3475
TV-FM Linear Sweep Generator. .. . 44.95
E'F Signal Generator Kit. . . .. 85ms 0e BT

ORDER BLANK

Ship me the following KNIGH T-KlTS

High-Gain Signal Tracer Kit......... $26.50
Audio Generator Kit. ................

Resistor-Capacitor Tester % 2
“In-Circuit" Capacitor Checker Kit. .. 12.50

Flyback Checker Kit . —
Transistor & Diode Checker Kit .. ... 8.50
Resistance Substitution Bax Kit. ..., .. 5.95
Capacitance Substitution Box Kit .... 5.95
6V-12V Battery Eliminator Kit. . ... ... 32.95
Dept. 132-C-9

100 N. Western Ave., Chicago 80, lli.

Duantlty Descnpt-on Model No. Price
= _a. —— - 1
i I — - - — e
Ragbesax enclosed. (For parce| post include postage; express is shipped collect.) All prices Net F. 0. B. Chicago

7] My Down Payment in the amount of §

Name___ -

[] Send FREE
452-Page 1959
Allied Catalog

Address_

Is enclosed. Send Time Payment form
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STEREO

TEST RECORDS for

By CHESTER SANTON

Station WQXR, New York City

ECORDS used to test stereo equip-
ment reflect the patterns of cur-
rent progress in the art. Users of
records designed to test mono-

phonic playback gear are occasionally
disappointed when they encounter test
records for evaluating stereo equip-
ment. The discovery that some of to-
day’s test records for stereo go only to
10,000 cycles is sobering, but no cause
for alarm in light of progress so fTar.

In November, 1957, a few weeks after
unveiling its 45/45 stereo disc system,
Westrex made a test record embodying
that concept available. About 3,000
copies of this first Westrex test record
were purchased by segments of the
audio industry that were devoted to
testing products used in playing the
15/45 stereo record. This first disc is
now being superseded by the Westrex
1-C Stereo Disk Test Record.

The 1-C offers the following: Side A
has five bands. The first one is designed
to test the left channel with tones rang-
ing from 50 to 10,000 eycles. RIAA 1,000
cveles is recorded at 0.5 em/sec. Band
2 feeds identical information to the
right channel. Band 3 contains 100
cycles in the left channel at (.36 em/sec.
The same tone is repeated for the right
channel in band 4. The last band is
quiet groove for detecting rumble.

The other side of the record contains
seven lateral cuts. Band 6 goes from 50
to 10,000 cyecles, RIAA 1 cm/sec rms.
Band 7 contains a 3,000-cycle tone re-
corded at 4.5 em/sec; band 8 offers a
solitary 1,000-cycle tone recorded at 5
cm/sec. Band 9 is a quiet groove. Band
10 sweeps from 15 to 300 cycles at con-
stant velocity (0.22 cmi/sec) with mark-
ers at 20, 25, 30, 40, 45, 50, 60, 70, 80,
100, 150, 200, 250 cveles. Band 11 ve-
peats, at a level 6 db lower, the material
on the previous band and band 12 offers
the sweep of band 10-—but 12 db down.

At first glance, a 10,000-cvcle ceiling
on these records may appear arbitrary
to those accustomed to dizzier heights.
However, stereo tape fans are already
familiar with such a ceiling on 7.5-ips
test tapes of conservative design (Am-
pex test tape No. 5563 cited in May,
1958, New Dises and Tapes column).

For the past few years, two high-
guality playback channels have given
impressive results with stereo tapes
that are reasonably flat and low in dis-
tortion between 50 and 10,000 cycles.
For stereo discs, channel separation is
a more serjous problem above 10,000
cycles than it is below. At present, fre-
quency-response problems are diminish-
ing. Channel separation above 10,000
cycles, always a factor, is emerging as
the next hurdle in stereo disec develop-
ment.

90

London Records has released its first
test record for stereo frequency checks
(London PS-131). This 12-inch disc
easily reaches a heartening 12,000
cycles, using a frequenecy curve stated
to be within =14 db of the RIAA char-
acteristic. Side 1 (left chamnel only)
consists of 12 bands. The first seven,
starting at the top take us from 12,000
to 1,000 cycles with the intermediate
bands devoted to 10,000, 8,000, 6,000,
4,000 and 2,000 cycles. The remaining
bands offer 500, 250, 125, 60 and 40
cycles. The 1,000-cycle signal is recorded
at 1 em/sec and cross-talk at that fre-
quency is claimed to be better than 20
db. The other side of the 1record con-
tains the same information for the
right hand channel.

The time allotted to each test tone
on the record is a feature that will be
welcomed by anyone who has seen a
sighal conk out while the meter needle
was still searching for a place to rest.
Each tone is approximately 45 seconds
in duration. This test record corrvobo-
rates the progress evident in terms of
niusical response on London’s regular
stereo releases.

For the past few months, the Custom
Record Department of RCA Viector has
been allocating to the trade on a
priovity hasis a series of test records
for stereo. Perhaps the most interesting
item for future experiment is their
record No. 12-5-71, a 12-inch 78-rpm
microgroove disc that covers a range
from 1,000 to 20,000 cycles. Frequencies
ahove 10,000 cycles 1un in 1,000-cycle
steps, up through 20,000 cycles.

Three significant features set apart
this 45/45 test record. The speed is
not that usually used in test records
today. Perhaps rhore important, the
recording curve does not conform to
the RIAA characteristic. The disc is
recorded at a comstant wvelocity of ap-
proximately 3.8 cm/sec.

The speed, though a vital factor in
providing such upper-end response, is
apt to rekindle an old argument. That
argument, still unresolved, deals with
the use of 78-1pm speed in early mono-
phonic test records. Until more in-
formation on this recording curve is
available, many will question this
record’s usefulness.

If RCA, under the. stress of stereo,
has abandoned the RIAA curve which
it originally sponsored, an interesting
theory suggests itself. Further study
may reveal that, above 10,000 cycles, a
stereo recording curve other than RIAA
might be advantageous.

In recent months, Components Corp.
of Denville, N. J., has been offering ex-
perimenters a quick check on balance
and separation between channels in
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their test record No. 58-45/45, a 7-
inch LP selling for only a dollar. A
single test frequency is used through-
out—1,000 cycles. Standard level on the
first three bands is 5 c¢m/sec. Band 1
has test tones in parallel—one in each

channel. Bands 2 and 3 have tone in
right and left channels, respectively.

In the course of your travels through
the ever-lengthening stereo disc cata-
logs, you may come upon items that
will tend to undermine your confidence
in even the most carefully tested rig.
A few of the earlier stereo disecs had a
disconcerting trait that showed up in
some of the concerto recordings. As the
tones of a solo instrument went up in
frequency, the instrument itself would
appear to sidle toward the center of the
area separating the two speakers of
identical design. Then, as the soloist
returned to the middle frequencies, the
instrument returned to its former posi-
tion until the next high passage (climb
in frequency) in the musie. The prob-
lem was solved in subsequent releases
and the few “restless” records may in
time become collector’s items.

One stereo record of recent vintage
illustrates in a very straightforward
manner the present stability of the
sound source in each channel. The RCA
Vietor record of the Requiemn Mass of
Tomas de Vietoria (LSC-2254) offers
two dissimilar choirs, each occupying
its own half of the area between speak-
ers. At no time do the two choirs sing
in unison. On a properly balanced
setup, the invisible line that divides
them is not crossed by either choir. The
newer models of stereo cutters obvi-
ously provide better channel separation.

Although recent activity in the stereo
tape field has been minimal, one new
test tape has made its appearance since
our last roundup. NCB Technicor Lab-
oratories, Box 491, Ithaca, N. Y., pro-
vides two tapes for alignment inspec-
tion and equalization. The 7.5-ips reel
is $9.95; the 15-ips is $11.95. All sig-
nals are original master recordings
from oscillators that are custom-equal-
ized to compensate for differences of
blank tape stock. A graphic level chart
produced by the individual tape accom-
panies each reel, which is packed in a
metal can. Tones of 7,500 and 10,000
cycles are provided for azimuth align-
ment and the 12 preannounced signals
(at a level of —10-db, NARTB curve)
strike an old vefrain, 50 to 10,000
cycles.

Once you try test records for stereo
and discover differences of 6 to 8 db in
channel separation among stereo pick-
ups, yowll understand why some ob-
servers have been saying, “It’s earlier
than you think.” END

RADIO-ELECTRONICS
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The Madison Fielding MX-100 muliiplex converter.

m adis on

This first article of a series
on FM wmultiplex shows
how and why it can make
stereo Dbroadcasts compat-
bl

By NORMAN H. CROWHURST

ULTIPLEX originated as a
way to send a number of
messages over the same pair
of telephone wires without
interference between them. The system
is called carrier telephony. One niessage
is sent as is; the others are used to
modulate carriers of successively higher
frequency. Provided there is no distor-
tion in transmission, the individual
carriers can be demodulated at the ve-
ceiving end, separated and delivered to
the appropriate circuits, without any
interference between them.

Applying multiplex to FM radio is
not exactly new. FFor some time a rela-
tively few stations have been using a
multiplexed channel to carry back-
ground musie. The regular FM channel
carries not only the audio recovered by
a normal FM receiver but a supersonic
“carrier” frequency, which we shall
call a “subcarrvier” to avoid confusion
with the transmitted carrier (Fig. 1).

This subecarrvier frequency is modu-
lated with the extra channel. The modu-
lation can be either AM or FM at this
point, regardless of the main transmis-
sion being FM. For both the back-
ground music system and the multiplex
stereo, the subcarrier is frequency-
modulated by the extra program chan-
nel.

The extra channel re-
quires a multiplex adapter
to recover it. The regular
receiver may reproduce
the subcarrier hut, being
ultrasonie, it is inaudible.
However, the regular de-
emphasis will tend to elim-
inate it from the audio out-
put. To recover the
subcarrieir’s program con-
tent, the subcarrier is
picked off after the regular

detector and before de-
emphasis (Fig. 2) and
MARCH, 1959

fiteldingeg
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fed into the multiplex adapter.

Multiplex reception can be explained
by going over the circuit of a typical
multiplex adapter (see Fig. 8). First,
the subcarrier is separated from the
audio by simple frequency-selective
filters. The high-pass filters eliminate
the main-channel audio from the sub-
carrvier. The low-pass filters are a
precautionary measure against any
“splash” getting through from an ad-
jacent FM channel, which is normally
inaudible but could affect the subchan-
nel modulation.

Then the subcarrier has to be de-
modulated in just the same way as a
regular FM carrier. This requires a
limiter to eliminate any AM component
—making sure the subcarrier is of ab-
solutely constant amplitude—and then
a detector. Although a ratio detector or
diseriminator could be used, the sub-
calrier poses one problem—Ilinearity.

With a regular FM carrier, the
deviation, a maximum of 75 ke, is only
a very small fraction (less than one-
thousandth) of the carrier frequency,
which is in the region of 100 me. For
the multiplex subcarrier, the ecarrier
frequency is probably 50 ke, with a
deviation of several ke at least. For the
Crosby system (as developed by Mur-
ray Crosby) it is =25 ke, which means

Stereo, as we have it on records, is an accomplished fact.
Sterco broadcasting, on the other hand, is the fastest-moving
subject in the stereo picture. Even after this article was set
in print, 2 number of new systems were proposed. These
included the RCA AM-only technique, Philco’s proposed
combination of plase and amplitude modulation on AM
stations, the Calbest sum-and-difference system, one an-
nounced by Fordham University, and others. This article
covers the Crosby techunique, one of the better known
systems. An article by Don Lewis of the Halstead organiza-
tion (October, 1957, page 89) described another system.
As information becomes available, articles on the systems
mentioned above--and newer ones--will be published.
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Fig. 1—The composite program spec-
trum used to modulate the main FM
carrier of a multiplex svstem.

REGULAR FM TUNER
DE-EMPHASIS NETWORK
-—————

DETECTOR
butePuT

AUDIO TAKEQOFF
FOR MAIN CHANNEL

MULTIPLEX SUBCARRIER
TAKEOFF {TO ADAPTER)

Fig. 2—Essential takeoff points for the
main and muliiplex subcarrier in a reg-
ular FM tuner.

the frequency deviates between 25 ke
(50-25) and 75 (50-+25). It would be
practically impossible to get linear de-
tection over this range with conven-
tional detectors.

A detector that will
work is borrowed from
computer techniques—the

counter. It shapes each
cycle of the incoming fre-
quency into a pulse and
then uses an integrator
cireuit (a charging capac-
itor) to give an instanta-
neous voltage output pro-
portional to frequency.
The Madison Fielding
unit uses a refinement of
this method. The subcar-
rier, after limiting, trig-

91
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12AX7 12AXT AT PHASE
INPUT FROM  CATH FOLL AMPL LiM TRIGGERED MVB COUNTER 33K i' SPLITTER
MULTIPLEX 1 BoAT
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Fig. 3—Circuit of the Madison Fielding ‘FNRF’OUJ VoL l
MX-100 multiplex converter (less power NORMAL L 100K = a7k 4]
supply). FM 500K - : —AAM—I—
TUNER ‘ 1
ORDQ  OCOMPAT

gers a multi-vibrator oscillator whose
circuit values are chosen so each oscil-
lation ‘“waits” for the triggering cycle
of subcarrier. The output from this
oscillator then goes. to the counter cir-
cuit.

One of these counter circuits, with
properly chosen values, has a distortion
of less than 1%. It should be pointed
out that low distortion is just as im-
portant in both channels, whether these
are ‘“regular” left and right or the
compatible variety.

Compatibility—what is it?

Now we come to this ecompatible part.
To understand what compatible stereo
multiplex is, first we’ll have to explain
how ordinary stereo multiplex is “un-
compatible.” The simplest way of using
multiplex for stereo would be to trans-
mit one channel, say the left, in the
ordinary way, and multiplex the right
one on to the subcarrier. But this would
mean a regular (nonmultiplex) FM re-
ceiver would recover, not a halanced,
monophonie program, but only the left
half of a stereo program.

Without going into the question of
whether anyone would know the dif-
ference, the fact remains that mono-
phonic records are made by mixing
multiple channels that were taped in
the first place as two- or three-channel
stereo tracks. If we listen to only one
channel of a stereo transmission, we do
not get the full balance of a normal
monophonic record. So this method of
using multiplex for stereo is not com-
patible for the user who does not have
a stereo system.

Compatible stereo uses a different
channel arrangement, so anyone using
a monophonic FM receiver will still get
good sound, and not just half of the
stereo. For the 45/45 disc, this is done
by a vector resolution of the angle of
cut. For compatible multiplex, electri-
cal matrixing is necessary.

Matrixing is merely a way of mak-
ing two different mixes of the original
left and 1ight channels at the same
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time. One of these will be used for mak-
ing monophonic records—what you get
by using a lateral pickup to play a
stereo record. The other will be an out-
of-phase mix, equivalent to using a
vertical pickup on a stereo record. Dif-
ferent “mixes” have been proposed.
The sum-and-difference technique de-
scribed here is that of the Crosby
method, possibly the best known of the
experimental systems.

The first mix contains the “sum” of
the left and right channels and can be
called the monophonic component of
the matrix. The second contains the
“difference” between the left and right
(Fig. 4). When this difference is re-
stored by rematrixing to obtain the
original left and right, we have stereo
again. So we can say that the difference
component is really the stereo compo-
nent of the matrix.

The demodulated multiplex difference
or ‘“‘stereo” channel from the counter
detector is fed to a phase inverter. At
the same time, the regular audio, which
is the monophonic component, is taken
from the tuner’s de-emphasized ouput
and mixed with the phase-inverted out-
puts to produce left and right channels
again.

The Crosby FM multiplex compatible
stereo system uses a 50-ke subearvier
with  *=25-ke deviation from the
“stereo” channel. The “mono’”’ channel
occupies its wusual audio-frequency
range, which is arbitrarily considered
to be 0-15 ke but which presumably
could be stretched to 20 ke and still
have a 5-ke¢ margin below the maximum

iOUTPUTS
o

= 100K
downward excursion of the subcarrier.

Balancing the matrix

Stereo balance is a somewhat differ-
ent problem with a compatible matrixed
system than with a straight left—right
systemi. At first sight, it seems more
complicated, but it is actually easier
to use. The multiplex output—the
“stereo” channel—has a control which
can be called a difference, stereo or
dimension control. Crosby and Madison-
Fielding both use the last term; others
may call it the stereo control.

Anyway, turning the dimension con-
trol to zero leaves us with only the
sum or monophonie input. In this posi-
tion, the system’s two main amplifiers
have their inputs virtually paralleled,
to play monophonicly. Set this way, it
is easy to adjust their gain individually
until the apparent sound source is mid-
way between the two speakers (Fig.
5-a). After this, the main amplifiers’
gain controls need no further attention.
Stereo balance, between left and right,
is set once and for all.

Now you use the dimension control
to get the desired stereo effect. It is
quite an interesting control. It has the
effect of spreading out the apparent
sound source, a good reason for giving
it the name of dimension control.

Let’s see how the controls funection.
The main tuner volume control adjusts
the gain of the mono channel—it does
not affect the subcarrier. So the
adapter’s volume control must also be
adjusted to change the level and main-
tain true stereo. If the main control is

AF AMPL PHASE SPLITTER
— AN AAM—I .
| 7 ] "L-R ]
FROM L+R
= ¢ L4 | DEMODULATED
FM TUNER | MULTIPLEX
(L+R) { INPUT (L-R)
AR, Ifarwv—»
= |
YL R ? B+

= B+

QUTPUTS

Fig. 4—How the basic matrixing circuit retrieves left and right channels from the
sum and difference signals.
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SENCORE FS$-3
FUSE-SAFE METER

Cut down on costly call backs
caused by blowing fuse resistors

Nearly all TV Manufacturers now pro-
duce TV receivers with fuse resistors in
the power supply section. Technicians
have learned that this component can be
a real source of trouble unless the circuit
is serviced properly. Many times. the
fuse rvesistor is replaced and, apparvently,
the receiver is funetioning normally. [n
a few days, the service technician makes
ive call back, only to find the
fuse resistor open again. The Sencore
I'S 3 Fuse-Safe meter is designed to test
the power supply civeuit to determine
whether or not it is safe to replace the
fuse resisitor. It can also be used in
much the same manuer to test circuits
using fuses. It has a third function of
serving as a wattmeter at 115 volts.

WHY A FUSE RESISTOR IS USED

Let us see why a fuse vresistor is used.
The cireuit shown in Fig 1 is a typieal
TV power supply as used in an Admiral
16AG! portable. Fuse vesistor R501 serves
a dual purpose. It protects the selenium
rectitiers from inrushing eurrents when
the set is first turned on and at the same
time, acts as a B-plus fuse. This l()\\els
production cost, and, therefore, it is
usually found in portable TV receivers
and radios only.

=—| by Herb Bowden* |

HOW A FUSE RESISTOR
IS DIFFERENT

The fuse resistor is unlike a fuse or conven-
tional resistor to serviece. It is neither as stable
as a heavy wire-wound resistor nor does it
fuse like an ordinary fuse. For example, the
AC current being drawn through the fuse re-

[ADVERTISEMENT]

Time-Saver of the MONTH!

Fig. 3—DModel FS 3 is designed to
aid in checking fuse-resistor circuits.

HOW TO TEST THE FUSE RESISTOR
CIRCUIT WITH THE FS-3 CHECKER

The IS 3 Fuse Safe tester is especially de-
signed to simplify the checking of fuse re-
sister circuits. Note that the FS 3 checks the

TO HTR STRING

Lsol CHOKE

INTERLOCK  RF CHOKE c303 o0 == 2s50vDC
ON-OFF SW M o
150ut |4+

50! C504A 5048
17 VAC 1 oD RESISTOR 150V rsol F‘\
o L Moout /300V

|
502433

L1/1.4KV EACH
Fig. 1—Power supply of Admiral 16AG1 is typical of TV power supplies using fuse resistors.

CHASSIS
GND

sistor in figure 1 is approximately one ampere,
This fuse resistor should not draw over 1.2
amperes and is usually operated below this
level. If 1.5 amperes were drawn through the
fuse resistor, it would open but perhaps not
for days. If three amperes of current were
drawn through the fuse resistor (which is ap-
proximately three times the vated amount), i
would still take 60 seconds to open. Of course,
the problem with the long delay when vou have
only a ten percent overload is that vou are
safely baek at your serviece shop when the fuse
resistor opens. This means another trip . .
no charge. The $8.95 cost of the FS 3 will soon
pay for itself as these costly call-backs are
prevented.

WHAT CAUSES
THE FUSE RESISTOR TO OPEN

A number of faults in the circuit shown in
figure 1 will cause the fuse resistor to open.
Here ave some.

1. Filter capacitors C503, C504A or C504B
becoming leaky. The picture may appear
normal but the fuse resistor will blow
after several hours of continuous use.

Capacitors CindA or C50113 increasing in
capacitance. (urrcnt drawn through the
fuug resistor is proportionate to the ca-
pacity value.

High AC line voltage.

4. Any B plu‘s short in the receiver. This is
one condition that may show up in the
picture or sound before the fuse resistor
blows.

5. A defective fuse resistor. Fuse resistors
have been known ts give a great deal of
trouble under normal oper'ltm;z conditions,
often when the circuit is operating prnper]y.
ITowever, vou can’t be sure that it is only
the fuse resistor unless the circuit is
checked first.

B

=

CABINET GND
505

operating current in the circuit and not
the fuse vesistor itself. The operating
currents that pass through the fuse
resistor are primarvily AC, but can be mixed
with DC and pulsating DC. The moving iron
meter used in the 'S 3 is constructed so that
it will vead either AC. DC, Pulsating DC or
combinations of all three at the same time.
To test the fuse resistor circuit, merely connect the
test leads to the terininals that held the fuse resistor
and read the meter, Be sure 10 remove the fuse resistor
if it hasn't alveady hurned ont. Set the switches fo the
2 AMD and TEST LEADS settings, .\ separate scale is
used for each fuse resistor. See Figure 2. The scale is
divided into a gveen arvea and a red area. If the read
ing is in the red area, there is more work to do to the
cireuit. 1f it is in Hw green aréw, it is safe to renlace
the tuse resistor. A 5 ohm, 10 watt resistor in built in
the unit to protect the TV circuit during test time. The
can be left in the eirenit at all times during
repair, it the pointer is not pinned.

current scale foy either AC or DC should he used for
eireuits that are normally used thiroughoat the receiver,
except lor line fuses. It rhe meter indicates ahove the
rating of the fuse, the circuits should be repaired or a
higher value fuse used. This is especially landy in hori-
zoutal output cfrenits where the change of a damper
tube. or the drive voltage on the output tube will
lower the current and stob call backs on these iutermit-
tent fuse blowing sets.

To cheek line fifses or to use the I'S 3 as a wattmeter,
switch to PWR CORD and to the 10 ampere range. Plug
in the line cord aud then phig the unit into the AC
receptical. Itead either amperes or wattave directly
from the two fap scales.

WHY IT IS NECESSARY
TO HAVE A SPECIAL METER
TO CHECK THESE CIRCUITS

The FS 3 checkpr is the only service tvpe tester avail-
able that will clieck the fuse resistor circuits accurately.
This is because it is necessary to have a meter that
will ehieek AC, DC and pulsating DC at the same time.
More than this. hiost ferviee type merers do not read
AC errent at all. A DC Ammeter will read near zero
in this cuveuit. The most important reason for the
use of the IS 3 is that it is the only meter that inter-
prets the current rating of a fuse resistor tor yvou. The
TV sehematies do not 1ist the optimum ratings of the

Fuse Resistor Maximum Operat-

(ohms) ing AC (amps)
4.7 1.3
5 1.2
5.6 1.2
6 1.2
7.5 1.0
9 0.85
10 0.85
27 0.6
47 0.35

100 0.2

fuse resistors. Thev are not rated in power dissipation
£0 that one can derive the operating curreni. More than
this, there is little coordination between the physieal
size of the fuse resistor and the maximum current point.
Here is a table of the muaxinnun Onerating currents as
determined by an investigation throughout the industry.
The I'S 3 red snd green scales were determined from
these m]uen.

HOW TO DETERMINE
VALUE OF FUSE RESISTOR
TO USE IN THE RECEIVER

Most fuse resistors are marked with part numbers oniy.
The schematic will senerally show the value of the
fuse resistor hut is time consiming to 100k up and often
is not availuble. If a fuse rvesistor hurns out, merely
conneer the Fuse Safe checker in place of it and note
the scale where the reading is about 19 per cent off the
red area into the green. Install this value fuse resistor
ana it will protdet the eireuit and will not burn out due
to overtoad. Narurally, the TV eireuit shonld he operat-
ing properly hefore using the IS 3 for this check.

Fig. 2—FS 3 Meter Scale

OTHER FUSE SAFE CHECKS

The Fuse Safe meter can Dbe used in the sanie nanner
as ahove for checking cireuits with fuses to see
whether or not it is sate to replace the fuse. A 2 ampere

wwWw americanradiohistorv com

WHERE TO BUY THE FS-3 J

The IS 3 can he purchased from nearly every parts
distributor in Ameriea and Canada. Just ask for the
Sencore Fuse Safe that sells for $8.95 dealer net.
“President SENCORE

121 Official Road Addison, 1I1.
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FREE
HOME
TRIAL

proves Columbia CD
stereo cartridge
sounds better

Now you can prave it to yourself. The
Columbia CD is the better stereo car-
tridge. We believe this so strongly that
we have arranged with your CBS-Hytron
distributor for you to test the Columbia
CD... free in your own home.

We are sure you will agree this car-
tridge does sound beMter than any other
ceramic or magnehz stereo cartridge. It
is superior in linearity . . . separation . . .
compliance ... low mass... freedom from
hum ... output level . . . ruggedness. Your
ears will tell you quickly whot elaborate
curves, facts ond figures prove. The
Columbia CD simply sounds better.

Moke sure by your awn tests that you
invest in the better stereo cortridge. This
offer is for o limited Hime oaly. Ask your
CBS-Hytror: distributor to let you try the
Columbia CD, Model SC-1D, today |

COLUMBIA[®

Cost $24.25

‘Model SC-10

CBS-HYTRQN, Danvers, Massachusetts
A Division of Columbla Broadcasting System, Inc.

- STEREO

MULTIPLEX IN

O

-0

DIMENSION CONTROL
SET AT ZERO

MULTIPLEX
CONVERTER

O,

VOLUME

MULTIPLEX
CONVERTER

SPKRS

SPKRS

Fig. 5—The simple sequence for obtaining correct balance with eompatible multi-
g t 1
plex stereo: a—adjust the volume conrols on the awmplifiers so the sound comes
from between the speakers; h—adjust dimension control 10 give stereo effect to
, . -
suit program and listening room.

turned down by itself, the stereo com-
ponent will get too big and the spread
will be too wide, and vice versa.

Slight misadjustment between the vol-
ume and dimension controls will not
throw the stereo out of balance, left
against right. This has been set, once
and for all, by the main amplifier gain
controls. Rather it will alter the degree
of stereo effect or the apparent sense
of “dimension.” But won’t this cause
distortion?

Before answering this question, it
should be pointed out that the same
question applies equally well to any
system in which matrixing is used—for
the Crosby system for FM radio and
also relative to 45/45 records. Any in-
accuracy in the angle at which a pick-
up is mounted or in its sensitivity to
stylus motion will result in the same
kind of difference from complete left—
right separation.

How much separation?

This makes it apparent that inac-
curate matrixing is equivalent to lack
of separation between left and right
channels. In particular, if the dimen-
sion control is slightly below its coirrect
setting, this is equivalent to a normal
“leakage” between left and right chan-
nels. If the difference is set to nine-
tenths of what it should be (1 db low),
this is equivalent to a separation be-
tween left and right of 20 db (one-tenth
breakthrough).

If the difference channel is 1 db high
(about 10%), this will be equivalent to
about the same separation except that
the “breakthrough” between channels
(left and right) is in opposite phase.

But how important is this break-
through? A lot of stress has been placed
on separation—but how important is it?
As far as separation for its own sake
is concerned, some 10 or 12 db is plenty.
This can be shown by playing mono-
phonic material over two speaker
systems, spaced as for stereo, and ad-
justing the levels out of balance.

When the two are at exactly the

| same level, the sound appears to be

www americanradiohistorvy com

halfway between (assuming you have
your phasing correct). When it is be-
tween 3 and 6 db louder in one speaker,
the sound from that speaker predomi-
nates and one gets the impression,
unless you put your ear close to it, the
other is not working. This is the effect
of difference in intensity only.

A similar eflfect occurs with relatively
small time difference, as demonstrated
by Haas’ experiments*. These estab-
lished that the apparent sound source is
the one that gets its sound to the
listener first.

So 10 to 12 db separation should be
adequate. Why then the insistence on
much bigger values of separation? The
full answer to this question is beyond
the scope of the present article, but we
can say here that lack of separation is
often likely to be accompanied by one
or more relatively severe forms of dis-
tortion that are audible. It is not simple
transfer of program from left to right
channel or vice versa that is likely to
spoil reproduction, so much as the ap-
pearance of distortion components of
the left channel program in the right
channel output and vice versa.

So it seems, in any stereo system, we
have two kinds of separation to worry
about: the system separation, and the
operating separation. If the system
cannot provide better than, say 20 db
separation, we are likely to be in trou-
ble. The probability is that a good
proportion of this one-tenth break-
through is not just transfer of program
from left to right and vice versa, but
it contains distortion components; and
a 10% distortion component is not
good! As a guarantee against this,
separation much better than 20 db
should be possible with the system.

But in practical operation, so long as
we know the nature of the break-
through does not produce distortion, a
separation of 10-12 db is plenty. Lack
of perfect adjustment between the main
channel volume and the dimension con-
trol will result in a little breakthrough,

*Langford-Smith, Kadiotron Designers Hand-
book, Fourth Edition, page 867.
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RADIO SHACK STUNS

THE HI-FI W

ONLY 36-WATT
HI-FI AMPLIFIER

UNDER $100!

Hi-Fi Monaural
36-Watts

Hi-Fi Stereo
18-Watts

REGULAR
VALUE

$129-95

RADIO SHACK EXCLUSIVE!
by the makers of the famous REALISTIC

Electrostat-3 Electrostatic Super-Tweeter

20

$7 Down

Never before has there been a 36-watt amplifier within a mile of this
REALISTIC low $69.50 price! And it performs with the finest! Yes, this
new REALISTIC "*STEREO-36'" is the ideal choice whether you're ‘‘stereo’’
or ‘‘moncurally” inclined. It delivers a full 36 watts (72 watts peak!}
when used in a monaural system . . . yet, just @ twist of the Channel
Mode Selector turns it into o full-fiedged dual 18-watt {36 watls peak!)
stereo amplifier and dual pre-amp Stereo Control Center! It's Exclusive
at Radio Shack, because cost-conscious Radio Shack knows how to use
its 36 yeors of experience ta praduce the finest in high fidelity at tl.2
lowest passible cost! It's not done with mirrors . . . it's done with
enormous purchases and the manufacturing ‘“‘know-how'' of Radio
Shack's staff of design and production engineers. The new REALISTIC
“'STEREOQ-36'" is one of the finest stereo monaural amplifiers on the
market today! We guarantee it to be equal or superior, in specifications,
performance and oppearance to any similar amplifier costing up to

569

INCLUDING CABINET
Technically Minded? Read These Specs!

Laboratory-verified specifications! Power Outpul: 18 watts per channel {36 watts peakt).
Freq. Response: 20-20,000 ¢ps +0.5 db. Hum and Noise: 80 db down. Distortion: less
than 19, at full rated output! Separate wide-range {12 db) bass and treble controls:
Twin-section, single-action master volume cantrol with loudness off-on switch, Channel
balance control: Variable equalization control: Channel mode selectar with indicator lights
and rumble reduction setting for use on monaural records; 4-position input selector. Has
4, 8 and 16 ohm outputs for each channel. 10 tubes. 140 watts, 115.volts AC, Mecsures
only 54" h. x 145" w. x 111,” d. Order No. R-33CX505Y. Ship. wt. 18 Ibs.

$7 Monthly

$130.00 cr your money back!

BUY IT AT EITHER STORE OR BY MAIL — ONLY 10%

SALE

DOWN!

J RADIO SHACK 36-WATT STEREO

e SYSTEMS AT TERRIFIC SAVINGS!

ABSOLUTELY FREE!
Radio Shack’s Big BARGAIN BULLETIN
Realistic Stereo-36 Reg. Value Realistic Stereo-36 Reg. Value Lists fh‘ous.cmd.s of excl.usive Radio Shack
HI-FI Amplifier . . $129.95 { Hi-Fi Amplifier . ..$129.95 Bargains in high fidelity, amateur gear,
British Monarch Hi-Fi Garrard RC-121 I [51 ORI, [Bels, ek e ekl
Changer ... . 54.50 | Stereo Changer ... 41.65 kits, records, etc.
G-E Diamond Stereo G-E Diamond Stereo I_ _________________
GC-7 Cartridge .......... 23.47 | GC-7 Cartridge .......... 23.47 I
; ADIO SHACK CORP. Dept. 3E
2-Reclistic Solo 2-E-V SP12B Hi-Fi | RADIO R, el U
Speakers in Cabinets .. 39.90 12" Coax Speakers ... 68.60 | mmETTa FERSs ' "
Total Reg. Value $247-82 | Total Reg. Value $263-67 | "eyesendne |
SAVE$118.32 3P Q50 SAVE $103.72 31§ Q95 l s T - Lo {
nclude changer ase tor sys'em cthecked.
Order No. RX-SS7MY, Ship. Wt. 70 lbs. Order No. RX-SS8GY, Ship. Wt 65 Ibs. | T, M s p— J
$13 DOWN, $10 MONTHLY $16 DOWN, $12 MONTHLY | |
Base for Changer, R-5900B Wt. 4 |bs. Net $3.49 { Base for Garrard, 15C785 W#t. 4 Ibs. Net S4.51| [
| NAME _ _ al
—— . RADIO SHACK CORP. | ... g
® 730 Commonwealth Avenue, Boston 17, Mass. ' I
® 167 Washington Street, Boston 8, Mass.
® 230-240 Crown Street, New Haven 10, Conn. l Sl _—_Z.O_'\_‘E__:_Tf_____!
MARCH, 1959 25
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THE INCOMPARABLE ARGOS

$z4 D5 Lciotie Ner

Model TSE-1S—Ducted Port Hi-Fi Enclosure
with TWO Speakers

Never before such thrilling tone quality in this size...at this price!

Response 40 to 17,000 cycles.

usk in adding Stereo to your pres-
ent Hi-Fi system

Use two together in new Stereo
Hi-Fi system

use as Hi-Fi extension speaker in
other rooms

use on bookshelf or floor (space-
saving size 24 x 11 x 10 in.)
ASK af your radio parts distributor

or Hi-Fi store or write direct for
FREF catalog.

PRODUCTS

DEPT. L, 301 MAIN ST., GENOA, ILL.

9
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STEREO

in one phase or other, without any at-
tendant distortion. Consequently, this
is quite acceptable. In fact a little ad-
justment of this kind may actually im-
prove the stereo illusion for a particular
room or program or combination of the
two.

If both the main-audio and differ-
ence-channel outputs have, say, less
than 1% distortion, and no cross-modu-
lation distortion hetween them, the left
and right channels will each have an
overall distortion of less than 1%. Even
if the dimension control is 10% off its
correct setting, the program in each
(left and right) output, will still have
less than 19 distortion.

But getting back to the FM multi-
plex system as a whole, the compatible
version is about the most compatible
thing in stereo. A regular FM receiver,
without adapter, can receive the mono
channel and ignore the stereo, and its
quality will be as good as any mono
dise. With a stereo adapter and ampli-
fier—loudspeaker system, it will give
good stereo that has the advantage of
being adaptable to program or listening
conditions. And it ean readily be tied
in with a stereo system using discs or
tape as a source material. In fact many
tuners and preamps are already pro-
viding for it.

This article has aimed at explaining
what compatible FM multiplex is.
There is still quite a bit more to know:
How well does it work? Does it sacri-
fice anything in quality (as compared
with straight FM) to get stereo? And
how do you go about signal tracing it?
These and related questions will be
taken up in a further article in a forth-
coming issue. END

TWO MORE STEREO
SYSTEMS

Stereo broadcasting continues to
challenge the electronies industry’s
inventors—and two new experimental
systems have now been added to the
half-dozen previously proposed (News
Briefs, RAp10-ELECTRONICS, January and
February, 1959).

Motorola Inec. and station WGN-TV,
Chicago, jointly presented a demonstra-
tion of a proposed stereophonic TV sys-
tem, using present TV standards but
adding a multiplex sound subecairier.
The compatible stereo—mono system has
a matrixing stage to direct sounds to
the proper audio-amplification channels.
The subcarrier bandwidth is 5 kilo-
cycles.

Calbest Electronics Co., Los Angeles,
announced the development of a com-
patible stereo FM system which uses
a “narrow-band” multiplex subcarrvier,
making possible two subecarriers, in
addition to the main carrier, on a single
FM channel (the second for such sub-
sidiary uses as monophonic music
beamed to stores and factories). The
Calbest technique employs a sum-and-
difference method, with a crossover at
3,500 cycles, the output of both chan-
nels being identical at frequencies above
this point.

RADIO-ELECTRONICS
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STEREO

1eW

Reviewed by
Chester Santon

Station WQXR
New York City

DISG 7,

and

STEREO and MONO

IAPEY

NE vear ago, this column ecarried a brief
account of the first public appearance
(Dec. 13, 1957) of 2 stereo dise intended for
commercial rvelease. Several records employing
the Westrex 45/45 system were played back
during that demonstration with a lab stereo

pickup more than twice as bulky and expensive
as the home pickups in use today.

As I recall the event, the highlight of the
evening was a luboratory dise furnished by
Westrex. Reproduced by speakers at least 15

feet apart, this stereo record re-created the
depth and dimension of a scene from ‘‘South
Pacific” as Juanita Hall, a chorus and orchestra

were heard in Bali [/{ai. In the weeks that
followed. pressings of this disc (dated 10/21/57)
were distributed for test purposes to the phono-
graph industry. 1 have used my copy only on
state occasions such as the inauguration of a
stereo pickup or other component.

In terms of low distortion content, this early
example of disc stereo stands up well even in
the company of today’s stereo records. Bali Hai,
33% minutes in duration. occupies a band %
inch wide at the outer edge of a 12-inch record.
Upon measuring a recent lizht-music recording
made with a Westrex cutter (Mercury SR-60013
reviewed below), I detected better range in an
outer-edge selection that ran for 3% minutes vet
occupied a band only %% inch wide.

The progress ol the stereo disc is evident
in other ways. I have listened recently to the
better-than-average Westminster recording of
the Tchaikovsky Nutcracker Ballet (Rodzinski
and the Philharmonic Symphony of London) in
three different versions, monophonic disc, stereo
disc and two-track 7.5-ips stereo tape. The tape
is far ahead in the bass end and is followed by
mono and stereo discs in that order. The highs
tell a different story. There the mono disc is
superior by a clear margin. Next is the tape
(plaved back flat) with the stereo disc a close
runnerup.

Commercial stereo dises, after a poor start one
vear ago, have almost caught up with stereo
tapes and mono dises in technieal specifications.

GRIEG: Peer Gynt—Iincidental Music
Oivin Fjeldstad conducting London Symphony
Orchestra

London FFSS Stereo Record €S5-6049
This disc will not be greeted with cheers in all
quarters. For the puast year, we have been told
by recording engineers (who have records to
prove theiv point) that low bass {requencies
could not be transferred to a stereo disc. Now
along comes London with the penetrating ex-
treme lows of the bass drum formerly heard only
on the better monophoniec records. These lows
occur in the section entitled In the Hall of the
Mountain King. Separation is easy and reveals
details in the music scarcely noticed in the past.
Fijeldstad, known to a few record collectors as
conductor of the Oslo Philharmonic, displays an
authentic Scandanavian approach to this de-
seriptive musie.

The Queen's Birthday Salute
Royail Artillery Band
Vanguard Stereo Record VSD-2011

The stereo aud monophonic versions of this

MARCH, 1959

release offer interesting comparison. A wider
frequeney range is present in the single-channel
dise but the greater impact comes from the
stereo job. Two channels make the listener a
particinant in the ceremony that took place in
Hyde Park, London, on the occasion of the 31st
birthday of Queen Elizabeth II. In stereo,
squadrons of cavalry sweep agross one wall of
your room. In the mono version, their deep
clatter is stationary. The climax of the ceremony
and the record is a 21-gun salute. Bass fre-
quencies of greater depth boom forth on the
monophonic version, but stereo lets you follow
the sound waves of the cannon as they travel
from right to left until they hit the walls of
buildings at the edge of the park. Stereo is my
choice hands down because my pickup easily
covers the bass in this remarkable Vanguard
record.

Skin and Bones
Carl Stevens Orchestra
Mercury Stereo Record SR-60013

The title heve refers to the predominant use
of percussion and trombones in this carefree ap-
proach to popular music. Although skins are
featured, there is nothing hidebound in these
Carl Stevens arrangements of standard tunes.
Ultra close, multiple miking gives you all the
presence a good system can deliver. The ex-
ceptional response is partly explained by the
brevity of the record. Some classical stereo discs
crowd 20 or more minutes on one side. The
symptoms of such crowding are reduced level
and dynamic range. This release spreads 13
minutes over side 1; side 2 offers 14 minutes of
music. On both sides, the {inal band is as good
as the first.

Music Boxes and Chiming Clocks from

Alec Templeton Collection

RCA Victor Stereo Record LSP-1867

Some of the tirst examples of bona fide high-
fidelity recordings used music boxes to demon-
strate successful handling of transients. This
disc proves that it is possible to preserve steep
wavefronts of clean configuration in a twin-
channel groove. Mr. Templeton’s amazing col-
lection of antique music boxes and clocks, rve-
corded at his home, includes mechanisms as
small as a cigarette case. Others have an 8-foot
height and ovganlike tone. The most startling
sonorities on the rccord issue from a timepiece
delicately referred to as a ‘“*Grandmother clock,”
The larger instruments derive the greatest bene-
fit from the added depth that is the result of
stereo.

WAGNER: Die Walkiire, Act 1
Hans Knappertsbusch conducting Yienna

Philharmonic Orchestra

London FFSS Stereo Records (2} OSA-1204

London has increased its already commanding
lead in disc stereo with the release of this stirring
opera based on German legend. Every technical
sign points to this as the outstanding operatic
item of the stereo disc’s first year. The sump-
tuous sound captured on this recording may help
to turn the tide toward dises when more play-
back equipment of expensive design comes into
sterec use. The range and power of the orches-
tra, the realism and depth of the voices of

wwWwW americanradiohistorvy com

RICHARD TUCKER
tapes his own
recordings on

That alone is not
the reason why
you should use

Here’s why
! you should use

It’s the best-engincered tape in the world
...gives you better highs...better lows...
better sound all around! Saves your tape
recorder, too —because the irish FERRO-
[ SHEEN process results in smoother tape
...tape that can’t sand down your mag-
netic heads or shed oxide powder into your
machine. Price? Same as ordinary tape!

Available wherever quality tape is sold.
ORRadio Industries, Inc., Opelika, Alabama

Export: Morhan Exporting Corp., New York,N. Y,
Canada: Atlas Radio Corp., Lid., Toronto, Ontario

97


www.americanradiohistory.com

SHOW, SHOW,
go away-—

JERROLD makes
clear pictures pay

vitn NEW XYY Home Amplifer !

Jerrold's HSA-46 is a VHF Preamplifier that incorporates 2 two-stage
neutralized triode amplifiers designed specifically for low noise figure
(ability to work with small signals) and flat response (to avoid picture
degradation, especially on color) over the entire TV and FM range.
Features 15 db gain; 300 ohm input and output; max. input signal
30,000 uv per ch. on 7 chs.; 24 hr. continuous operation; 110 V. AC,,
18 watt power consumption.

EXTREMELY LOW NOISE FIGURE DELIVERS SUPERIOR
RECEPTION TO ONE OR MANY TV AND/OR FM SETS!

QUTLETS

Delivers high signal Used with Jerrold's MF-2 Used with Jerrold's new Home
strength {6 times antenna Coupler delivers 3 times  System outlets provides excellent
signal) to single receiver. antenna signal to each of reception at any number of

two receivers. plug-in outlets throughout a home.

DEMONSTRATE IT—YOU’LL SELL IT!

Write today for special applications literature.

ELECTRONICS CORPORATION
HH Dept. PD 142, The Jerrold Building, Philadelphia 32, Pa.

Jerrold Electronics (Canada) Ltd.
Export Representative, CBS International, New York 22, N.Y.

LOOK TO JERROLD FOR AIDS TO BETTER TELEVIEWING
98
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Kirsten Flagstad, Set Svanholm and Arnold Van
MiR are fully evident only on the finest speaker
systems.

Deep River
The Robert Shaw Chorale
RCA Victor Stereo Record L5C-2247

Spirituals sung with precision and compassion
by the Shaw Chorale are a new experience in
stereo. Deep, rich detail is diseovered by the ear
that probes this musie with the aid of two good
audio channels.

Cinerama South Seas Adventure
Alex North conducting Cinerama Symphony

Orchestra

Audio Fidelity Stereodisc AFSD-589¢9

In 1952, the seven sound chanmnels of the
Cinerama motion-picture process anticipated
much of the current interest in stereo. Now, for
the first time, portions of a Cinerama sound
track are available on a stereo dise. The experi-
ment will hold greatest interest for those who
have seen the film. Others may find the record
more mystifying than entertaining. Not havins
seen the picture, I was unable to make head or
tail of the episodes, and the record jacket offered
very little help. The 97-piece Cinerama Orchestra
heard throughout the travelogue provides more
convincing evidenece of multichannel sound than
do the scenes recorded on location.

Organ Concert
Austin Lovelace
Concert-Disc (Stereo)} €5-32
Pedal notes of surprisingly firm bass are an
outstanding feature of organ release. Yet they
come through without muddying the rest of the
tonal spectrum. The organ played by Austin
Lovelace at the First Methodist Chureh in
Evanston, 1., was rebuilt in 1954. It now in-
cludes some of the features found to be desirable
in older organs for the performance of music
from the Baroque era. Several modern works
share the program with selections by Bach,
Peeters and Pachelbel. Mike placement takes
full advantage of the reverberant acousties yet
maintains smoothness throughout the frequency
range.

RESPIGH!: Feste Romane
RACHMANINOFF: Symphonic Dances
Sir Eugene Goosens conducting London

Symphony Orchestra

Everest Sterec Records {2) SDBR-3004

Outstanding engineering in the design of ve-
cording equipment used by Everest continues to
pay handsome dividends in the stereo sound of
the finished produect. In this two-record album.
adequate precautions have heen taken to ac-
commodate the wide groove cut necessary for
good results on stereo discs. The Feste Romane.
with its shattering fortissimos, is spread over
two record sides. Monophonic recordings of this
music. with the exception of a Westminster Lab
Record, place the work on one side of a disc.
The seldom-recorded Syiphonic Dances offer at-
tractive Rachmaninofl melodies in pleasantly
spirited form.

RAVEL: Daphnis and Chice [Complete Ballet)
Manuel Rosenthal conducting Orchestra du

Théédtre National de 1'"Opera de Paris

Westminster Stereo Records (2} WST-204

Those awaiting a top-noteh performance of
this ideal-for-stereo ballet score are advised to
wait while the stereo catalog is undergoing
major expansion. Although plenty of know-how
and skill is revealed by the IFrench engineers
responsible for the sound on this two-record
album, other econductors could top this per-
formance.

STRAVINSKY: Firebird Suite
Pierre Monteux conducting Paris Conservatoire
Orchestra
RCA Victor Stereo Tape BCS-88
(7-inch; playing time, 20 min. $6.95)
The groaning and grumbling of the lower
strings at the beginning of this tabe will sound
like the sweetest music to the man sampling a
new investment in good woofers. Throughout
this bpoised performance. the lows are more
impressive than the highs, a relationship that
is found in quite a number of tapes on the
market today.
Mike Todd's Broadway
Everest Stereo Record SDBR-1011
This album is a tribute to a master showman.
Mike Todd's last production, ““Around the World
in 80 Days,” set a new standard in motion-
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MR. ELECTRONICS MAN:

If you're 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 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” IS 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
have. Since 1927 CREI has provided alert
young men with the techncal 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.

143-F

3 8 it 2 . 112-F
Look at this partial listing of organizations

What’s the next step? Certainly get more information than

we can cram into one page. Fill out and mail the postage free
reply coupon below today, or write Capitol Radio Engineering
Institute, 3224 16th St., 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 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 good in the better electronic jobs.
(Electronics experience is not required for admission to CREI
Residence School.)

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

BraND NEw COURSE ADDED: AUTOMATION AND INDUSTRIAL
ELECTRONICS ENGINEERING TECHNOLOGY:

Complete course, covers all phases of automation. Special
emphasis on theory, functioning and applications of servo-
mechanisms and computers. Also note-worthy: Lessons
on machine control, instrumentation, data-processing, and

telemetry.

3224 16th St., N.W. Washington 10, D. C.

FREE BOOKLET! MAIL THIS POSTAGE-FREE POST CARD TODAY
CAPITOL RADIO ENGINEERING INSTITUTE

ECPD Accredited Technical Institute Curricula »

Founded 1927

LM

To obtain fast immediate service and
to avoid delay it is necessary that the
following information be filled in:

that recommend CREI training for their
own personnel: All American Cables and
Radio, Inc.; Canadian Broadcasting Corpo-
ration, Columbia Broadcasting System;
Gates Radio Company; Federal Electric
Corp.; The Martin Company; Douglas Air-
craft Co.; U. S. Information Agency (Voice
of America); Canadair Limited; Trans-
Canada Air Lines; United Air Lines. Their
choice of training for their own personnel
is a good cue for your choice of a school.

“Your Future in the New World of Electronics” .

EMPLOYED
Please send me your course outline and FREE illustrated Booklet BY.
. . describing
opportunities and CREI home study courses in Electronic Engi- -
TYPE OF

neering Technology.

CHECK {] Electronic Engineering Technology
FIELD OF ] Broadcast (AM, FM, TV) Engineering Technology
GREATEST J[1 Television Engineering Technology

gD Radar, Servo and Computer Engineering Technology

INTEREST [ Aeronautical Electronic Engineerng Technology
[ Automation and Industrial Electronics Engineering
Technology
Name Age
Street
City. " i ~......Lone State.
Check: [ Home Study ] Residence School (] Korean Veteran
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PRESENT WORK ——

EDUCATION:
YEARS HIGH SCHOOL

OTHER ... . s s

ELECTRONICS EXPERIENCE.. ..


www.americanradiohistory.com

The Future is Wide Open in

GUIDED MISSILE
ELECTRONICS!

when you acquire high-level training in
ELECTRONIC ENGINEERING TECHNOLOGY

CRE

| prepares you

quickly for success in

GUIDED MISSILES

INSTRUMENTATION
SERVOMECHANISMS
ELECTRONICS MANUFACTURING

COMPUTERS

RADAR
AUTOMATION

TELEMETERING

AERONAUTICAL ELECTRONICS

COMMUNICATIONS

The Future then is in your hands...

Send now for CREI's NEW FREE BOOKLET

Crammed with facts and data—containing a
time-proved plan to make you ready for

the big jobs and high-salaried careers

now being offered in America’s fastest
growing industry.

-~ Il I TN IS N S N N TS A I T .

BUSINE

No Postage Stamp Necessary If Mailed in United States

SS REPLY CARD

4¢ Pos

CAPITOL
RADIO
ENGINEERING

INSTITUTE

tage Will Be Paid By

3224 SIXTEENTH STREET, N.W.
WASHINGTON 10, D, C

RET

I
Ist Class

Permit No. 288-R

Washington, D. C.

WA americanradiohistory com
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ASTRONAUTICS

TELLS how you can make a secure,
lifetime career in the tremendously
expanding field of electronics.

TELLS what employers demand of
YOU in technical knowledge.

TELLS what and where the oppor-
tunities are—what they pay—the
security and other benefits when
you qualify.

TELLS how you can qualify for top-
pay jobs in Radar, Guided Missiles,
Servos, Computers, Aecronautical
Electronics, Electronic Manufac-
turing, Communications.

TELLS how we can help YOU become
a leader in your profession, in mini-
mum time.
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STEREO

picture audio qualily with its excellent stereo
sound. It is fitting that these tunes representing
his hit shows have now received the benefit of
the latest stereo dise techniques.

Cootie Williams in Stereo
RCA Victor Stereo Tape BPS-173
(7-inch; playing time, 21 min. $6.95)
The latest RCA stereo tape recalls the days
when Cootie Williams played in the Duke Elling-
ton band. The familiar growling trumpet that
was a distinctive part of that aggregation during
the ’30's now fronts a new band in this stereo
release. The style is relaxed. The tunes range
from Artie Shaw’s Summit Ridge Drive to
Ellington’s Caravan. The sound here is clearer
than that found on RCA pop stereo tapes one

year ago.

Other Worlds Other Sounds

Esquivel and His Orchestra
CA Victor Stereo Tape CPS-171
(7-inch; playing time, 24 min, $8.95)
Esquivel is a Mexican bandleader and ar-
ranger with a flair for putting stereo to his own
use in popular music. In this novel album he
leads a 26-piece orchestra, plays the piano and
directs the Randy Van Horn vocal group in old
favorites such as Begin the Beguine, Night and
Day, Poinciana. ete. A beguine tempo is furnished
in all selections by a rhythm section made up of
two guitars, tvmpani, bongos, eonga drum and
organ. The listener is kept very busy following
the arrangements while the sound is juggled

from one channel to another.

Rossini Overtures
Re'r;é Leibowitz conducting Pasdeloup Orchestra,

aris

Urania Stereo Record USD-1014

Enjoyable, nonfrantic performances of four
well known Rossini overtures. Distant miking
preserves the illusion of a concert hall and
makes easier the separation of instrumental
choirs. Unfortunately, this spacious perspective
is gained at a price. A pre-echo problem is more
apparent when added gain is required to bring
up the music to normal volume. Yet the sterco
illusion is more effective in this item than in a
companion Urania relecase of Handel's Water
Music (USD-1023) because the orchestra is de-
ploved in a more conventional seating arrange-
ment.

GRIEG: Concerto in A Minor
RACHMANINOFF: Rhapsody on a Theme of
Paganini
Leonard Pennario, piano
Erich Leinsdorf conducting Los Angeles
Philharmonic Orchestra
Capitol Stereo Record SP-8441
Siznal level is below normal in these sensitive
performances of two highly popular compositions
for piano and orchestra. Even stereoc systems low
in background noise will find this dise ditticult
to reproduce. Surface noise becomes a problem
when the gain is increased in playback. The
monophonie version is the safer bet.

Landmarks of a Distinguished Career
Stokowski and Symphony Orchestra

Capitol Stereo Record SP-8399

Released at the same time as the disc above, a
slizhtly better level is maintained in these
specialties associated with the career of Stokowski
on records. The Debussy Clair de Lune and
Afternoon of a Faum share honors with Sibelius’
Swan of Tuonela for cleanest sound. Distortion
rises steeply at the end of side 2.

Serenata
Antonio Janigro conducting | Solisti de Zagreb
Yanguard Stereolab Record ¥SD-2013
A delicious record and a highly instructive one
when this agile string group is heard in both
stereo and mono versions. A listening comparison
on top-flicht equipment reveals differences in
frequency range that can be deseribed in the
following manner. Divide the total frequency
range of the mono version into eight equal parts.
The segments comprising the top treble and the
lowest bhass are missing in the stereo version.
However, heard by itself on a subsequent oc-
casion, the stereo version offers the illusion of
good frequeney range hecause of the basic ad-
vantage stereo enjovs in presence. The mono-
phonic dise has the better range but the stereco
unlocks the conversation voiced by the string

orchestra.

Ports of Pleasure
Les Baxter Orchestra and Chorus
Capitol Stereo Record ST-848

Mood albums are twice as moody in stereo.

MARCH, 1959

YOU CAN'T HEAR

‘SPEC’ SHEET!

Sonotone’s stereo cartridge has
more than just good specs...it
gives brilliant performance! More
phono makers specify Sonotone

for the top of their line—here’s why:

Only Sonotone gives true sound without distortion...high
frequency response without record cutting! Sonotone stereo
gives a performance so superior you can truly hear the differ-

ence. The secret? Sonotone’s four exclusive operating features:

1. Extremely high compliance.

2. Amazingly clean wide range frequency response.

3. Wide channel separation, due to Sonotone’s pan-
tagraph yoke.

4. Rumble filter to screen out vertical turntable noise.

SPECIFY...STOCK...SELL...

Sonotone

P
Electronic Applications Division, Dept. CE-39

ELMSFORD, NEW YORK
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Manufactured by AUDIO DEVICES, INC.
444 Madison Ave., New York 22, New York
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Aupiotape has excellent response at high and low frequencies—
assuyes most faithful reproduction of all sounds.

AubloTaPE has exceptionally low background noise, through
better dispersion of finer oxide particles.

AupIOTAPE has increased output and reduced distortion because

the oxides are magneticaily oriented.

AuDIOTAPE has unequalled uniformity of output—guaranteed not to
exceed + !4 db within the reel and -~ 1% db from reel to reel.

AuploTaPE is continuously monitored in production for output,

uniformity and freedom from distortion.

AupiOTAPE has no oxide rub-off because an improved drier-type

formula prevents it, even on dirty heads.

AUDIOTAPE is on the C-slot reel—fastest-threading reel ever developed.

AupioTaPE assures you of smooth, quiet tape travel—even under hot,
humid conditions—because of a special moisture-repellent binder.

AubioTaPE has exceptionally low surface friction—reduces wear on heads.

For-even more reasons — see your Audiotape dealer today

Offices in Hollywood & Chicago

We'll give you nine reasons for buying Audiotape:

Before | buy ANYTHING,
/'ve got fo have a
reason, so...

what's so
good about

Audiotape?

wWwWwW americanradiohistorvy com

STEREO

Witness this imaginary Oriental travelogue by
l.es Baxter. The seating of the orchestra is
unorthodox, in keeping perhaps with the mys-
teries of the East conveyed by these Baxter
compositions. Strings carry the main burden
with exotic percussion bursting into bloom all
over the sound stage.

Sauter-Finegan Memories of
Goodman and Miller
Sauter-Finegan Orchestra
RCA Victor Stereo Record LSP-1634

Stereo is reviving interest in the type of
sound featured by full-voiced dance bands of the
’30’s and '40’s. As every middle-aged cat knows,
Bill Finegan used to arranze for Glenn Miller
and Eddie Sauter for Benny Goodman. In this
unusually clean recording, they dust off the old
arrangements and reminisce in style with their
own fine band. The elarinetist in the Goodman
material is heard at far left in some tunes,
slightly left of center in others. A very minor
myslery in an otherwise territic album.

BRAHMS: Symphony No. 1 in C Minor
Jascha Horenstein conducting Symphony
Qrchestra of Southwest German Radio
Stereovox ST-PL 10.490
A substantial performance is buttressed by
the added solidity that stereo imparts to a veal
piece of music. The banks of strings in the
second movement, heard in three dimensional
sound, call attention in a new way to Brahms’
mastery of the symphony orchestra.

Cook's Tour of Stereo
Cook Yector-Stereo Record 2004 SD
Emory Cook is recutting the stereo records in
his cataloy, using the new Cook Vector-Stereo
cutter. This cutter employs the technique set
forth by Dr. Goldmark of CBS Laboratories at
the 1958 IRE convention. Due to reduction of the
energy in the vertical component, this copy of
Cook’s Tour of Stereo sounds hetter than the
early stereo pressing of the same material. Be-
cause there is little or no compression in the new
copy, sound is relatively open and full. Improved
range offers presence similar to that found on
monophonic dises by Cook. The musical samples
of his catalog benefit more from the new cutter
than do the familiar sound effects used to
transhort the listener on this tour.

Monophonic Recordings

Note: Records below are 12-inch LP and play
back with RIAA curve unless otherwise indicated.
Hi Fi Highlights from Bizet's Carmen
Raymond Saint-Paul conducting Chorus and

Orchestra

Harmony HL-7127

Here is an excellent buy in Columbia’s $1.98
Harmony series. Recorded in Paris with soloists
from 1'Opéra-Comique, these highlights provide
an enjoyable introduction to the most popular
French opera of all time. The young singers
reflect the tradition of the opera house that first
produced Carwen in 1875. The sound is fresh
and the miking is exemblary. Apparently neither
the artists nor engineers were told that their
efforts would end up on a bargain-price disc.
DELIBES: Sylvia {Complete Baliet)
Anatole Fistoulari conducting London Symphony

Orchestra

Mercury OL 2-106

Don’t throw away your expensive monobhonie
pickup while albums such as this are being
issued. The singularly bump-free response at-
tained here is ideal for dual-channel playback
with a good monophoniec cartridge. Anatole
Fistoulari, in his first recording for Mercury,
brings wide experience to this first modern
recording of the complete ballet. Highly recom-
mended.

TCHAIKOVSKY: Symphony No. 5 in E Minor
Pierre Monteux conducting Boston Symphony

Orchestra
RCA Victor LM-2239
The level is on the low side in this one.
Nevertheless, the recording merits wide attention
because this version is not available in stereo.
With the possible exception of the unique per-
formance by the lLeningrad Philharmonie on
Decca-—this is the F'ifth to own. Never one to
rush this orchestra in an eflort to play to the
baleony, Pierre Monteux preserves the full sonor-
ity of the orchestra in this lush symphony,
END
Name and address of any manufacturer of rec-
ords mentioned in this column may be obtained
by writing Records. Rapio-ELECTRONICS, 154 West
14 St., New York 11, NY.
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Use a battery for keying
or couple the unit to a
transinitter’s rf output
—you have a combina-
tion code practice oscilla-
tor and CW monitor

By BILL O. HAMLIN, WIMCA

ERE is a versatile transistor
CW monitor or code-practice

oscillator which can be used by

the beginner, novice or full-
fledged ham. In fact, the beginner may
learn the code with this device and later
connect it to a transimitter after getting
his ticket.

It is arranged so that versatility does
not end with usage as it provides for a
number of different connections or
hookups. It is powered by a battery
or rf and the variable output tone can
be heard from either its built-in speaker
or a pair of phones plugged into the
phone jack.

The unit is connected to a battery for
code practice, through a keying relay
to a battery for monitoring transmitter
output, or to the transmitter’s rf out-
put, so when the transmitter is keyed
the characters are repeated by the
audio tone of the monitor. The latter
also checks transmitter operation, as
failure of rf output cuts oftf the monitor.

Power required to operate the oscilla-
tor and get a good output from the
speaker is very small, in the order of 3
volts at 50 ma or 150 mw. Any size
transmitter will provide this power.
Just set C1 for proper operation.
Higher power and higher impedance
cireuits require less eapacitance for Cl.

With the value shown for Cl, 5-15

D
Ji LS-1Sppf IN6O

s PHONE +
7 o —@)JZ
RE o Qe / MHe2 lopeyearr
INPUT 2.5MH 25T25v R(—D
= o3
RI 2N256 | P
2208 7
& I
- VEL | PHONES
& ’l, €5,,.01 [ ”JS
R2  R3YIK -
6800 C4 .
450 73008 cT 2
T
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The finished oscillator in its small meter

puf, full eapacitance provides the right
monitor power for a 50-100-watt trans-
mitter output into a 52-ohm line with
C1 connected directly to this line. For
higher impedance and higher powers
proceed cautiously. The de voltage
across the monitor’s rectifier circuit
should not exceed 15 volts under any
conditions. Higher voltages may dam-
age components.

For best rf-powered operation the
instrument’s case is grounded. Of
course, the transmitter’s rf signal is
coupled to the tone generator’s RF IN-
pUT jack. If the transmitter uses a
coaxial transmission line, attach the rf
pickup to the coaxial line on the an-
tenna side of the low-pass filter to pre-
vent TVI. A gimmick wire works fine
for coupling from an open wire line to
the monitor. Sometimes the monitor
can be operated from the receiver’s an-
tenna input by eliminating capacitor C1
in the monitor proper and placing it
across the receiver’s antenna-relay con-
tacts, if one is used. This type of hook-
up is not always entirely satisfactory
because it is affected by receiver tuning
and factors peculiar to the individual
layout.

The well known Hartley oscillator is
used (see Fig. 1). Its frequency is
determined primarily by T and C3, but
is also affected by the other components.

Fig.

(CONNECTED TO CASE)
2N255,2N256

wWwWwW americantradiohistorvy com

1—Circuit of the l-tranmsistor unit.

RADIG

case.

Capacitor C2 is needed as an audio
bypass in 1f power operation. Its value
is fairly critical as it not only changes
frequency but also turn-off time when
the key is opened. Too small a value
increases the oscillator frequency; too
large a value causes monitor oscillation
to hang over, after the radio transmit-
ter is turned off.

Switch S is purely for convenience.
It disables the oscillator during radio-
telephone operation. Under battery
operation, open the key or disconnect
the battery to turn off the oscillator.

There is no volume control in this
circuit because it automatically works
out right for comfortable listening. An
L-pad attenuator could be used to con-
trol speaker volume if necessary.

Construction hints

The transistor CW tone generator is
built into a 2-inch meter case. The
2-inch wide shelf becomes the front
panel with the open side of the box
downward. A 2%-inch 3.2-ohm speaker
is used with a miniature output trans-
former.

Capacitors C2, C3 and C4 are minia-
ture low-voltage electrolytics. Be sure
that they are polarized according to the
schematic or they will be damaged. The
transistor can be either a 2N255 or

(Continued on page 108)

R1—220 ohms, I/, watt

R2—680 ohms, 1/, watt

R3—miniature pot, 1,000 ohms, with spst switch §

Ci—1.5-15-uuf trimmer

C2—25 uf, 25 volts miniature electrolytic

C3—2 uf, 15 volts, miniature electrolytic

C4—1 uf, 15 volts, miniature electrolytic

C5—.01 uf, disc ceramic

D—IN&0

JI, 2, 3—tip jacks

J4, 5—phone jacks, 3-conductor, closed

RFC—[-2.5mh choke

S—spst on R3

T—output transformer: primary 300 ohms, ct; second-
ary, 3.2 ohms {Argonne AR-12| or equivalent}

Y—2N256

Case, 4/, x 4 x 4 inches cut for 2-inch meter

Speaker, 3.2 ohms, 2V/, inches

Miscellaneous hardware
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SUPERIOR’S NEW MODEL 77

=== VAGUUM TUBE VOLTMETER

WITH NEW 6’ FULL-VIEW METER

.V‘ Compare it to any peak-to-peak V. T, V. M. made by any other manufacturer ot any price!

¥ Model 77 completely wired and calibrated with ity of damage or value changes of delicate
accessories (mcludnng probe, test leads and components.

porfablel catrylngcase]sell for only $42.50. ## Model 77 meter is virtually burn-out proof. The

¥ Model 77 employs & sensitive six inch meter. sensitive 400 microampere meter is isolated from
Extra large meter scale enables us to print all the measuring circuit by a balanced push-pulil
calibrations in large easy-to-read type. amplifier.

# Model 77 uses new improved .SICO printed cir- ## Model 77 uses selected [% 1ero temperature
cuitry. coefficient resistors as multipliers. This assures

hangi i b
¥ Model 77 employs a 12AU7 as D.C. amplifier and unchanging accurate readings on ali ranges

two 9004's as peak-to-peak voltage rectifiers to
assure maximum stability.

» Model 77 uses a selenium-rectified power supply SPECIFICATIONS
.resulting in less heat and thus reducing possibil- ¢ DC VOLTS — 0 to 3/15/75/150/300/750/1,500
Yoirs' ("M"‘f“’“"‘s .’ly’p‘éﬁléii‘?/?é‘cf”aoo'/qs‘ﬁ
AS A DC VOLTMETER: The Model 17 is indis- "OLT RMS) — 0 {(
pensable in Hi-Fi Amplifier servicing and a must volts C VOLTS (Peak to Pea
for Black and White and color TV Recelver servic- (8)/1:?\{1%(0044&%/2%/2&001 ::Jtsoh;]s/l‘i%%go I})gl:lls(/?
ing where circuit loading cannot be tolerated. 100,000 ohms/1 mezohm,/10 megohms,/100
AS AN AC VOLTMETER: Measures RMS values if megohms /1,000 megohms. ¢ DECIBEES —~10
sine wave, and peak-to-peak value if complex wave. db to 4+ 18 db, 4 10 db to 4 38 db. 30 db to
Pedestal voltages that determine the ‘‘black” level - 58 db. All based on 0 db — .006 watts (6 mw)
in TV recelvers are easily read. into aRSOO lg;hmc“llnel (11 'l::v) .1 ZEROt Cféﬁl}m}
= METER — For scrmna or allgnment w: ul
Model 77 "VACUUM  TUBE VOLTMETER AS AN ELECTRONIC OHMMETER: Because of Its scale range of 0 ta 1.5/7.5/37.5/75/150/375/750
. Tetal Price $42.50—Terms: $12.50 after wide range of measurement leaky capacltors show volts at 11 megohms input resistance.

up glaringly. Because of its sensitivity and low
loading, intermittents are easily found, isolated
and repaired.

Model 77 comes complete with operating instructions, probe and test Jeads. s
Use it on the bench—use it on calls. A streamlined carrying case, included at
no extra charge, accommodates the tester, instruction book, probe and !eads

Operates on 110-120 volt 60 cycle. Only ..

=== 90 000" ALLMETER

THE ONLY 20,000 OHMS PER VOLT V.O.M. SELLING FOR LESS
THAN $50 WHICH PROVIDES ALL THE FOLLOWING FEATURES:

10 day irial, then $6.00 monthly for 5
months © satisfactory. Otherwise return,
No explenation necessary!

¥ 6 INCH FULL-VIEW METER pro- from .00025 MFD to 30 MFD
vides large easy-to-read calibra- addition to the standard volt, cur-
tions. No squinting or guessing rent, resistance and decibel ranges.
when you use Model 80.
i 4~ HANDSOME SADDLE-STITCHED
1 MIRRORED SCALE permits fine CARRYING CASE included with
accurate mecsuremgnts where frac- Model 80 Allmeter at no extra
tional readings are important. charge enables you to use this fine
¥ CAPACITY RANGES permit you to instrument on out§|de calls as well
accurately measure all condensers as on the bench in your shop.
SPECIFICATIONS: FEATURES:
. 7 D.C. VOLTAGE RANGES . o Transt o
Model 80 — ALLMETER. .. Total Price (At @ sensitivity of 20,000 Ohms per Vol ® A builtin lsclotion Transformer ouitmaret’y
12.50 af 10 d trial 0 to l5/75/150/300/750/]500/7500 Volts. isolates the Model | rom the pow
R i $ .f Oster h Oz ”0. ! 6 A.C. VOLTAGE RANG{E?OOO - — capacity service is in use.
nths 1t satis- tivit s per Vo .
it $600 hmon’thly or me | t'l (()A:ocI 'Is5e/n7sgfl¥l5g/§00/750/l50r0n Voh’s o Selected, 1% zero femperoiu.re‘coemuem metal-
factory. Otherwise return, no explanation 3 RESISTANCE RANGES: ized resistors are used as multipliers to assure une
necessary! 0 10 2,000/200,000 Ohms. 0-20 Megohms. changing accurate readings on all ranges.
\. J 2 Ao N RdANGgs £d., .05 Mfd. to 30 Mfd
100025 mfd. to .3 Mfd., .05 Mmfd. 10 d
5 D.C. CURRENT RANGES Mode! 80 Allmeter comes 0
0-75 Microamperes, 0 to 7.5/75/750 Milli- complete with operating
NOTE: The line cord is used only for capacity 5 DEGC"";:;:eRS,A(:J'GOE]S‘s Amperes. instructions, fest decds
measurements. Resistance ranges operate on ~6dbto + 18 db. + 14dbto + 38 db and portable carrying
+ 34dbto + 58 db case. Only ... ...

self-contained batteries.

SHIPPED oN APPROVAL Try for/10 days befuye you buy ! If completely satisfied, send down payment ofter trial ond

NO MONEY WITH ORDER —NO C.O.D. “If not completely satisfied, return to us, no explanation necessory

SEE PAGE 107 FOR COMPLETE DETAILS
MOSS ELECTRONIC, INC. 3849 TENTH AVE., NEW - YORK 34, N. Y.
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For the first time ever: ONE TESTER PROVIDES ALL THE SERVICES LISTED BELOW!

SUPERIOR’S NEW
MODEL 76

ALL PURPOSE BRIDGE

IT's A

CONDENSER BRIDGE

with a range of .0000t Microfarad te 1000 Microfarads
{Measures power factor and ieakage too.)

TS A

SIGNAL TRACER

which will epable you to trace the signal from antenna
to speaker of all receivers and to finally pinpoint the
exact cause of treuble whether it be a part or circuit
defect.

IT's A

RESISTANCE BRIDGE

with a range of 100 ohms to 5 megohms

o

v's A

TV ANTENNA TESTER

The TV Antenna Tester section is used first to determine
if a *'break'’’ exists in the TV antenna and if a2 break does
exist the specific point (in feet from set) where it is.

SPECIFICATIONS:

Model 76 BRIDGE . . . Total Price $26.95—

Terms: $6.95 after 10 day trial, then $5.00
monthly for 4 months if satisfactory. Otherwise
return, no explanation necessary!

RESISTANCE BRIDGE SECTION

CAPACITY BRIDGE SECTION

4 Ranges: .00001 Microfarad to 1000 Micro-
tarads. Will also locate shorts, and leakages
vp to 20 megohms. Measures the power fac-
tor of all condensers from .1 to 1000 Micro-
farads. (Power factor is the ability of a con-
denser o relain @ charge and thereby filter
efficiently.)

TV ANTENNA TESTER SECTION

SIGNAL TRACER SECTION

With the use of the R.F. and A.F. Probes in-
cluded with the Model 76, you can make
stage gain measuremenis, locate signol loss
in R.F. and Audio slages, localize faulty
stages, locate distortion and hum, etc. Pro-
vision has been made for use of phenes and
meter it desired.

Model 76 comes complete

with all accessories includ-
ing RF. and A.F. Probes;
Test Leads and operating
instructions. Nothing else
to buy. Only

2 Ranges: 100 ohms to 5 megohms.
Resistance can be measured without discon-
hecting capacitor connected across it. (Ex-
cept, of course, when the R C combination is
part of an R C bank.)

Loss of sync.,, snow and instability are only
a few of the faults which may be due to a
break in the antenna, so why not check the
TV antenna first? 2 Ranges: 2° to 200" for 72
ohm coax and 2° to 250’ for 300 ohm ribbon.

$2695
NET
SUPERIOR'S NEW MODEL TV-50A

GENOMETER

7 Signal Generators in One!

VR.F. Signal Generator for A.M. ¥ Bar Generator

V R.F. Signal Generator for F.M. V (ross Hatch Generator

vV Audio Frequency Generator vV Color Dot Pattern Generator
vV Marker Generator

Model TV-50A GENOMETER . Total
Price $47.50—Terms: $11.50 ofter 10 day
trial, then $6.00 monthly for 6 months
if satisfactory. Otherwise return, no ex-
planation necessaryl

A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing:

A.M. Radio - F.M. Radio - Amplifiers - Black and White TV
Cpecilicats - Color TV

VARIABLE AUDIO FREQUENCY GENERA-
TOR: In oddition to a fixed 400 cycle sine-
wave audio, the Model TV.50A Genometer

THE MODEL TV-50A
comes absolutely
complete with

R. F. SIGNAL GENERATGR: The Modet
TV.50A Genometer provides complete
coveroge for A M. ond F.mM. olignment.

BAR GENERATOR: The Model TV-50A pro-
jects an actuol Bar Pattern on any TV
Receiver Screen. Pattern will consist of

Generotes Rodio Frequencies from 100 provides o vorioble 300 cycle to 20,000 4 to 16 horizontal bors or 7 to 20 vertical Sh'elded. Ied.d’ and
Kilocycles to 60 Megacycles on fundamen- cycle peoked wove audio signol. bars. operchng instruc-
tols and from 60 Megacycles to 180 Mego- tions
cycles on powerful harmonics. *
DOT PATTERN GENERATOR (FOR COLOR
TV) Although you will be able to use most ~ MARKER GENERATOR: The Mode! TV-50A
of your regulor stondord equipment for includes all the most frequently needed
CROSS HATCH GENERATOR: The Model servicing Color TV, the one addition which morker points. The following markers are
TV.50A Genometer will project a cross- is a "must” is a Dat Pattern Generator. provided: 189 Kc., 262.5 Kc., 456 Kc., 600
hatch pattern on any TV picture tube. The The Dot Pattern projected on any color TV Ke., 1000 Kc., 1400 Kc., 1600 Kc., 2000
pattern will consist of non-shifting, hori- Receiver tube by the Model TV-50A will Ke., 2500 Kc., 3579 Kc., 4.5 Mc., 5 Mc,
rontol and vertical lines interlaced to encble you to adjust for proper color 10.7 Mc., (3579 Kc. is the color busst NET

provide a stable cross-hatch effect.

SHIPPED ON APPROVAL

ﬂ) MONEY WITH ORDER—NO C.O.D.

MOSS ELECTRONIC,

convergence.

frequency)

SEE PAGE 107 FOR COMPLETE DETAILS

INC.

Try for 10 days before you buy! If completely satisfied, send down payment affer trial and
pay balance at indicated monthly rate — NO INTEREST OR FINANCE CHARGES ADDED.
I¥ not completely satisfied, return to us, no explanation netessary.
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SUPERIOR’S NEW MODEL TW-11

Teroressiona. TUBE TESTER

PROFESSIONAL

% Tests all tubes, including 4, 5, 6, 7, Octal, Lock:in, Hearing Aid, Thyratron, Minia-
tures, Sub-miniatures, Novals, Sub-minars, Proximity fuse types, etc.

% Uses the new self-cleaning Lever Action Switches for individual element testing.
Because all elements are numbered according to pin-number in the RMA base
numbering system, the user can instantly identify which element is under test.
Tubes having tapped filaments and tubes with filaments terminating in ‘more
than one pin are truly tested with the Model TW-11 as any of the pins may be
placed in the neutral position when necessary.

% The Model TW-11 does not use any combination type sockets. Instead

individual sockets are used for each type of tube. Thus it is impossible to
damage a tube by inserting it in the wrong socket.

% Free-moving built-in roll chart provides complete dafa for all tubes. All
tube listings printed in large easy-to-read type.
% NOISE TEST: Phono-jack on front panel for plugging in either phones or

external amplifier will detect microphonic tubes or noise due to faulty
elements and loose internal connections.

EXTRAORDINARY FEATURE
SEPARATE SCALE FOR LOW-CURRENT TUBES. Previously, on emission-type tube
testers, it has been standard practice to use one scale for all tubes. As a result,

Mc.>de| TW-11—TUBE TESTER . . . Total the calibration for low-current types has been restricted to a small portion of the
Price $47.50—Terms: $11.50 after 10 day scale. The extra scale used here greatly simplifies testing of low-current types.
trial, then $6.00 per month for 6 months
if satisfactory. Otherwise return, no ex- U:l" Azgdz;c::'l\lc°'éz';::':sh:" 135;:3: $ 50
. .C. use
RlEnsitaiactscly beautiful hand-rubbed oak cabinet com-
plete with portable cover. NET

SUPERIOR'S
NEW MODEL 83 P

Tests ..« Rejuvenates ALL PICTURE TUBES
ALL BLACK AND WHITE TUBES

From 50 degree to 110 degree types—from 8’ to 30" types.
ALL COLOR TUBES

Test ALL picture tubes—in the carton—out of the carton—in the set!

P Model 83 is not simply o rehoshed black ond white C.R.T. Tester with a color
adapter added. Model 83 employs o new improved circuit designed specificolly to
test the older type black and white tubes, the newer type black and white tubes
and all color picture tubes.

¥ Model 83 provides separate filoment operoting voftages for the older 6.3 types
and the newer 8.4 types.

Model 83 employs a 4” air-damped meter with quolity and calibrated scales.

X\

Model 83 properly tests the red, green and blue sections of calor tubes individually—for
Model 83—C.R.T. TUBE TESTER . . . Totol each section of a color tube contains its own filoment, plate, grid and cathode.

i Price $38.50—Terms: $8.50 after 10 day trial,
then $6.00 monthly for 5 months if satisfactory.
Otherwise return, no explanation necessary!

Model 83 will detect tubes which are apparently good but require rejuvenation. Such
tubes will provide a picture seemingly good but lacking in proper definition, contrast
and focus. To test for such malfunction, you simply press the rej. switch of Model 83. If
the tube is weokening, the meter reading will indicate the condition.

Model 83 comes housed in handsome 850 ¥ Rejuvenation of picture tubes js not simply a matter of applying a high voltage to the

portable Stirddle Stitched Texon case— filament. Such voltages improperly applied can strip the cathode of the oxide coating
con!plele with sockets for all black and essential for proper emission. The Mode! 83 applies a selective low voltage uniformly to
white tubes and all color tubes. Only .. assure increased life with no danger of cathode damage.

SHIPPED ON APPROVAL Try for 10 days before you buy! If completely satisfied, send down payment after trial and
pay. balance at indicated monthly rate’ — NO INTEREST OR FINANCE CHARGES ADDED.

No MONEY W,TH ORDER I No C.O.D. If not completely satisfied, return to us, no éxplonution necessary.

[ of 3849 TENTH AVE., NEW YORK 34, N. Y.

MOSS ELECTRONIC, IN
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SUPERIOR’S NEW MODEL 82A

Multi-Socket Type

TUBE TESTER

oo ©0°°

rUGE TESTERS 1
RAFID lﬂl Y. Q

Model 82A — TUBE TESTER... Total
Price $36.50 — Terms: $6.50 after 10
day trial, then $6.00 monthly for 5
months if satisfactory. Otherwise return,
no explanation necessary.

o e

Production of this Model was delayed a full year pending
careful study by Superior's engineering staff of this new
We claim Model 82A will outperform similar looking units
which sell for much more — and as proof, we offer to ship it

on our examine before you buy policy.

To test any tube, you simply insert it into a numbered socke?
as designated, turn the filament switch and press down the

quality switch — THAT’S ALL! Read quality on meter. Inter:

TEST ANY TUBE IN

10 SECONDS FLAT !

@ Turn the filument selector switch to
position specified.

Insert tube into a numbered socket us
@ designated on our chart (over 600
types included).

@ Press down the quality button —

THAT'S ALL!

Read emission quality direct on “BAD-
GOOD’’ meter scale.

Specifications
o Tests over 600 tube types
e Tests 0Z4 and other gas-filled tubes

o Employs new 4" meter with sealed air-damping chamber resulting in
accurate vibrationless readings

e Use of 22 sockets permits testing all popular tube types and prevents
possible obsolescence

o Dual Scale meter permits testing of low current tubes

e 7 and 9 pin straighteners mounted on pane!

« All sections of multi-element tubes tested simultaneously

» Ultra-sensitive leakage test circuit will indicate leakage up to 5 megohms

Model 82A comes housed in handsome,
portable Saddle - Stitched Texon case. NET

element leakage if any indicates auvtomatically. Only .

SHIPPED ON APPROVAL
NO MONEY WITH ORDER — NO C 0.D.

] [

| MOSS ELECTRONIC. INC ()] ];llozdS}) 77‘ AT g s aad T, Tl PR e e o .Total Price $42.50 l

' . . within 10 days. Balance $6.00 monthly for 5 months. i
1 Dept. D-584 3849 Tenth Ave., New York 34, N.Y. O Model 80 ... .. .. ... .Total Price $42.50

$12.50 wlthm 10 days. Balance $6. 00 monthly for 5 manths '

| Please send me the units checked on approval. If completely satisfied ]

| | will pay on the terms specified with no interest or finance charges [0 Model 76 .. ....... .. . ....... .Total Price $26.95 1

added. Otherwise, | will return after a 10 day trial positively cancelling $6.95 within 10 days. Balance $5.00 monthiy for 4 months.

| all further oblngatlon O Model TV=50A , fe il s ar: ge - -rbliass - w- gt - - ity - Total Price $47.50 |

1 $11.50 within 10 days. Balance $6.00 monthly for 6 months. I
{ O Model TW-11 | cccom. ... i S’ & oevimen. W - - =58 - A4 _Total Prloe $47.50

$11.50 wlthin 10 dz)s Balance SG 00 monthly for 6 months. I

|

i O Model 83 ... ............ono.s 'rom Price $38.50 |

l $8.50 within 10 days Balance $6. 00’ monthly for 5 months |
O ModEl B2 A Lur. o qorgbooss misbuatast i, 8 ops - § sagepepegsiens o & Bl Total Price $36.50

: $6.50 within 10 days, Balance $6.00 monthly for 5 menths, :

! 1

e ey o —— ———— ——— ——— — — —— S — T — T — — — — — — —— p— — — T — — — —— — O ————— . —t it il e i A o, Y o P . d— ol
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CASE ELECTRICAL TAPE
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BASE~ EMITTER

COLLECTOR (GROUND POST)
Fig. 2—Detailed diagram shows how the
transistor is mounted in the oscillator’s
case.

(Continued from page 103)
2N256. Both have the same character-
isties, but the 2N256 withstands peaks
up to 30 volts while the 2N255 is rated
for 15-volt peaks. The transistor has
and automobile style case and mounts
on the side of the box. (Fig. 2).

A 9-pin miniature socket slips over
the transistor leads and holds the
transistor in place. If the socket does
not have a center ground post to make
contact with the transistor case and
collector, another method can easily be
devised.

Both key and phone jacks are closed-
circuit types mounted on the front
panel with rubber grommet insulators.
A tight fitting %-inch hole will hold the
jacks securely without a nut. END

This internal view
shows the parts lavout
used by the author.

From the pioneer in ceramics for electronics

SIFERIED

the new single
ceramic element
Stereophonic
cartridge

DYNAMIC BALANCING MAKES THE DIFFERENCE

DYNAMIC BALANCING during manufacture provides full stereo repro-
duction. SINGLE ELEMENT DESIGN offers balanced outputs; excellent
separation of 20 db over full audio-frequency range, with equal outputs
from both channels. Compatible with stereo and monophonic discs.

SPECIFICATIONS

RESPONSE: 20 to 16,000 cps, OUTPUT VOLTAGE: 0.5 vrms at 1 KC eoch channel. COMPLIANCE:
3 x 106 cm/dyne, vertical & laterol. RECOMMENDED LOAD: 2 megohms. RECOMMENDED
TRACKING PRESSURE: 5-6 grams. CHANNEL SEPARATION: 20 db. STYLI: Dual tip; 0.7 mil dia-
mond or sopphire, and 3 mil sapphire. MOUNTING DIMENSIONS: EIA Stondord 7i¢” & Y2 " centers.

For additional information, see your Authorized FRIE Distributor

%Mémg me

" ERIE RESISTOR CORPORATION
MAIN OFFICES: ERIE, PA. U.S. A.
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the

choice of those
who know *
the difference

maranlz%m console

net $225
cabinet 24
Slightly higher in West

® Simplicity itself in use

® Versoatility

@ Superlative reproduction

@ Highest type construction

® Attractive, clean-cut appearance

Rack model ovailable for Broadcosting
ond Recording Studios.

For truly unequolled performonce, com-
bine with two of the remarkable Marantz
30 watt, model 5, power Amplifiers,

At authorized Marantz dealers only.
Write for data sheet #35.

maranlz company
25-14 Broadway, long Island City 6, N. Y.

RADIO-ELECTRONICS
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Replace a lot of seleniumm recti-
fiers? Use one silicon unit for all
ratings up to 500 ma—it takes
up less room and does « better job

By DAVID DUNCAN

ET’S review some of the case his-
tories that turn up practically
every day in a busy service or-
ganization, because these bread-

and-butter operations are now much
simpler and more profitable, thanks to
a new device——the silicon rectifier.

The first of these typical service
experiences even has a typical smell,
the fine aroma of a selenium rectifier
in process of giving up the ghost. Mr.
Burnup phones to tell you that his TV
receiver “begins to smell queer after it
has been on for a while, and the picture
keeps rolling.” You put your supply
of selenium replacements in your tool
box, after telling Burnup to leave the
set off. When you reach the set, you
see that it was turned off as you came
up the drive—the chassis is still hot.
You give Mr. Burnup a straight look
and get a fishy one back. OK, got to
be a new rectifier anyway, but the old
one might have shorted and taken the
filter capacitor with it.

When you get inside the set, you
find that Mr. Burnup gave you the
wrong model number. This one takes
a 400-ma rectifier, and in your tool
box are 65-, 150-, 200-, and 300-ma

SILICON RECTIFIERS

The small silicon rectifier in
foreground replaces any other rectifier

RADIO

in photo. Unit is rated at 130 volts, 500 ma.

Should you ask the customer to wait
till the next day, when you’ll have the
missing unit ? Should you hop in your
car and drive the 15 miles to the dis-
tributor, then come back and fix the

set? You get customer ill-will one
way, lose your profit the other.
One rectifier for all sets

All you have to do to avoid this

situation is to stock a single rectifier
with a current rating large enough to
take care of all ratings vou are likely
to encounter. Of course it has to be
small enough and inexpensive enough
to be a practical replacement.

Silicon rectifiers meet these specifica-
tions. Like selenium, silicon is a semi-
conductor material and the basic recti-
fying action is very similar in both.
However, it has a higher current ca-
pacity per unit of area, a lower voltage
drop and greatly improved aging char-
acteristics.

One silicon rectifier, like that in the
photo above, rated at 500 ma (7560 ma in
heat-sink operation), is the vight size
and price to make a convenient replace-
ment for any one of the 10 or 15
selenium units that cover the range

units. You ran out of 400-ma units from 65 ma on up. Stocking one kind
that morning. of rectifier unit, instead of 10 or 15,
- o _1
B Voltage Current Beam Current Light Output* |
Selenium Silicon Selenium Silicon Selenium Silicon Selenium Silicon
Ac Line {ma) fma! fual fual) {ft. candles) (ft. candles)
90 200 220 140 165 200 290 9 15 |
95 212 230 150 175 240 325 .5 17.5
100 220 240 170 190 320 380 15 20.5
105 230 250 175 200 390 430 18.5 23
1o 240 260 200 220 450 500 22 26
115 250 270 220 245 500 550 24 215
120 265 285 235 260 550 625 215 311
125 275 300 255 290 600 675 30 - 34,

MARCH, 1959

*Light output measured with no signal. Brightness and contrast at maximum position.
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whacks inventory down to size, besides
insuring that a certain type has not
run out just before a customer needs a
new one.

A variety of mounting accessories
for the silicon units makes it easy to
substitute them in almost any chassis.
There are single-, double- and four-
unit, bridge type, clip-in holders, if
vou want a plug-in arrangement and
there is no holder in the chassis. If
the chassis already has a holder of
the right size, naturally you have a
2-minute replacement job.

Another way to mount the units is
by screwing them into the chassis, since
their ends are threaded. This provides
a heat sink that raises the current
rating to 750 ma. A third way is to
use the standard grid-cap tyvpe con-
nector or caps with leads, for soldering
directly into the circuit.

Low-voltage troubles

Here is another old familiar—the TV
picture that’s shrunk from the sides of
the tube. The low B-voltage that causes
this condition often comes from either
an aging selenium rectifier or low line
voltage. You can end both of these
troubles by replacing the selenium rec-
tifier with a silicon unit. The voltage
drop in the silicon unit is only about 1
volt with normal loads, so it delivers
between 15% and 209% more voltage
to the load than a new selenium unit.

This higher voltage also takes care
of a couple of other troubles that turn
up on your log book time after time.
Picture brightness in a TV set gets
low as B-voltage drops. It happens
gradually, so by the time the customer is
dissatisfied, it’s pretty far down. When
you install a silicon unit to hring it
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Fig. 2—Mountings for silicon cartridge rectifiers. On the
right-hand side of the photo is a series arrangement
which can handle 1,600 peak inverse volis.

back, you get a brighter picture than
the customer had when the set was
new, and this is not bad for customer
goodwill and your reputation in the
neighborhood. Moreover, unlike sele-
nium, silicon does not lose conductivity
with age. The voltage on the tube stays
up to where you raise it when the sili-
con goes in,

110

The table compares B-voltage, cur-
rent, beam current and picture bright-
ness in an actual TV receiver, first
with a new selenium and then with a
new silicon rectifier.

Here’s another one you’ve seen be-
fore. Many portable TV receivers and
some portable radios are right on the
edge as far as getting enough B-voltage

wwwW americanradiohistorv com

is concerned. If used in a spot where
the line voltage is, say, 100 volts in-
stead of the rated 117, operation can be
seriously impaired, especially if the
selenium rectifier is somewhat old. The
extra voltage margin you get with
silicon works wonders with this class
of portable equipment.

But this extra voltage can get you
into trouble if a set is closely designed,
with filter capacitors and other com-
ponents operated at the limit of their
voltage ratings. A 15% to 20% in-
crease in B-voltauge might shorten ca-
pacitor life or cause a breakdown. The
remedy is simple—increase the value
of the series resistor in the power sup-
ply enough to get the voltage down to
normal. You will still have the advan-
tages of the silicon rectifier. Watch the
power rating on the resistor. Remem-
ber, power dissipated in the resistor
goes up in proportion to the voltage
drop, if the current remains the same.
A set that is close to ratings on voltage
is likely to have vresistors operated
close to their wattage ratings, too.

Crowded chassis and heat

Here are a couple of old familiars.
One is the small TV receiver or radio
with an underchassis packed so tight
that replacing parts is a time-killing
dismantling and rebuilding job. There
are few short cuts in such sets. You
just have to take a lot of things out,
make your replacement and try out

RS-461
Acoustical Labyrinth
Speaker System:

RADIO-ELECTRONICS
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your best profanity as you rebuild the
set.

Silicon units are much smaller than
the rectifiers they replace. The extra
space you get eases the dismantling
and rebuilding process in many crowded
sets, saving you as much as half to
three-fourths of the time needed to
do the job.

Here is the last one out of the daily
book. It’s the TV receiver that loads
a costly callback on you because the
new rectifier blows after a week or so.
What is the usual cause for such short
rectifier life? For seleniums, it is
heat. A crowded chassis, with heat
producers packed around the rectifier,
and no place for the heat from the
rectifier itself to go, can get up to
egg frying levels. Selenium is quickly
degraded by these temperatures, but
silicon operates continuously at full
rating at temperatures up to 212°F.
Moreover, since the voltage drop is
lower in the silicon unit it has less
power to dissipate and produces less
heat on its own. So chassis temperature
is somewhat lower with silicon to start
with.

For higher voltages

For a set which has an inverse volt-
age rating higher than that supplied
by individual silicon units (400 volts
for those shown in the picture), a series
connection method has been developed
whiech makes it a cinch to produce a

RADIO

( Plotographs conrtesy Audic Dev'ces, Inc., New York N.Y.)

Another scleninm rectifier siliccm umizs will replaze is the
large circular type shown here. It is vsed for higa-current
low-voltage applications—6 amps at 26 volis—for eperating
the solenoids in a professional type tape recorder.

multi-unit rectifier for any rating you
need, up to 20,000 or 30,000 volts, in
a matter of seconds. The equipment
used is shown in Fig. 1. The silicon

STEREOPHONIC AMPLIFIER and

ACOUSTICAL LABYRINTH®" SPEAKER
SYSTEMS BY STROMBERG-CARLSON

Just as the name Yul Brynner stands for integrity in dramatic art, the name

Stromberg-Carlson means integrity in the art of music reproduction.

In stereo, for example: the Stromberg-Carlson ASR-433 dual-channel amplifier
— with "‘Stereo Tone Balance'' Signal gives you the best musical reproduction.

And to match this perfection, we offer a pair of RS-461 stereo spzaker systems.
Each contains one Stromberg-Carlson wide range speaker, one tweeter and a
crossover network, mounted in our exclusive "Acoustical Labyrinth'' enclosure.
This enclosure is an effective damping and loading device designed for optimum
performance at all levels.

Judge the musical integrity of these superb music systems for yourself. You'll

find your Stromberg-Carlson dealer listed on the Yellow Pages.

©® RF-480 8” wide range transducer
® RT-476 2" tweeter

® Crossover network

® Effective frequency range of

STROMBERG-CARLSON

A DIVISION OF GENERAL DYNAMICS CORPORATION
1478C N. GOODMAN STREET ¢ ROCHESTER 3, N. Y.

MARCH,

119,519

system: 40-18,000 cps
® Cabinet size: 24" high,
19" wide, 10" deep
® Mahogany, walinut or limed oak

s-C
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units themselves are threaded on each
end. Threaded couplings available from
the manufacturer are used te connect
the units into series chains. Also avail-

Your best sirgle
source of matched
components fcr
complete systems.—
Stromberg-Carlsan

PR-438 “'Auto-speed’* charger

RH-416 Acoustical Labyrinth
enclosure
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NOW FROM RCA...TWO

RCA
Silverama.

SILVERAMA is RCA’s premium
tube—and that means tops in the
industry! Manufactured with all-
new glass and parts, it’s the finest
picture tube made—for the cus- _
tomer who prefers top-quality. i
RCA SILVERAMA —a premium o
tube that merits a premium price—
and commands premium profits for
you!

k\-[) pl'('mluln ,\__/)

/ i made of all-new glass and parts

21ZP4B

ALUMINIZED

Trass Maniel  mg,
oy e

— N Jack Paar
- : RCA is telling every TV ¥
owner the facts about

RCA’s BIG2IN PICTURE

TUBES in the most in-
formativeand hard-hitting »
advertising campaign ever

undertaken in the tube in-
dustry—directing all sales

to you, the independent

TV service technician,

M

b ~otuedas |

POST
AR Q) Prie
QQ\M @ J THE Jighss)

GET THE PRICE AND PROFIT STORY
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LINES OF PICTURE TUBES

RCA
Monogram

RCA MONOGRAM is the finest rebuilt
picture tube made. Factory-rebuilt by
RCA to high quality standards, this tube
assures dependable performance and fewer
call-backs. It is backed by a brand name
you sell with confidence—a brand name
they buy with confidence. RCA MONO-
GRAM is economy-priced for the econ-
omy-minded buyer.

217P4B

- NOW you will be able to offer your customers a choice between an ALL-NEW, PREMIUM
RCA SILVERAMA TUBE, the finest tube in the business, and an RCA MONOGRAM,
the best REBUILT made. Yes, RCA manufactures both—and warrants both for a full

. year. Satisfy the needs of every customer with the right tube for virtually every set on
the market.

Now, you call the signals. Now, you supply the very best tube in both price ranges—
all-new or factory-rebuilt! Both lines of tubes now available from your RCA Distributor.

FROM YOUR RCA DISTRIBUTOR TODAY

RADIO CORPORATION OF AMERICA

s Electron Tube Division Harrison, N. J.
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able are the circular cooling disks
shown in the picture, which increase
the current rating of the string. The

| particular units shown are made by

| Audio Devices, Ine, Santa Ana, Calif.

| As an example, the string shown in
Fig. 1 has four individual silicon units
in it, and thus has a peak inverse rating
of 1,600 volts. Current capacity, using
the cooling fins and a moderate amount
of cooling air—enough to keep the
case temperatures from rising above
212°F—is 750 ma; 500 ma without the
cooling disks. The expandable-rectifier
system opens to the technician an inex-
pensive source of high-voltage rectifica-
tion, adapted to whatever ratings he
may encounter.

You can now ¢ i you join Pyramid’s

Let's summarize

Silicon rectifiers maintain conductiv-
ity with age, so B-voltage does not
| drop because the rectifier is old; take
up less space than comparable selenium
units; stand temperatures up to
212°F at full rated loads, or even
higher temperatures at moderate loads;
| develop little heat themselves; have a
voltage drop of only 1 or 2 volts;
have rectification efficiency around 99%;
| in a single 500-ma model will con-
| veniently replace the whole range of
selenium models used in home TV and

| radio equipment.

When you replace any rectifier with

a silicon unit, make sure there is an

undamaged resistor of at least 5-15

ohms in series in the rectifier circuit.

If such a resistor is already in the cir-

cuit, check to see whether it was dam-

aged when the old rectifier went out.
| If the eircuit has no series resistor, put
one in. The resistor protects the silicon
rectifier, with its very low forward
resistance, from high-voltage starting
surges.

One more warning. Some technicians
short the dc end of the rectifier to
ground with a screwdriver as a check
| for B-voltage. If they get a big fat
spark, the B-voltage is there. But a
silicon rectifier, because of low internal
resistance, will try to deliver a heavy
current when it is shorted. It will
quickly burn out, the victim of its own
| superior quality.

So use a meter for testing B-voltages.
| Only a few technicians—if any-—can
| judge voltage accurately from the
i spark at the end of a screwdriver. If
[
[

BURTON BROWNE/New York

Pyramid’s New “Gold Standard” +10% Mylar” Capacitors

Iimagine, capacitors that “absolutely guarantee reliability”! Pvramid’s new “Gold
Standard” capacitors, designed to give a critical tolerance of =10% with non- ) : : e g =

3 g g o b . . . 0 . 1S going on 1n a or radlo receliver !
hygroscopic Mylar dielectric, plus high resistance to moisture and high insulation If you apply these two precautions, you
resistance. Standard capacity wvalues! Standard wvoltage m have everything to gain from using
ratings! Standard tolerance of =10%! Previously made silicon rectifiers. The author thanks

Sigma Electric Co., New York, N. Y.
only on special order and at premium prices, new “Gold | for their help in obtaining the photo-

vou don’t know exactly what the B-
voltage is, how can you really tell what

Standard” capacitors are now available to servicemen at graphs for this article. END
a price competitive with ordinary paper capacitors. g
For reliability assurance, insist on Pyramid “Gold Standard” £ , IMPEDANCE

By Phyllis Barlow
Each time I make
A needless callback

E I sit and watch
Pyramld Electnc (:ompany, North Bergen, N.J. ! My profits fall back!

capacitors from your distributor. Catalog available.
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One-tube unit adds four vtvin dec voltaye
scales to your multimeter

By JOSEPH CHERNOF

HE tremendous growth in variety
and complexity of electronic equip-
ment during the past few years has
made using a vtvim for service work
practically a necessity. Its extremely
high input impedance makes it much
more useful than the multimeter when
making measurements in circuits where
meter loading could have adverse effects.
The vtvm is a fairly costly instrument,

(Above) Finished
unit fits into a 3 x
3 x 2-inch case.

(Right) Positive
and negative cali-
bration  controls

even in kit foirm, S0 many part—tlme are  inside  the
service technicians and experimenters, case.
SW
TESTPROD  p; REr - SELECTOR § e .
° y - o P! i
s =
RIS J < SELRECT 130V/20MA ~ "L on |
7 +_¥
/ R i
2 i f D& 125V ‘ '
n6 5 150V 1 15 MA
+ 3ame | N .3V 7/ BQ0WA
o =005
200v
Lo 4 AH2ER
E | ADJUST -1 \
e q
| S 'y
| @ | piLOT 1TV AC
RS $100K Pl —
1% POSITIVE H R8 K2 R7 A ThEsATIVE
L o% CALIBRATION| CALIBRATINN
h l—o\r
7

RI—1 megohm

R2—7.5 megohms, 1%

R3—2 megohms, 1%

R4—400,000 ohms, 1%

R5—100,000 ohms, 1%,

R6—3.3 megohms, | watt

R7, 8—pot, 20,000 ohms, screwdriver set
k9—pot, 50,060 ohms

All resistors 7/, wait 10% unless noted
CI1—.005 uf, 200 volts, paper

C2—10 uf, 150 volt, electrolytic, miniature
Jl—coaxial connector, male
J2—banana jack, uninsutated

J3, 4—banana jack, insulated
P—coaxial connector, female

RECT—20 ma, 130 voits, selenium
SI—dpdt rotary

Circuit of the

MARCH, 1959

inexpensive

POLARITY |
?T |0 \ Dscreworiver AOJl
Sh— S
T
13 TO MULTIMETER
L

——0)

S2—2-poie b-p~sition rotary, single deck

T—power transformer: primary |17 volts; secondary,
125 volts, 15 ma; 6.3 volis, 600 ma (Stancor PS-
8415 or equivalent)

Y—I12AU7

Pilot-lamp assembly with No. 47 bulb

Test prod

Chassis (case), 5 x 3 x 2 inches

Miscellaneous hardware

vimnu,
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TEST INSTRUMENTS

modernizes your M U I.Tl M ETER

myself included, have tried to get along

with their original multimeters. This
procedure has given varying results,
some of them not too good. A logical
compromise would be to modify the
existing multimeter to give vtvm per-
formance at as low a cost as possible.
Since the average multimeter is pretty
crowded, an external unit is indicated.
The vacuum-tube meter modifier
(vtmim) described here is a successful
attempt at such a compromise.

The vtmm is designed to adapt the
Simpson 260, Triplett 630 or any other
similar multimeter with a basic 50—
100-za moverhent to de vtvm operation.
Voltuge measurements are taken with
a de probe which connects to the vtmm,
and a two-wire cable from the vtmm
is the only connection to your multi-
meter. The entire unit is housed in a
5 x 3 x 2-inch case and has its own
power supply which connects to the
117-volt line. Your multimeter’s range
switch is left on its most sensitive
current scale and the range switeh on
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HOW FAR CAN YOU GO IN ELECTRONICS

WITHOUT A DEGREE?

LESS THAN TWO YEARS AGO, 20-YEAR-OLD TIM
WICKHAM HAD ASKED HIMSELF THIS QUESTION.

Today, firmly established as a Computer Units Field
Engineer with IBM, Tim knows some of the answers. His
story of how he assumed important engineering responsi-
bilities on one of our country’s biggest electronics projects
makes encouraging reading for every technician who feels
himself handicapped by lack of a formal degree.

“I always wanted to be an electronics engineer,” Tim says,
“ever since I first tinkered with hi-fi in my high school
days. But my formal education ended when I entered the
Marines in 1953. In spite of the excellent radar training I
received in the Service, I still had doubts as to how far I
could go in my chosen field without a degree.”

HEARS ABOUT IBM—AND SAGE

A few months prior to his discharge, Tim began to look
into the opportunities for a civilian career. He heard
about IBM, learned that IBM was willing to invest thou-
sands of dollars training the right men to assume engi-
neering responsibilities in the Project SAGE program.
“Would I qualify?”’ Tim asked himself. To be brief, Tim
did qualify, and upon discharge, reported to Kingston,
N. Y., to begin training as an IBM Computer Units
Field Engineer.

SAGE—PROJECT OF NATIONAL SIGNIFICANCE
SAGE —for which Tim was trained —means Semi-

Automatic Ground Environment. It is part of America’s
radar warning system —a chain of defense that will ulti-
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mately ring our country’s perimeter. At the heart of this
system are giant electronic computers, built for the project
by IBM. These computers receive data from Texas towers,
picket ships, reconnaissance planes, radar stations—
analyze the data for action by the Strategic Air Command
and other defense units. ‘“These computers are the largest
in the world,” Tim points out. “Each contains 58,500
vacuum tubes plus 170,000 diodes.”

BECOMES FIELD ENGINEER

“My five months’ training at Kingston were a revelation,”
Tim remembers. ‘“Here were top-notch coursesin advanced
electronics, taught by instructors who really knew their
business —and had a personal interest in our progress.
We had classroom lectures in which we learned about basic
computers, logic, programming, general machine opera-
tion—how everything worked together. Instead of a lab,
we worked in actual test areas, along with the regular test
area personnel. Incidentally, IBM went out of its way to
make our stay at Kingston pleasant. They helped us with
housing accommodations and we received a living allow-
ance over and above salary during our training period.”

INSTALLS WORLD’S LARGEST COMPUTER

His training completed, Tim was assigned to the Project
SAGE site at Newburgh, N. Y. “The giant computer was
ready for installation,” Tim recalls, ‘“but before it could be
moved into its new building, 800 miles of cable had to be
laid. Then we made interconnections and brought in the
power. Next came the testing phase—a long procedure, as
you may imagine, for a computer of this size. Then we set

RADIO-ELECTRONICS
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up the auxiliary equipment. Finally, when everything was
ready, the Air Force ran its acceptance tests—a stiff trial
with no if’s, and’s or but’s permitted. I'm happy to say
we got an unqualified OK.

“My present work,”” continues Tim, “isin the Tape Section
of the computer. I'm responsible for the maintenance of
the Central Computer Tape System which includes eight
tape drives (a means of storing information) and two tape
adapter frames which adapt information for admittance
into the Central Computer. A Computer Units Field
Engineer like myself works in several areas of the
computer, thus learning something about the whole
system."’

A NEW ENGINEERING DIMENSION

“IBM has proved to me,” Tim says, “that a degree is not
the only measure of a man’s ability, or the only indication
of what he can do when given the opportunity. Around me
at the site I see a lot of men who were once considered
‘just technicians’—men who have had a new engineering
dimension added to their careers—all because IBM will
spend time and money to train technicians for engineering
responsibilities. I know this better than ever, now that
I’'m on the job. I'm on the Education Committee at the
Newburgh site and I see what IBM will do to train men.
My job on the committee is to find out what the men
want. Then, IBM supplies courses, instructors, class-
rooms—everything that’s needed.”

YOUR CAREER OPPORTUNITY WITH IBM

Since Tim Wickham joined IBM and the Project SAGE
program, opportunities are more promising than ever.
Thislong-range program is destined for increasing national
importance and IBM will invest thousands of dollars in
the right men to insure its success.

If you have a minimum of 3 years’ technical schooling—
or equivalent experience—you may be eligible for ad-
vanced training for 5 months as a Computer Units Field
Engineer. While training, you receive full pay plus living
allowance before assignment to a permanent location.
You are paid a salary, not hourly wages, plus overtime.

From then on, you can go as far as your abilities and
ambition will take you. IBM is the leader in a field that
offers you unlimited horizons. And, as you may already
know, at IBM you receive company-paid benefits that
set standards for industry today.

Mr. N. H. Heyer

Roonr 649B

Military Products Division
IBM Corp., Kingston, N. Y.

WRITE TODAY TO:

You will receive a prompt reply. Personal interviews ar-
ranged in all areas of the United States.

IBM

MILITARY PRODUCTS Classroome lecture im computer logic
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Worth waiting for . ..

You’ve waited because . . . this all-new series of Grommes amplifiers,
preamplifiers and tuners with the newest look and cleanest sound in hi-fi -
has been received with tremendous enthusiasm. Now, production facilities [

have been expanded to meet this demand.

You turn a dial . . . and something wonderful happens!
You're there . . . reliving the original performance,
hearing the songs you love with a new
brilliant clarity . . . hearing the depth of life

in each musical passage. Grommes
Stereo is stereophonic reproduction at
i’s finest . . . superb fidelity
with a new realistic depth . ..
bringing you truly, music
that lives.

Handsomely styled
in gleaming gold and white
set in a leatherette case N

Grommes Sterco High Fidelity Amplifiers,
Preamplifiers and Tuners are craftsman-
designed and assembled with jewel-like pre-
cision . . . built to last for years of musical
enjoyment,

Visit your Grommes Hi-Fi Dealer . ., . you owe it to yourself to see and
hear the most exciting new series in high fidelity . . . Stereo by Grommes.

oot . et

G restmed Div. of Precision Electronics, Inc.

- Please send me Free Color ; i
Brochure featuring the new Dept. RE-3 9101 King St., Franklin Park, lil. -
- Grommes Hi-Fi Series. ny
o Name. -
- City State -
| . ;

e e S e

EXPORT: E. D. Magnus and Assoc. *» Chicago 1, lllinols
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TEST INSTRUMENTS

the vtmm is then used for switching
scales. The vtmm has an output imped-
ance of 11 megohms which is compa-
rable to that of most low-cost commer-
cially available vtvm’s.

The unit’s circuit is shown in the
diagram. A twin triode (V) is used to
compare the voltage to be measured
against a fixed potential—in this case,
ground. The cathode currents of the
tube’s two sections will then differ by
an amount proportional to the voltage
being measured. The basic movement
of your multimeter is connected between
the two cathodes of the twin-triode so
that, with zero input voltage applied
to the first grid, the voltage drop across
each portion of zZERO ADJUST control R9
is the same. The multimeter then indi-
cates zero. With a voltage applied to
the first grid, the balance between the
cathode circuits is upset and current
flows through the meter. Linearity is
very good.

The SELECTOR switch (S2) allows the
following full-scale readings on your
multimeter: 3, 12, 60 and 300 volts—
X1, X4, X20 and X100 of the basic
scale. A meter-reversing switch (S1)
permits measuring positive or negative
voltages without having to reverse the
test leads manually. While the unit as
shown can be used to measure only de
voltages, an ac rectifier probe will adapt
it for measuring ac voltages.

A conventional power supply is used.
Transformer T isolates the ground lead
of the vtmm from the ac power line.
A miniature 20-ma selenium rectifier
(RECT) supplies about 150 volts de
output. Capacitor C2 provides ample
filtering action. One gang of the
SELECTOR switeh is used as the on—off
switch for the unit. A No. 47 pilot light
is connected across the heater winding
of the power transformer to show when
the unit is on.

For best results, follow the parts lay-
out as indicated in the photographs.
Use only rosin-core solder in your
wiring work. If the component values
and characteristics specified are ad-
hered to, the vtmm’s accuracy will be
limited only by the accuracy of your
original multimeter. Note that all resis-
tors on the SELECTOR switch must be
within 1% tolerance or the unit’s
accuracy will be directly affected.

The test-prod lead is fabricated by
soldering 48 inches of test-lead wire
to one end of resistor R1. Insert and
connect the opposite end of the resistor
to the prod tip. Solder coaxial connector
P1 to the other end of the test lead.
The ground lead is made by connecting
a banana plug to a 48-inch length of
test-lead wire. Solder an alligator clip
to the opposite end of the wire.

Calibration is short and easy. Obtain
a fresh 1.5-volt flashlight battery and
measure its voltage with your multi-
meter. Record the measured voltage.
Now, connect the vtmm to the basic
movement of your multimeter by plug-
ging the two leads from J3 and J4 into
the current-measuring jacks on the
multimeter and setting the multimeter

RADIO-ELECTRONICS
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TEST INSTRUMENTS

range switch to its most sensitive cur-
rent range. Set the vtmm SELECTOR
switch to its most sensitive voltage
range (3 volts). Take the dec leads
from the vtmm, short them together
and adjust ZERO SET potentiometer R9
for zero meter deflection.

Next, measure the voltage of the
flashlight battery with the dc probe
lead of the vtmm going to the positive
terminal of the battery and the ground
lead to the negative terminal. Should
vour multimeter indicate a negative
deflection, reverse POLARITY switch S1.
Label the correct position of the switch
under these conditions positive. Now
adjust POSITIVE CALIBRATION control RS
so that the voltage reading en the scale
of your multimeter is the same as that
oviginally recorded. Next reverse the
battery polarity and move POLARITY
switch S1 to its opposite position which
should then be labeled negative. Again
short the dec leads together and check
for zero on your multimeter. Adjust
R9 if necessary. Then measure the|
battery voltage again and adjust NEGA-
TIVE CALIBRATION potentiometer R7 |
until your meter reading again agrees
with the previously recorded one. The |
vtmm is now calibrated. .

NoTe: Always recheck the meter zero
when switching from positive to nega- ‘
tive. END |

I

SPONGE SILENCES TOOLBOX |
To silence the annoying racket made
by loose tools rolling around in the |
metal trays of my toolbox, I purchased

some sponge-rubber rug padding, cut

it to shape and placed it in the bottoms
of the tray compartments. The sponge
padding effectively damps out all of
the noise made when I'm carrying the
box (it used to attract attention from
neighbors) and also treats the tools
with the best of care.—J. A. Stockton

J3MNAHD

Taaw

“Try reversing the plug.”

MARCH, 1959

A A,
Ghirardi

AT I.EAR
SERVICING R-1-G-H-T!

Complete training in modern
professional methods . . . only
$13 ... 3 months to pay!

FIX ANY RADIO OR TV SET EVER
MADE....easier....better....faster

Radio & TY
Receiver
TROUBLESHOOTING
AND REPAIR

by Ghirardi &
Johuson
822 pages, 417
illustrations
Price $7.50

(See sbeclal offer in
Coupon)

This big, 822-page book brings you
the kind of PROFESSIONAL training
that helps you handle the toughest
radio-television-electronic service jobs
as slick and as accurately as you now
do the easy ones!

For beginners, Radio & Television
Receiver TROUBLESHOOTING AND
REPAIR is a complete, easily under-
stood professional training course. For
experienced servicemen, it is the ideal
way to "'brush up' on specific jobs; to
develop better troubleshooting meth-
ods and shortcuts; and to find quick
answers to purzling problems.

Step by step, it takes you through
each procedure from locating
troubles quicker and with less testing
to repairing them faster and better.

You learn to deal with any kind of
trouble in any kind of receiver. No
guesswork. No aimless testing.

Here are just a few of the subjects
covered: Components and Their Trou-
bles; Basic Troubleshooting Methods;
"Static''  and  "'Dynamic”  Testing;
Practical Troubleshooting Tips and
Ideas; AC/DC 3-way Portable and
Battery-set Problems; Servicing Com-
munications Receivers; A Complete
Guide to Television Service; AM, FM
and TY Realignment Made Easy; Re-
sistor, Capaciter, Inductor and Trans-
former Problems; Servicing Tuning,
Selector and Switching Mechanisms:
Loudspeakers; Servicing Recorders and
Record-playing Equipment . . . and
dozens more. Use coupon. Read it
for 10 days at our risk.

LEARN BASIC CIRCUITS....and watch
service ‘““headaches’’

Radio & TY
Receiver
CIRCUITRY
AND OPERATION

by Ghirardi &
Johnson
669 pages,
417 illustrations
Price $6.75

(see speclal offer!)

Make
library complete.Have
ALL the latest data at

your

your training

fingertips.
both these books at
only $13.00 for the two

It's amazing how much easier you
can repair radio and television sets and
even industrial electronic equipment
when you know all about its circuits.
You locate troubles in a jiffy because
you know what to look for and where
to look. You handle jobs lots faster,
better , . . and more profitably.

Radio & Television Receiver CIR-
CUITRY AND OPERATION gives you
a complete understanding of basic
circuits as well as their variations. It
teaches you to recognize them . . . to

disappear!

understand their peculiarities . . . to
know their likely ''troublespots™ . . .
and how to eliminate gquesswork and
useless testing.

Throughout, this new book brings you
the kind of above-average professional
training that fits you for the bigger,
better-pay jobs. Covers all circuits
used in modern television and radio
receivers, amplifiers, phono pick-ups,
record players, etc.

Price only $6.75 . . . or see money-
saving combination offer in coupon.
10-day FREE examination.

10-DAY FREE EXAMINATION...Pay as You Learn!

I (Price $7.50)

lDepf. RE-39, RINEHART & CO., INC.
232 Madison Ave., New York 16, N.Y. I
I Send hooks indicated for 10-day FREE EXAMINATION. T will
then eithier remit price indicated (plus postage) or return books post-
Ipaid and owe vou nothing.
I[] Radio & TV TROUBLE-
SHOOTING AND REPAIR

3 Radio & TV CIRCUITRY
AND OPERATION [ |
(Price $6.75)

[0 SPECIAL COMBINATION OFFER! Both hooks only §13.00. I
(Regular price separately $14.25.) You save $1.25. Combination I
offer is payable at rate of $4 (plus postage) after 10 days if you

Idecide to keep books, and $3 a month thereafter until $13.00 hasl
bheen paid. (Save! Send cash and we pay postage. Same return priv.

OUTSIDE U. §. A

. A.—$8.00 for TROUBLESHOOTING & REPAIR;: $7.25
for CIRCUITRY & OPERATION. $14.00

I itege with money refunded.) I
Gef I L T e P A I
B oaddress. [ |
B city. zone. state. ]

for both books, cash with
10 days.

... YOU SAVE $1.25 p'mi e W AR BRI I
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PROVED

TELECOUPLERS

performance-proved designs

Telecoupler has an improved distributed
line parameter of bifilar coiled transmis-
sion lines which isolate the signals and
distribute them equally to each set with
near-perfect impedance matching. Tele-
couplers are available at 2 set model 114-
088 and 3 & 4 set model 114-090; suggested
list prices are $3.75 and $5.75 respectively.

COLORCOUPLERS

Colorcoupler employs balanced resistive
networks to accomplish excellent imped-
ance matching, flat signal response, low
loss and effective isolation. Colorcouplers
can be mounted vertically or horizontally
and have built-in twin lead strain relief.
Available as 114-097 (2 set), 114-098 (3
set) and 114-099 (4 set) models; suggested
list prices are $2.95, $3.95 and $4.95 respec-
tively.

For sales action over your counter and
for proved customer satisfaction stock
and sell AMPHENOL Telecouplers and Col-
orcouplers!

; PH E N Dl_ distributor division

AMPHENOL-BORG ELECTRONICS éORPORATlON

chicago 50, illinois

winw.americanradiohistorvy com

ELECTRONICS

ECCLES-
JORDAN
CIRCUIT

A flip-flop or trigger cir-
cutt with some special
advantages

By EDWIN T. BOHR

OT too many years ago the
Eccles-Jordan circuit was al-
most unheard of, but now it is
one of the fundamental -cir-
cuits of modern electronics. The name,
especially, is still unfamiliar to most
people in the field of communications.
At the transmitting end, the basic
Eccles-Jordan ecircuit is used in some
TV apparatus. The fancy chrome-
trimmed machinery seen with the
twinkling neon lights at atomic energy
and Civilian Defense exhibits all use
it. It is even probable that the can
of beans you opened the other day had
an E-J circuit hidden away in the
manufacturing process.
The circuit is indispensable when it
is desirable to time an event down to

™ ECCLES-JORDAN 0
v STAGE A 0
- -
OUTPUT
2 0 2 PULSES
INPUT PULSES

Fig. 1—Negative pulses fed into an E-J
stage come out as alternate positive and
negative pulses.

say .00001 second. Manufacturers of
quartz erystals use E-J circuits to count
exactly how many times a crystal
oscillates in a second! Everyone in
electronics should have some idea of
how this versatile circuit functions.

The E-J circuit is a reversing switch
that responds only to negative pulses.
In other words, the E-J circuit is like
a boxer who feels only left-hand blows
and who responds with first a right
jab and then a left. Fig. 1 shows this
clearly. Two negative pulses are fed
into the E-J stage. (Positive pulses
may be mixed with the negative pulses
but they do not affect the E-J stage.)

The first negative pulse produces
a positive pulse in the stage’s output;
the second produces a negative pulse.
All odd-numbered pulses are changed
to positive pulses and all even-numbered
pulses remain megative pulses. Only
half as many negative pulses appear
at the output as appear at the input.
This results in a scale-of-2 action
which, together with the proper indi-
cating devices, can count thousands of
times faster than any human or
mechanical counter.

Circuit operation
Here is how the Eccles-Jordan cir-
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Give Your Customers Push-Pull Switching

with Mallory Sta-LLoc® Controls

Boost your profits by giving your customers
the same on-off switching convenience that
you’ll find in the latest model TV sets. Every
time you replace a volume control, make it a
Mallory Sta-loc with a push-pull line switch
. . . the new finger touch switch that’s made a
big hit in origiral equipment.

Customers will appreciate the way they can
turn the set on without readjusting the vol-
ume. You'll like the extra profit you'll get on
each job. And you’ll like the way your dis-
tributor can fit together the exact Sta-loc
replacement you need —in just thirty seconds
—right at his counter. See him today!

FP Capoacilors—the original
85°C filter with the hum pre-
venting etched cathode.

*Trade Mark

MARCH, 1959

Gem Capacitors—tops in moisture
proof design for buffer, by-pass or
coupling,

Gold Lakel* Vibrators~—un-
equalled performance and life
... the quietest vibrator ever,

RMC Discaps®—
world's leading ceramic capaci-
tors in handy "file card” packs.

PR MALLORY &CO.Inc_}

ALLOR)

P. R. MALLORY & CO. Inc.., IBDIANAROLI® 6, INCIANA

wwWwW americanradiohistorvy. com
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DESIGN OF TRANSISTORIZED CIRCUITS FOR
DIGITAL COMPUTERS by Ahraham Pressman, M .S,
Any circuit design engineer can acquire a firm
knowledge of the principles and praetices of de-
signing transistorized digital computer circuits
from this new, authoritative text. The book is pri-
marily concerned with design of computer building
blocks using transistors. Beecause of the nature of
digital computers, ‘“worst casing” is an absolutely
essential part of this type of design. Therefore,
all design of building blocks analyzed in this book
employ “worst case’”” design calculations and show
how to make them. Particular stress has been
placed on the most important building blocks . ..
“And‘ gates, “Or” gates, Flip Flops, and inter-
connecting chains of such blocks.

The author covers the major schemes cur-
rently emploved in designing digital computer
logic: Pyramiding Factors, Turn On, Turn Off,
and Storage Time calculations, Circuit analysis
and all aspects of output waveforms are calcu-
lated treating the transistor as a current switch.

Circuit designers who have no background in
transistors are provided with all the necessary
transistor fundamentals as well as basic computer
circuitry. The text also contains a discussion of
Boolean Algebra and its applications to the de-
sign of optimum switching circuits.

While written from the viewpoint of the circuit
designer, the method of analysis is easily fol-
lowed by engineering students and technicians,
#215, cloth bound. $9.95

EXPERIMENTAL ELECTRICITY FOR BOYS by
Willard Doan. Youth between 12 and 16 all over
the world has displayed a tremendous inquisitive-
ness for the workings of electricity. The foun-
tainhead of all modern technology is an under-
standing of electricity. Here is a book that
teaches the marvels of electricity through demon-
stration. It not only satisfies the inquisitiveness,
but also teaches. Although elementary in level and
cormnpletely understandable by this age group, it
does not take license with the technical truth.
Written in an interesting and absorbing style
the author treats the young reader as an intelli-
went being.

The mystery of magnetism and electricity are
unmasked in dramatic style, yet with complete
accuracy. The book will help the youngster in
his future associations with, and possible studies
of electricity in high school. It is written to
maintain interest and to generate enthusiasm for
studying. The reader is shown how to build nu-
merous electrical devices—a compass, a telegraph
system—a Tesla coll, a Wimshurst machine, and
other exciting electrical equipments. Many of
the items needed are available in the average
home “junk-box’”. The rest can be acquired
easily at very low cost.

The language used as well as the deseriptions
given are especially chosen to serve the 12-16
year age group. Highly informative, easy-to-
grasp illustrations—many in color—illustrate the
text. 7222, 128 pp, 8 x 107, Stiff ecover, $3.45

ANNOUNCING 7 NEW RIDER BOOKS...

FUNDAMENTALS OF NUCLEAR ENERGY AND
POWER REACTORS by HMHenry Jacobowitz. This
exciting book, with its remarkably understand-
able illustrations supported by up-to-the-minute
cerystal clear text, makes it possible for anyone
to comprehend the fast-moving developments in
this expanding field. After lucidly presenting the
fundamental concepts in atomic and nuclear
physics essential to understanding the operation
of nuclear reactors, the book discusses the con-
struction, principles of operation, cost and power
output of specific plants. Experimental reactors
and the forerunners of the units now under con-
struction are covered. Numerous pictures and
carefully selected illustrations make the theoreti-
cal material understandable and show what the
various installations actually look like. #218 $2.95

FUNDAMENTALS OF RADIO TELEMETRY by
Marvin Tepper. Telemetry is closely related to
missile and aireraft development for the explora-
tion of outer space, because it makes possible
the collection of data on which the improvement
of existing rockets, missiles uand aireraft is
based. This exciting book covers the field of radio
telemetry, explains its purpose and explores its
techniques. Special sections are devoted to missile
and satellite telemetry and hardware, and to data
recording and processing. Specially prepared and
carefully selected illustrations muake important
telemetry fundamentals crystal clear. 225 $2.95

BUILDING THE AMATEUR RADIO STATION by
Julius Berens, W2PIK. If you intend to buy the
equipment for an amateur radio station, or build
one, you will find this volume indispensable. This
book is the next step for the amateur radio en-
thusiust who has earned his operating license. In
his sequel to GETTING STARTED IN AMA-.
TEUR RADIO, the author, W2PIK, has written
an all-inclusive guide for construction of the
novice and general ham stations. KEvery tool and
its use is mentioned. Chassis layouts are provided

and text instructions are reinforced with dia-
grams and illustrations. Also includes instruc-
tions for receiver and transmitier on-the-air

operation. 221 $2.95

FUNDAMENTALS OF HIGH FIDELITY by Herman
Burstein. How to select the best hi-fi equipment
for the money vou have to spend—and how to
achieve the best performance and realize the most
pleasure from your equipment—ure the purposes
of this book. The emphasis is not so much on what
an amplifier is, rather than on what an amplifier
(and the rest of your high fidelity system)
should provide, and how you can choose the best
equipment to fit your pocketbook. The book also
deals with aspects of high fidelity and with tech-
nical terms with which the hi-fi enthusiast must
be familiar. #226 $2.95

‘ JOHN F. RIDER

=
\

= . N, T AN
5$ \,

VIDEO AMPLIFIERS (Electronics Technology
Series) edited by Alexander A. Schure, Ph.D.
Provides a thorough understanding of the design
and application of video amplifiers. It shows how
design problems are solved. It utilizes examples
that are easily applied to radar, television, and
pulse amplification where many video amplifiers
are used. £166-28 $1.80

Fastest, Fasiest Way To Learn Code Ever Developed

SOUND-N-SIGHT CODE COURSE
by Lewis Robins & Reed Harris

You can learn code faster, easier than ever before
thanks to a scientific breakthrough called REIN-
FORCED LEARNING—a psychological principle
proved successful by the Armed Forces in teach-
ing code. Applying the REINFORCED LEARNING ap-
proach it is the first code training course com-
bining sound and sight to teach you to hear the
signal corvectly—tell the difference between dits
and dahs; identify the correct letter for each
signal pattern: finally., combine sound and sight
to recognize the signal and immediately identify
it. What's more, an imaginary instructor is on
hand to speed vour learning. With the ‘Sound-N-
Sight’ course many people have learned to re-
ceive 5 words per nminute within 9% hours! This
course also overcomes your code Dleteau barrier.

Three Individual Courses
(1) Complete Course covers all amateur licenses up
to commercial (0-20 words per minute)—Six 10”7
LP records (192 minutes of recording, 46 record-
ings), 47 identification cards and book train you
to receive up to 20 words per minute. Also trains
you to transmit. Z REC-020, $15.95

(2) Novice Course (0-8 words per minute)—Three
10”7 LP records (96 minutes of recording, 28
recordings), 47 identification ecards and book
train you to receive up to 8 words Per minute
and how to transmit. £REC-08, $9.50

(3) Advanced Course for general, amateur extra,
commercial license (9-20 words per minute)—
Three 10” LP records (96 minutes of recording,
18 recordings) and the book train you to receive
up to 20 words per minute and provide a firm
foundation for receiving at even greater speeds.
H#REC-920, $8.95

These records have been prepared in collaboras
tion with the New York Institute of Technology
and manufactured by Decca Records.

116 West 14th Street, New York 11, N. Y.

In Canada: Charles W. Pointon, Ltd., 6 Alcina Avenue, Toronto, Ont,

There's a world of electronie know-how in these
easy to understand low cost
RIDER books. At your jobber or
book store, or order direct. RE-3

PUBLISHER, INC,

Note: All books soft cover except where noted.
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cuit operates. Fig. 2-a gives the basic
circuit. Assume that the two triodes
have been disabled by breaking the
plate leads, as shown in the diagram.
The cathodes of both tubes are 125
volts positive with respeect to ground
—this potential can be supplied from
a voltage tap in the power supply.
The grids are connected in a voltage-
divider circuit (from B plus to ground)
composed of resistors R1, R2, R3 for V2
and R4, R5, R6 for V1. Typical values
for these resistors are shown in the
diagram. Notice that the grid bias for
each tube is obtained from the voltage-

divider circuit for the other tube —
g.r RI CONNECTIONS BROKEN R4S > 300V
Rl 60k~ . 0K B
Vi r
= gfe = 12y
2 D270 o
8l 35 ¢ _3}
2 270k 25V 270k 2 ov
l
RE CONNECTION BROKEN R4S > 300V
(=3 o
L =
ak =L
> 125v
] ——
2 é s %?
« 125v =
2} $270K 2 210k = oy

b

Fig. 2—Circuit examination shows why
only one triode can conduct at any given
moment.

they are cross-connected. There is a
total of 600,000 ohms resistance in
each divider. With the plates discon-
nected, 0.5 ma flows through each
divider. A 30-volt drop appears across
R1 and R4, and 135-volt drops across
R2 and R3, and R5 and R6. This places
the grids at a higher positive potential
than the cathodes, causing the grids
to have a positive bias. However, in
actual operation grid current in the
voltage dividers brings the grids and
cathodes to about the same potential.

Each tube is capable of conducting
current if its plate is tied into the
circuit. Nevertheless, a further exam-
ination will show why it is impossible
for both tubes to conduct current
simultaneously.

Fig. 2-b shows what happens when
the plate of only the right-hand triode
(V2) is connected into the -circuit.
There is now a much larger voltage
drop across R4 sinee the plate current
of V2 must pass through R4. The grid
of V1 is now 77 volts positive with
respect to ground while the cathode is
still 125 volts positive. V1’s grid is now
biased more than 40 volts negative
into its cutoff region and is incapable
of conduction. The plate of V1 may
now be connected into the circuit, but
the tube will pass no current.

If the tables were turned and V1
allowed to conduct first, V2 would be

RADIO-ELECTRONICS
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OPPORTUNITY ADLETS

Rates—50¢ per word (including name, address and
initials). Minimum ad 10 words. Cash must accom-
pany all ads except those placed by accredited agen-
cies. Discount, 10% for 12 consccutive issues. Mis-
jeading or objectionahle ads not accepted. Copy for
April issuc must reach us before March 15, 1959.

RADIO-ELECTRONICS,
154 West 14 St., New York 11, N. Y,

HIGH-FIDELITY SPEAKERS REPAIRED. AMI'RITE
%eakeerBOServlce 70 Vesey St., New York 7, Y.
BA

CASH PAID! Sell sour surblus electronic tubes. Want
unused. clean transmitting, special purpose, receiving,
TV types, ma#knetrons. Klystrons, brosdcast. etc. Also
want military & commercial lab test and communications
zear. \We swap too, for tubes or choice equipment. Send
spectfic derails in first letter. For a fair deal write, wire
or telephone: BARRY, 512 Broadway, New York 12,
N.Y. WAlker 5-70600.

RECORDERS, Hi-Fi, Tapes. Free Wholesale Catalogue.
CARSTON, 215-T East 88th St., New York 28, N.Y.

STEREQ TADPE RENTALS. For the very best at lowest

price wWrite CALIFORNIA TAPED MUSIC ASSN.,
763 E1 Camino Rteal, Redwood City, Calif.
DISCOUNTS UI' TO 509 on Hi-Fi amplifiers, tuners,

speakers,
catalogs.

tape recorders, individual quotations only, no
CLASSIFIED 111- FI EXCHANGE, 2375 East

65th Street, Brooklyn 334, N.Y
DIAGRAMS FOR REPAIRING RADIOS §1. Television
§2. Give make, Model. DIAGRAM SERVICE, Box 672-

RE. Hartford 1, Conn.

LADBORATORY QUALITY equipment and Military Sur-
plus Tleetronies hought, =old. ENGINEERING ASSO0-
CIATES, 434 Patterson Road, Dayton 9, Ohio.

ALL MAKES OF ELECTRICAL INSTRUME
TESTING equipment repaired, HAZELTON
MENT Co.. 128 Liberty Street, New York, N.Y.

CHYPNOTIZY, . 0 One word . . .
on stage, Satisfaction-or refund, §2.
846-85 Sunnyside, Chicago 40, I11,

One fingersnap,””
HYPNOMASTER,

NEW PLAN SAVES HIGH PATENT FEES! FREE
FORM. Aiss Clair Ardun, 806 Wm. Penn Annex,
Chiladelpbita 5, Penna.

CAMERA TRepairmen greatly needed! You can learn

manutacturers’ service merhods at home, in your spare
time! Free, hig jllustrated hook tells how! Write today.

NATIONAL CAMERA REPAIR SCHOOL, ‘Dept. RE-3,
Englewood, Colerado.
PPROFIESSIONAL Electronic Proiects —Organs. Timers,

Intercoms, Counters., etc. §1 each. List Free. PARKS,
Dox 1665, Lake City Station, Seattle 55, Wash.

5 Inch T. V.
paid.
in 20 days or

test CRT. Complete w/adapter $3.05 post-
CIT tester and reactivater guaranteed satisfaction
money back. %29.95. CRYSTAL ELEC-

TRONICS, 9507—101 Ave., Ozone Park, N. Y. HI. 1-0700.
DIAGRAMS FOR REPAIRING RADIOS §$1. Tele-
vision ?I Give make, Model. DALE CO. 319 West lith
St.. N,

MOTOR GUNERATOR SETS—200,000 volt, 2 micro-
ampere Van de Graaf tvpe. Shipped knock down. as-

semble in 20 min. $19.50 postpaid. MORRIS AND LEE,
459 Klm, Bufralo 3, N. Y.

LEARN WHILE ASLEEP! Exciting details free. RE-
SEARCIT ASSOCIATION, Box 24-HH, Olympia, Wash-
Ington.

NEW TUIES: not mechanical or electrical rejects; not
washed and/or rebranded. 80% famous brands. SONO-
RET, 36 \Woodhury, Wilkes-Barre, Penna.

UNUSUAL VALUES. Hi-Fi components, tapes and tape
H('l)ld?l\ Free cnllog RE. STEREO CENTER, 51 W.
33 8t., New York !, ¥.

SONGI'OEMS and LYRICS WANTED! Mail to: TIN
PAN ALLEY, INC. 1650 Broadway, New York 19, N. Y,

PARTNER, returning to college wishes to sell his share
(%} of thriving TV Service husiness located in Sarasota,
Florida. 1'rice §4,000. GEORGE R. KING, 1542 First
Sr., Sarasota, Fla.

WHOLRESALE Appliance Parts Cumlokue 25¢. SINMMONS,
26 South 20th Street, Birmingham 3. Ala.

SAVE MONEY'! Get our list price on all types Radio and
TV tubes at MFRS PRICES! 100% Guaranteed, all brand
new and unused. no mechanical or electrical reiects, not
wished or rebranded! 24-hour service! Write UNITED
RADIO COMP’ANY, 58 Market St., Newark, N.J.

PRACTICAT, SERVICING—Closed Circuit TV-——Theatre
Sound Svsteni—In Binder—§3 vearly. WESLEY TROUT,
ENGINEER. Box 375, Enid. Oklahoma.

HI-FI CONVERTER. Console sound from your radio,
television set, or record player, with new speaker
sy=tém kit. Write tor free folder. WINDIHAVEN RADIO,
Box 140-74, Baroda, Mich.
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BASS LO-MIDDLE
-
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30-150~ 150-700~

HI-MIDDLE TREBLE
s =
II g R
o V7
700-3500~ 3500-15,000n~

these 4 knobs provide

unlimited control of

frequency
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response

NEW BLONDER-TONGUE MODEL A-1
HIGH FIDELITY AMPLIFIER

A unique B-T Development! The Model
A-1 Audio Amplifier divides the au-
dible spectrum into its four significant
segments (BASS, LO-MIDDLE, HI-MIDDLE
and TREBLE.) Four separate tone con-
trols permit you to boost or attenuate
any frequency range or combination of
ranges. The result—a degree of tonal
selectivity unobtainable anywhere in
the amplifier field. Solo instrumental-
ists or vocalists may be drawn out of
the orchestral background to take their
places in front of the orchestra. Cor-
rection for poor room acoustics, or for
deficiencies in associated equipment, is

instant and exact. Power output is 12
watts (music wave forms).

The Model A-1 gives you high fidelity
performance you’d expect to find only
in amplifiers costing considerably
more! Frequency response is uniform
within % db from 30 to 15,000 cycles;
harmonic distortion, below 1% at 10
watts output. Inputs are provided for
magnetic and crystal phono cartridges,
with automatic RIAA equalization on
both. Tape and tuner inputs add to its
versatility. Complete function selection
on front panel. Housed in a handsome,
two-tone cabinet, the A-1 lists at 77.50.

MATCH THE A-1 WITH THESE BLONDER-TONGUE COMPONENTS FOR
A COMPLETE, VERSATILE Hi-FI SYSTEM COSTING LESS THAN $160

Modet T-88 FM-AM Tuner —
Amazing sensitivity on FM and
AM. Frequency response, 20—
20,000 cycles. Built-in FM an-
tenna, with provision for ex-
ternal antenna. Built-in ferrite
AM antenna. Simple, plug-in
connection with A-1 amplifier
for existing phonographor TV
receiver. Accurate and stable
slide-rule tuning. 64.50

Bl
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Model SS-2 Twin Speaker Sys-
tem—Housed in an acoustically
correct enclosure, the §S8-2
Twin Speaker System includes
two carefully matched 4” speak-
ers with overlapping frequency
ranges. Ideal for use as a mul-
tiple speaker system in a mon-
aural installation or, as a sec-
ond system for conversion to
stereo. 16-ohm impedance. 15.95

Model R-98 FM-AM Radio — For
those who prefer the conveni-
ence of a complete FM-AM ra-
dio, with no sacrifice in quality,
the R-98 provides superb recep-
tion, free from interference of
every kind—even in critical
areas. Amazing sensitivity on
FM and AM. Accurate and
stable slide-rule tuning. 64.50

For complete details, write to Dept. RE-3

BLONDER-TONGUE LABORATORIES

9 Alling Street, Newark 2, New Jersey
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Demand the finest in
Electronic Test Equipment -
EMC, of course. You get
the most quality per
measurement dollar!

Modef 102 Volometer
© Features a3 3%, 2% accurate—800 microamperes
Darsonval-type plastic front meter with 3 AC current
ranges; and the same zero adjustment for both
resistance ranges, Specifications . . . AC Voltage—
5 Ranges: 0 to 12-120-600-1200-3000 volts. DC Volt-
¢ age—5 Ranges: 0 to 6-60-300-600-3000 volts. AC Cur.
rent—3 Ranges: 0 to 30-150-600 ma. 0C Current—4
[ Ranges: 0 to 6-30-130 ma. 0 to 1.2 amps. Two Resist-
ance Ranges: 0 to 1000 ohms, 0 to } megohms, Model
102, Wt. 1 1b. 5 oz Size: 3% " x 64 x 27, $14,90;
Kit, $12.50.

Modet 204 Tube-Battery-Ohm
Capacity Tester

Emission tube tester. Completely
flexible switching arrangement.
Checks batteries under rated toad
on “reject-good"* scale. Checks con-
denser leakage to 1 meg. Checks
resistance up to 4 megs. Checks
capacity from 01 to I mfd. Model
204P, illustrated. $55.90. Model
CRA, Cathode ray tube adaptor,
$4.50.

Model 700 RF-AF Crystal

Marker TV Bar-Generator

Complete coverage from 18 cycles to 108
megacycles on fundamentals. Bar generator
for TV adjustment with a variable number
of bars available for horizonta! or vertical
alignment. Square wave generator to 20
kitocycles. Wien Bridge AF osciltator with
sine wave output from 18 cycles to 300
| kitocycies. Crystal marker and amplitude
control. Individually tuned coils. Constant
= RF output impedance. Stepped RF attenu-
ator. Variable percentage of modulation.
Model 700 ... .. $55.90

Modet 205 Tube Tester

Uses standard emission test. Tests
all tubes including Noval and sub-
miniatures: Completely flexible
switching arrangement. Checks for
shorts, leakages and opens.

Model 205P, Hand rubbed oak car-
rying case, $47.50 lillustrated); Kit,
$36.20. Model CRA, Cathode ray
tube adaptor, $4.50.

Model 104 volometer

features a.4%;", 50 microampere meter, with 3
AC cutrent ranges and 3 resistance ranges to 20
megohms. Specifications . . . DC Voltage: 5 ranges
(20,000 ohms per volt):: O to 6-60-300-600-3000
volts. AC Voltage: § ranges (1,000 ohms per volt)
0 to 6-60-300-600-3000 volts. DC Current — 3
Ranges: 0 to 6-60-600 ma. AC Current—3 Ranges:
0 to 30-300 ma. 0 to 3 amps. 3 Resistance Ranges:
0 to 20K, D to 200K, O to 20 megs. 5 DB Ranges:
- —4 to +67 DB. Modet 104, with carrying strap.
Wt. 2 Ibs. 5 0z. Size: 5% x 6% x 2%, $26.85;
Kit, $18.85.° Model HVT, 30,000 volt probe for
Model 104, $7.95.

CLLLELLLLLLLLLLELLLLL ]

Yes, tell me more, send me FREE—a detailed
catalog of the complete EMC line. RE-39

NAME
STREET .

CITY . .
Electronic Measurements Corp.

EMC 625 B'way, New York 12, N, Y.

Ex. Dept. 431 Greenwich St., New York 13, N. Y.
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RESET_BUTTON 4100V, »4p LigHTs FoR EvERY

OTHER PULSE- COUNT ={

LAMP LIGHTS FOR EVERY
2ND PULSE-COUNT=2
4

LAMP LIGHTS FOR EVERY
4TH PULSE-COUNT=4

300V

/

\
i
s

TO ADDED

OOUE;UT STAGES

1

INPUT

OOUYPUT EVERY 8TH PULSE

biased to cutoff. Whichever triode con-
ducts first will take preference and
bias the other to cutoff.

The working voltages given here are
merely representative—each circuit is
always designed for optimum results
with a given set of working conditions.

A negative pulse will cause the
triodes to swap operating conditions—
if V1 is conducting and V2 is cut off,
a negative pulse fed into the circuit
causes V1 to be cut off and allows V2
to conduct. Here is why.

A negative pulse of sufficient height
or amplitude drives the conducting
triode to cutoff, lowering the bias on
the other tube and enabling it to con-
duct and take preference.

Positive pulses, within limits, have
no effect on the circuit since they do
not tend to reverse the operating condi-
tions of the conducting tube.

Flip-flop counting

A complete scale-0of-8 Eccles-Jordan
circuit is shown in Fig. 3. Coupling
capacitors have been added to permit
application of switching pulses.

Neon glow lamps are incorporated
into each stage. Whenever the triode
across which the lamp is connected
conducts, the lamp goes out. If the
triode is cut off, there is enough voltage
across the neon lamp to cause the gas
to ionize and light. Output pulses are
obtained from a tap on one of the
plate load resistors.

The first negative pulse, as shown
in Fig. 1, causes a positive pulse to

1

O ="

SCALE OF 8

appear in the output as operating con-
ditions are swapped. Now look at Fig.
3. This first negative pulse turns on
the neon lamp in the first stage. The
second pulse turns off the lamp in the
first stage and turns on the lamp in
the second stage. The circuit has
counted and indicates 2 pulses. A
third pulse relights the first neon lamp
and sends on a positive pulse to the
second stage. Stage two is not affected
by this pulse so its light stays on.

The neon lamps numbered 1 and 2
are now lit, indicating a count of 3
pulses. The procedure continues for
any number of pulses.

The incoming pulses are reduced by
a factor of 2, 4, 8, 16, 32, 64 and so on.
A scale-of-64 circuit requires 6 stages.
Each negative output pulse from such
a circuit represents 64 input pulses.
The neon lamps will indicate the pulses
up to 64. An electromagnetically actu-
ated mechanical counter can usually
be used to count every 64th pulse.

A reset button momentarily causes
all triodes shunted by neon lamps to
conduct. This condition is stable and
all neon lights remain off until more
pulses arrive.

Some special Eccles-Jordan circuits
have an automatic forced reset feature
on the 10th pulse. With this method,
pulses are counted as 1's, 10’s, 100’s,
1,000’s and so on.

Be on the lookout for the E-J cir-
cuit. in schematic diagrams. It is now
used in everything from audio test
equipment to timers for hot-rods. END

SCALE OF 4

Fig. 3—A complete scale-of-8 Eccles-Jordan circuit.
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GUIDANCE—SIMPLIFIED

The following item on inertial guid-
ance was sent to us by Colonel William
J. Stover, Headquarters Fifth US
Advisory Group, St. Paul, Minn.

Dear Editor:

Having just completed Philip Julian’s
excellent article titled “Inertial Guid-
ance Directs Planes and Missiles” which
appeared in your December, 1958,
issue, it occurs to me that your readers
might be interested in the enclosed non-
technical explanation of inertial guid-
ance:

The following are excerpts from a re-
port explaining, in simplified terms, the
operation of a typical inertial guidance
system.

“. . . The missile knows where it is at
all times. It knows this because it knows
where it isn’t. By subtracting where it is
from where it isn’t, or where it isn’t from
where it is (whichever is greater), it ob-
tains a difference or deviation. The iner-
tiaul guidance system uses deviations to
generate corrective commands to drive the
missile from a position where it is, to a
position where it isn’t; arriving at the
position where it wasn’t, it now is. Con-
sequently the position where it is, is now
the position where it wasn’t, and it follows
the position where it was is the position
where it isn’t. In the event that the posi-
tion where it now is is not the position
where it wasn’t, the system has acquired
a variation (variations are caused by ex-
ternal factors. and the discussion of these
factors is not considered to be within the
scope of this report), the variation being
the difference between where the missile
is and where the missile wasn’t. If varia-
tion is considered to be a significant fac-
tor, it too may be corrected for by the use
of the Mark II system; however, the mis-
sile must now know where it was also. The
“thought process” of the missile is as
follows: because a variation has modified
some of the information which the missile
has obtained, it is not sure where it is.
However, it is sure where it isn’t (within
reason), and it knows where it was. It
now subtracts where it should be from
where it wasn’t (or vice versa) and by
differentiating this from the algebraic
difference between where it shouldn’t be
and where it was, it is able to obtain the
difference between its deviation and its
variation, which is called error. . ..

.. . This company also produces an ex-
tremely accurate command-guidance sys-
tem”,

“Watch that high voltage—these color

sets have some kick!™

MARCH, 1959

FOR THE AUDIO PERFECTIONIST ! |

® Products which excel in design, in component quality,
and in sound

@ Superior for monophonic use and fully compatible
with stereophonic requirements

DYNAKIT MARK III

Ease of assembly due to uniquely
simple circuitry and printed circuit
construction with  factory-mounted
parts.

* Highest stability suitable for all loud-
speaker systems including electro-

) e static.
LZ/{;?M * Dyna Biaset (patent pending) for
F. aaan simplified adjustment and complete
freedom from effects of unbalanced
components.

* Dynaco Super-Fidelity output trans-
former. This is the finest available
transformer of its type for the most
critical audio uses.

Mark 111 * 60 watts $79.95* net

Mack LI also available with added 70 MARK II 50 watts
volt eutput. Mark 111—70 $84.95* net $69.75* net

DYNAKIT PREAMPLIFIER

* Finest quality available of circuitry
and components.

* Lowest distortion and noise.

* EKasiest assembly using pre-assem-
bled printed circuit.

* Handsome styling—selected for dis-
play at Brussels World’s Fair.

* Only $34.95* net. ;
Power supply available for 2 pre-amplifiers PS-1 Kit $8.95% net

DYNAKIT STEREO CONTROL

* Adds complete stereo control lo two
preamps without noise or distortion.

* Unique blend control fills in “hole
in middle.”

* Level, balance, loudness, channel re-

T R
w . verse, and dual tape monitor controls.

1 3 -
== ’ *
L‘ Sterco control with two preamps L O"l) $12.95*% net.

DYNACO—B & O STEREO PICKUP

* New completely symmetrical push
pull magnetic pickup for either mon-
ophonic or stereo recordings.

* High compliance in «!! directions per-
mits tracking at 2 grams.

* Sinooth, peak-free response beyond
15ke with ideal channel separation
and complete freedom from hum piek

up.
* With .7 mil replaceable diaumond
stylus for only $29.95.*

Available from leading Hi-Fi dealers everywhere. Descriptive
brochure available on request. *Slightly higher in West.

DYNACO INC. 617 N. FORTY-FIRST STREET ~ PHILADELPHIA 4, PA. D.S.A

EXPORT DIVISION 25 WARREN STREET NEW YORK 7, N. Y.,
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N-CIRCUIT CONDENSER TESTER

an |
THAT DOES THE WHOL

The CT-1 actually steps in
and takes over where all
other in-circuit condenser
testers fail. The ingenious
application of a dual bridge
principle gives the CT-1 a
tremendous range of opera-
tion . . - and makes it an
absolute ‘tmust' for every
serviceman.

IN-CIRCUIT
CONDENSER

TESTER
cT-1

Model CT-1 — housed in sturdy 50 e

hammertone finish steel case 534

complete with test leads...only Net
- * .
in-circuit checks:
v Quality of over 80% of all condensers even with circuit shunt

resistance present .. .(leakage, shorts, opens, in{ermiﬂen’fs
w Value of all condensers from 200 mméd. to .5 mid.
(the abiilty to hold a

w Quality of all electrotytic condensers

charge)
v Transformer,

of-circuit checks:

socket and wiring leakage capacity

out-
»~ Quality of 1000/, of all condensers .. [(ieakage, shorts, 0P
and intermittents) =
 Value of all condensers from 50 mmid. to .5 mid.
tic condensers (the ability to hol

 Quality of all electroly
charge)

» High resi

 New or unkn
nent and wiri

OUTSTAND

° Ultra-sensitive 2 tube drift-f
scale precision readings
or out of circuit) e Sim

megohms

stance leakage up to 300
transformer, socket,

own condensers . . -
ng leakage capacity

ING FEATURES

ry @ Multi-co
th quality and value . . .(in-ci
ultaneocus readings of circuit cap;
and circui o Built-in hi-leakage indicator sensiti
over 300 megohms © cannot damage circuit com

° Electronic eye balance indicator for even greater a

o Isolated power line

ree circuit

t resistance

JOB!

compo~

tor direct

ponents
ccuracy

SHIPPED ON APPROVAL»

ens

d a

rcuit
acity
ve to

Check
all power rectifiers in-circuit

%

whether SELENIUM
GERMANIUM
SILICON, etc.’
with the

IN-CIRCUIT
RECTIFIER
TESTER

With the i
Wi growing t
bmarc;s compactness, r:gr?d
fac’(ure?d low price, TV mans-
dL morse tare resorting morej
e ot © producing series-
Sl sets employing sele
powe; germanium or silic ,
power _rec’(.rflers. Now the neog
in-circuit rectifier tes’(ir

$29 50
Net is greater than ever.

THE SRT-1 CHEC
KS ALL PO
M WER RECTIFIERS IN-
Ehi ‘BFF:IJ::ICUIT WITH 100% EFFECTISE:J,:E;:;R:T:U”
g »~ Shorts .~ Bpens 1o Arcing 1~ Life Ex?zlez:t
ctancy

OUTSTANDING FEATURES

@ Checks
all types
p of power rectifiers rated fro
m 10 ma. to

500 ma. (s 0
- (selenium A
out-of-circuit. » Eermanium, silicon, etc.) both i
' in-circuit or

I

Model
SRT-1

Model SRT-1

! -1—ho

;[1 sturdy hammerlt‘:ﬁg

clonn'1$hI steel case
e .

Ieadg_ .te with test

@ Will not
blow fus
@ Large 37 €s even when conne
rugged.

D e cted to a dead short
ulti-color meter sensit i
... sensitive yet

@ Separat scales for in-circuit and out-of-
e meter sc
ar i [}
@ Cannot dalnage or over heat rectifier being tes
ng

S
Just clip SRT-1 :els?’.‘P"E TO OPERATE
ireuit Mcross rectifier un
"eﬂﬂlEI%mz o i
uit. Press test

switch and
get an i :
color meter scales instant indication on the e
asy-to-read th
ree-

circuit tests,
ted.

ALL CENTURY INSTRUME
NTS
ARE GUARANTEED FOR ONE FULL YEAR

The extremel -
ely low prices a X
you are buying direct from rteh;“:“;‘; E?ascstlmgrbecause

TRANSISTOR TESTER  wocer 2
gEvery day more and more manufacturers are develop excessive feakage, pooOr gain, shorts Of
using transistors in home portabie and car radios opens. . 3 R o
_..in hearing aids, intercoms, amplifiers, indus- The TT-2 is an inexpensive quality instrument
trial devices, etc. Since transistors g0 bad the designed for accurate and dependable tests of all
need for TRANSISTOR TESTER is great. They can transistors and diodes — quickly and accurately.
OUTSTANDING FEATURES

o Checks all transistors, including car radio, power output, triode, tetrode and unijunction types for cur- g
rent gain, leakage, opens, shorts, cut-off current e checks all diodes for fqrward to reverse current 1

ain e All tests can be made even if manufacturers’ rated gain is not available e Less than half a t
minute required for tests of either transistors or diodes o Large e’ meter is extremely 5
sensitive_ yet rugged . .. with multi-color  scales designed for quick easy readings  Model TT-2 —

o Power is supplied by an easy to replace 6-voit pattery — current drain so small, service  hous¢e d in "
life almost equal o shelf life. Battery cannot be drained due to accidental shorting of sturdy ham- g
test leads o Cannot burn-out its own meter of damage transistor or diode under test mertone finish /|
e Long test leads and insulated test clips enable tests without entirely removing transis- steel case . ¥ ’
tor from circuit e Test leads are identitied by E.1.A. color code 5O that ponnechon to the complete with 1 o SICE |

correct terminal s assured @ Comes complete with replaceable transistor set-up chart {est leads . . - I WODE Hsny

that fits into 2 special rear compartment. only 18 5’

The TT-2 cannot become obsolete as the cir- s 50 .~.~':1 "
o enable you to check all Net l b}

FEATURE: cuitry is

s they are introduced. New

engineered t

listings will b hed at no cost.

e furnis

IMPORTANT

new type transistors 2

EASY TO BUY IF SATISFIED

see order form on facing page
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FOR 10 DAY FREE TRIAL

Convince yourself at no risk that CENTURY instru-
ments are indispensahle in your every day work. Send
for instruments of your choice without obligation . . .

try them for 10 days before you buy . .. only then, when satisfied, pay in easy-to-buy monthly instaliments — without any

NG
TILL THE BEST SELL
TZ‘BE TESTER IN THE FIELD

FAST-CHECK TUBE TESTER

Model FC-2 The greatest testi

monial ever paid
an instrument . . .
over 20,000 sold
in a little more
than a year—an
still selling as
fast aswecan
roduce ther“}{>
See for yourse
| at no risk why sO
many sel’Vl(t:r(]E('a
men choose
FAST-CHECK
above all other
;. tube testers —
regardless of
price.

SIZE: W: 14%7

housed in hand- H: 117a” D: 4%

rubbed oak carrying case com-

T n 69
w 4 Net
plete ith CR adapter . . - only

E TESTER tests over
i n the FAST-CHECK TUB o
%sot tzutfgt'g:%z ?:ompletely, accurately — AND IN SECO

N
NCTURETUBETEST ADAPTER RANGE OF (?‘zri_%ﬁl'!eotype%
|NCLUUEUW|THFAST-CHECK z Checks_qualtng)é otime 700 tube tyves
Enables you to check all

bk is covers more
(including catho%‘;;‘%‘??ﬁ%ﬁé T se today, in:
. bes (inc than o
picture tu

Model FC-2 —

R t series-string
neck 110 cluding the newes' tubes. 0Z4s,

e on 5';0?0r cathode tubes, auto 12 plat:rveoglltllators. special

degree tYPE! "0 and life  magic eye tubes: BaS TSEIC on” goreign

emission, Shoralsso to reju- purpose hi-fi tube o
ctancy ... es. L rts an

3:?1§te weak picture tubes- tcuhbecks for inter-element sho

No other tube tester made leakage.

gas content.

v Checks S0 Hite-exnectancy-

. the
at any price can match ¥ Ehecks for

value of the FAST-CHECK.

IMPORTANT FEATURES

ings are re-

A itching . . . only two setting No
L §WIt§c:|ILgr| conventional testel;)se :YDes
e SWI:Sbg chart listing ovetr Z)os(t)l;uroll chart
New listings are added Wltt'ggutucbes and if only

inside cover. section of multi-sectl N o 'the meter scale

time consuming
.u";lr?ad instead of bank.;_ng‘
gnnoying rollvchart checking .

41 phosphor bronze peryllium tu
: 7-pin and
bl 28 Byl _

rotecte e ; age variati
B S T Sl b
Do rds e Long las m. ..
Rooihgc;;:z;ast-Check positively %aar;goatnbfﬁﬂ?; 1O

; i mo )
ircuitry i eered to accom )
cgcuu"(gn;see:ljg;nNew tube listings are furnish
they .

at no cost.

periodwally

CHECK INSTRUMENTS DESIRED

Model CT-1 In-Circuit Condenser Tester. .. ... . . . $34.50
$9.50 within 10 days. Balance $5 monthly for 5 months.
Model SRT-1 In-Circuit Rectifier Tester.... . . ....$29.50
] $4.50 within 10 days. Balance $5 monthly for 5 months.

Model TT-2 Transistor Tester.... 24.50
l $4.50 within 10 days. Balance
] D Model FC-2 Fast-Check Tube Tester.... oo $69.50
lJ $14.50 within 10 days. Balance $11 monthly for 5 months.
D Model MC-1 Mini.Check Tube Tester. ... ... . $39.50
I $9.50 within 10 days. Balance $6 monthly for 5 months.
L Prices Net F.0.B. Mineola, N. Y.
L 1 1 |
MARCH,

1959

CONVENIENT TIME PAYMENT PLAN —

SUNVEINIEIVE 1HWIE 1) ikl "k FINANClNG CHARGES

CENTURY ELECTRONICS CO., INC.

111 Roosevelt Avenue, Dept. 103, Mineola, New York

Please rush the instruments checked for a 10 day free trial. If satisfied | agree to pay B
the down payment within 10 days and the monthly installments as shown. If not [
completely satisfied | will return the instruments within 10 days and there is no

further obligation. It is ynderstood there will be NO INTEREST or FINANCING i
charges added.

.................................. Aty me . AStatels
T I N N Y 0 NN N B N O 0 OO Y N S (SO RN R (R AN A N N R N O (N O O e B

financing or carrying charges added.
L T T P ——— e R T I

For those lookin

g for a redl|
ECONOMY MULTIPLE SOCKET
TUBE TESTER without sacrificing

ACCURACY, SPEED and VERSATILITY

MINI-CHECK TuBE TESTER

Model MC-1

Here is 3 multiple
spcket tube tester de-
signed to meet limijted
pudgets. Although low
|n.price it boasts a
unique circuitry that

enables you to check
over 600 tube types —
and has a range of op-

®
Q
S

- 5
@@@@@@@

_ P®...
eration that far exceeds - ' -
others in its price class. & i

| Y

MINCCHECY

J : + o -
*ﬁ-’%iu

= —
odel MC-1 — hous d i ‘ '
sturdy wrinkle finishet el
Sase’y wrinkle finish oy 3350 sz
Net H: 8y,
D: 234~
Lo O!JTSTANDING FEATURES
emission, inter-element
fggou'taut%ersfypes- This meel OZedns, shorts and leakage of over

€ . 1s, series-strin
tings enabauto 12 plate volt, hi-fi and fOrei'gng TV tubes, gas

ny tube in less thambes BASLCEt

means Jonger lifg .17 o
sockets ¢ Comb
filament positions
back compartment
at no cost

> av; «ets
1 - . . its jewel i
o 208 LR Pt o
e Handy tube chart‘ Rained i o8
o oy tube c contained in special
A lin: l(l:ztrnggs furnished Periodically

p/u5 these BONUS FEATURES . . . found

Inno other low price tube tester
+ Checks for catho
£as content .~ g

de to heater shorts o Checks for

ecks all sections f i
Pose tubes . . . il p; i AL L
section - Line isolatzzi‘:k—uﬁ P o

0 shock hazard .~ var.

NO INTEREST OR
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ROBERT G. MIDDLETON

RADIO-ELECTRONICS TELEVISION CONSULTANT

ANY readers ask about con-
verting receivers to larger
picture tubes. Hence, we are

listing the more usual re-

quests, with notes concerning the con-
versions.

7JP4 to 12-Inch Tube: Not a practical
conversion. Too much rebuilding.

9CP4 to 21-Inch Tube: Not practical.

10BP4 to 12KP4: No circuit changes
necessary. Ion trap not needed.

12LP4 to 16L.P4: The conversion can
be made, but picture brightness will be
low unless a higher-voltage flyback is
used.

12LLP4 to 17ATP4: Conversion is
practical, with replacement of the fly-

back and vertical output transformer.

121.LP4 to 21FP4-A: Not advisable.
Requires extensive electrical and me-
chanical changes.

16GP4 to 16RP4: Mechanical changes
are required, but is a practical con-
version.

17AHP4 to 21EP4: Few changes re-
quired. Yoke sometimes needs to be
changed.

17BP4 to 21EP4: No modifications of
sweep and high-voltage system are re-
quired.

17CP4 to 19JP4: Conversion is prac-
tical; replacement of flyback gives a
brighter picture. The same double ion
trap can be used.

19AP4 to 21EP4: No change of out-
put transformers required. Mechanical
changes only.

19VP22 to 21CPY22: Use the CBS
conversion kit. Couversion is practical,
with the necessary mechanical changes.

20BP4 to 21EP4: No change of output
transformers required. The 21EP4 is
easier to sweep than a 20-inch tube.

21AMP4-A to 21CP4-A: Flyback,
yoke and vertical output transformer
must be changed. It is advisable to use
a standard 90° conversion kit.

21MP4 to 21XP4: Mechanical changes
only are necessary.

24AP4 to 27RP4: New yoke and fly-
back are required.

24 AP4-A to 24CP4-A: Use a standard
conversion kit, with matched yoke and
flyback for a 24-inch 90° tube.

21BP4 to 24DP4-A: Not a completely
practical conversion. Extensive mechan-
ical changes are necessary.

Poor vertical sync

I'm up a stump on a complaint of poor
vertical sync and bottom fold in a
Truetone 2D3814A. All tubes have been
changed, and dc voltages measure OK.
Alignment checks with the service data.
Could any of the parts have changed to
cause this trouble?—W. P. V., Vale,
Ore.

Your report has a familiar ring. I
ran into a very similar problem re-
cently, in which the symptom was the
same. After a lot of wasted time in re-

DESIGN

The best in sub-miniature capacitors
for replacement, development and

include patented construction,
hermetically sealed in aluminum cases

a wide temperature range and voltages.

Available from leading parts distributors

ILLINOIS

128

A complete line of capacitors for all
miniaturized transistor circuits,

original equipment. Outstanding features

for long life; low leakage; stable through

everywhere. lllustrated catalog upon request,

CONDENSER COMPANY

1616 N. Throop Street Chicago.22, Ilinois

Type SMT
SUB-MINIATURE

the BEST in
ELECTROLYTIC CAPACITOR

ANODE fon 0"
SMT :

/ TUBULAR
MT “Vime

S
TWX: CG3140 ek Zuality

Telephone: EVerglad

www americanradiohictorvy com

Jowe Klee's
OFFICIAL
ORDER BOOK

for every TV-Radio
service call

~ TV-R‘D
Triplicate forms serve SER V’('E
as order form, invoice
and office record with
spaces for complete
information on every |’
job. Separate listings
for receiving tubes,
pix tube, parts, seria
numbers, labor and tax charges, signatures,
etc. 75¢ a book, 86.50 for dust-proof box
of 10.

Ec’l_s —
OFFI(IAl ORDER BOOK

. and for customer’s prices on every replaqe-
ment part, plus flat rate and hourly service
charge data, regional and national, Dave Rice’s

OFFICIAL PRICING DIGEST
listing over 63,000 items. $2.50

In stock at your distributor, or write

ELECTRONIC PUBLISHING CO. INC.

180 Nosth Wocker Drive  Chicago 6, illinois

RADIO-ELECTRONICS
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Simply by checking
all the tubes in the TV set with

FAST AND ACCURATE
® Tests complete set in minutes
® Wins customer’s confidence
® Saves cos*ly 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 and are making more money today with the famous
B&K Dyna-Quik. 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 micremhos. No
multiple switching or roll chart. Quickly detects weak,
short-life, or inoperative tubes. Shows customer the true
condition and life-expectancy of tubes in the set; sells
more tube replacements per call. Assures customer
satisfaction and protects the service guarantee.

MODEL 650

Model 650 DYNA-QUIK
Fastest, Most Complete, Portable
TUBE AND TRANSISTOR TESTER

Checks over 99% of the tubes most widely used in television
receivers, plus popular home and portable radio tubes. Tests
over 500 tube types. Lists over 125 most commonly used tube
types, with settings, on socket panels for maximum operating
speed. Complete listing in fast telephone-index type selector,
Tests each section of multiple tubes separately for Gm,
Shorts, Grid Emission, and Life. Tests each tube for Gas Content.
Provides instantaneous Heater Continuity check. Includes 16
spare sockets and sufficient filoment voltages for future new
tube types. Transistor Section checks junction, point contact and
barrier transistors, germanium and silicon

diodes, selenium angd silicon rectifiers. Net, slI 69.9_5

MARCH, 1959

PER WEEK

‘i) DYNA-QUIK

* 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

With only 60 indexed phenclic Dyna-Cards, you can test over
50C tube types. Dyna-Card auvtomatically sets socket cornec-
tions for auick, accurate tube test. Checks over 99% of the
tubes most widely used in felevision receivers, plus popular
home and portable radic wbes. Easily kept up-to-date by
adding new Dyno-Cards. Tests each section of muliiple
tubes separately for Gm, Shorts, Grid Emission, and Life. Tests
each tube for Gas Content and Grid Emission simultaneausly
with Short Check. Provides instantaneous Heater Continuity test.
Transistor Section checks junction, point comact, and barrier
trarsistors, germanium and silicon diodes,

selenium and silicon rectifiers. Net, $1 699_5

Manufacturers of Tube Testers, Cathode Rejuvenator Tester,
Television Analyst, Dyna-Scan, Transistor Tester,
and other specialized instruments.

See your B&K Distributor or
Send now for Bulletin ST21-E

‘BaK MANUFACTURING CO.
3726 N. Southport Ave. ¢ Chicago 13, llinois

Conada: AHlas Radio Corp., 50 Wingold, Toronto 10, On#.
Exporf: Empire Exporters, 458 Broadway, New York13,U.S.A.
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For limited
budget
stereo ...

QUAM

" Beal By ¢

HIGH FIDELITY
SPEAKERS

Quam Hi-Fi Speakers 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 distributer
or write us directly for
complete information on the full skill ond experience of
line of Quam Hi-Fi Speakers—
extended range, tweeters,
woofers, coaxials.

represent the accumulated

thirty years of fine
specker manufacturing.

QUAM-NICHOLS CO.

236 EAST MARQUETTE ROAD
CHICAGO 37, ILLINOIS

'LIIIIIIIIIIIIIlllllllllllllllllllllIIIIIIlllllllllllllllll'.lllllllllllllll-

SENCORE
e Handy "36"
withh R C-Substitution Unit

’36"—~Most Often Needed Components

. . our Fingertips!
=N CORE | 5 py1c, 12 position switch individually
® selects one of the ‘“36 components

for direct substitution. o
Contains: g
Y 12— wott 10% resistors from 10 ohms to 5600 ohms

P
~

YW 12— wott 10% resistors from 10K ohms to 5.6 megohms o Model $ 95

Y 10—600 volt copocitors from 100-mmfd. to .5 mfd. H‘_’ag

qanann

ONLY

% 1~10 mfd., 450V Electrolytic & 140 mfd., 450V Electrolytic DEALER NET
Seo other SENCORE Y For Shop, Lab, or outside service Completely 1solated
ods in this issue. SERVICE INSTRUMENTS CORPORATION Available al all
« 121 OFFICIAL ROAO, ADDISON, ILLINOIS Parts Distributors
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placing components which “must be”
bad, a scope check showed that spurious
ac voltages were getting into the sync
and vertical oscillator circuits via mar-
ginal decoupling electrolytic capacitors.
After pointing out this basic possibility
several times in the Clinic, my own face
gets red when I forget it myself.

Residual bright spot

I would like to eliminate the bright
spot which remains on the picture-tube
screen after switching the power off, in
an Admiral model 330. I will welcome
any help on this problem.—J. P. R.
Ridge, Md.

Several methods can be used, as dis-
cussed in the “TV Technotes” book pub-
lished by Gernsback Library. A simple
method which often works out satis-
factorily is to shunt a 500-megohm re-
sistor from the picture tube’s second
anode to chassis. The resistor must have
suitable high-voltage construction, such
as a multiplier resistor for a high-
voltage de¢ probe.

Pincushioning

I would appreciate any suggestion on
a cure for cwrved raster lines (pin-
cushioning) on an RCA KCS-40. This
trouble showed up after replacing the

| yoke.—S. C., Baltimore, Md.

The pincushioning has been caused by
a mismatch between the picture tube
and the new yoke. However, instead of
obtaining an exact replacement for the
yoke, I would suggest using anti-pin-
cushion magnets. In some sets, the
magnets can be taped to the side of the
picture tube, near the face, in a location
which clears up the pincushioning. In
others the magnets have to be spaced
a hit from the sides of the picture
tube.

No alignment data

I would lLike to realign a Philharmonic
8200 receiver, but cannot obtain data.
Perhaps you can help out.—L. H.
Philadelphia, Pa.

You can get the receiver into reason-
ably good alignment without data, by
proceeding as follows:

1. Use a good sweep generator and
scope, with a crystal-calibrated marker
generator.

2. Disable the local oscillator.

3. Apply a modulated marker signal

| to the mixer grid. Connect the scope at

the picture-detector output, through a
75,000-ohm isolating resistor.

4. Clamp the agc line at —3 volts
with battery bias.

5. Tune the marker generator and
watch the scope screen to determine
whether the if amplifier operates in the
23-mc or the 41-mc band.

6. Connect the sweep-generator out-
put (with marker) to the mixer grid.
Adjust sweep-generator tuning for cor-
rect center frequency.

7. Select a reasonable frequency for
the picture-carrier point on the curve.

8. Stagger-tune the if stages for 3.5-
to 4-mc¢ bandwidth. That is, if the grid
of one tube resonates in the low end of

RADIO-ELECTRONICS
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RESIDENT SCHOOL offers Tech-
nical Institute and Vocational
School Courses in Electronics. Day
and Evening classes start 4 times
each yeor. Resident School Cata-
log sent free on request.

LET RCA TRAIN YOU
2, IN ELECTRONICS

RCA Institutes celebrates Fifty Years of Electronic
Training by introducing its newest Home Study Course . . .

FELECTRONICS FOR AUTOMATION

... Now you have four comprehensive courses for your
electronic training . .. from basic electronic theory to the more
advanced principles of color TV and Automation.

Electronics
for
Automation

Television
Servicing

Practical work with the very first lesson. Pay-as-you-learn.
You need pay for only one study group at a time.

RCA 'NST'TUTES, Inc. nome Study School, Dept. RE-39
A Service of Rodio Corporation of Americo
350 West Fourth Street, New York 14, N. Y.
Without obligation, send me the FREE cotalog ef Home Study Courses. No
solesman will call.

Send for our
64 page Home
Study Catalog

FREE!

Korean Vets! Enter Discharge Date. ........... .. ... ...0.iiiivimummonane oo,
CANADIANS — Tcke odvontoge of these some RCA courses at no
additionol cost. No postoge, no customs, no deloy. Send coupon to:

RCA Victor Company, Ltd., 5001 Cote de Liesse Rd., Montreat 9, Quebec

To save time, poste coupon on posicard.
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HERE S THE |

e &Q‘ga

=
IEST

Bypass Capacitor you can use!

AEROVOX
TYPE VsacC

*Aerofilm ("Mylar) Tubulars

The best bypass capacitor on the market today
at a price no higher than conventional units. All
the technical advantages of Mylar dielectric, so
widely used in premium-priced capacitors, are |
yours in a superior bypass tubular that virtually
eliminates call-backs. Combining performance.
proved, humidity resistant white ceramic cases !
with Mylar dielectric makes these capacitors |
superior to anything previously offered. TheseI
remarkable units will stand-up in those high |
humidity areas where other types have failed}

Only Aeravox Type V84C gives

you these plus features...

SMALLER SIZES than conventional tubulars.

85°C 150°C operating temperatures (with voltage
derating).

LOW DIELECTRIC ABSORPTION, lower than oil-
impregnated types.

OUTSTANDING STABILITY, little temperature
change over normal operating range.

HIGHEST INSULATION RESISTANCE

PREMIUM QUALITY at prices no higher than con
ventional units.

BUY 'EM BY THE KIT... e

two Mylar Tubular Kits (AK-
100 & AK-101HS) in hand-
some 4-drawer metal cabi-
nets are now available at
your local Aerovox Distribu-
tor. Buy the capacitor as-
sortment kit and get the
cabinet FREE!

* Aerovox trademark f DuPont trademark

AEROVOX
CORPORATION”J
DISTRIBUTOR DIVISION

- NEW BEDFORD MASSACHUSE‘ITS g

]
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the band, resonate the plate circuit in
the high end of the band.

9. Tune sound traps for dip 4.5 me
from the picture-carrier frequency.
(Traps operate on the low end of band
— picture carrier on the high end.)

10. Make necessary compromise ad-
justments of if trimmers to obtain a
reasonably flat-topped curve. (Remem-
ber that the first if coil may be mounted
on the rf tuner.)

11. Disconnect the sweep and marker
generator from the mixer grid, and
start up the local oscillator.

12. Apply rf sweep and marker sig-
nals to the receiver’s antenna input
terminals. Sweep in turn each active
channel.

13. Adjust rf and mixer trimmers
for maximum height of overall response
curve, without changing the original
bandwidth of the if strip. (This is a
compromise adjustment, as response
will vary from channel to channel.)

14. Finally adjust local oscillator for
proper fine-tuning range, using TV sta-
tion signals.

| Hot flyback

The Ayback overheats in an Emerson
120129-D. Most of the sweep-circuit
components have been checked as OK
or replaced. The waveforms have cor-
rect shapes, except at the Synchroguide
output terminal. The B woltages are
close to normal. Yet, the flyback trans-
former overheats.—W. S., Saco, Me.

Your data sheet indicates the use
of a direct probe. This distorts the
waveform at the Synchroguide test

HORIZ 0SC

LOW-C PROBE

A A T

by lack of marker-generator accuracy.
The picture carrier is falling too low
on the overall response curve when the
local oscillator is tuned to bring the
sound if in. The RC-200 is somewhat
more critical to align than various other
receivers because it has a split-sound
system. Marker frequencies must be de-
termined accurately. Crystal calibra-
tion is advised. Better alignment is
generally obtained by using a good
sweep generator and scope, in conjunc-
tion with a ecrystal-calibrated marker.

Light on one side of screen

I am having some difficulty with a
Motorola TS-236. It has a very good
picture, with no pulling, but at times
there is a sort of light at the left side,
which covers about one-third of the pic-
ture. It moves as persons move on the
screen. At times it is mot moticeable
when there are no moving objects. Any
help you can give will be appreciated.
—FE. J. S, St. Louis, Mo.

This varying film of light is caused
by video information caught on hori-
zontal retrace. The cause can be due to
a marginal fault in the flyback, which
will sometimes lengthen the retrace in-
terval. It can also be caused by a re-
placement yoke that has too much in-
ductance for the flyback. There is also
the possibility of a defect in the phase
detector circuit, which throws the video
somewhat out of time with the hori-
zontal sync interval. Any circuit modi-
fications which add capacitance to the
flyback system will tend to cause this
trouble. For example, I have seen this

Fig. 1—An incorrect waveform will be observed at the Synchro-

guide test point

point. A low-capacitance probe must be
used, as shown in Fig. 1. Flyback over-

| heating can usually be run down by

| checking voltages at the horizontal out-
put tube. Normal voltages are: grid,
—17; cathode, 10; screen, 125. Plate
voltage cannot be measured without
damaging the meter, but is not nor-
mally a trouble source. De checks will
probably indicate the faulty circuit, but
if further tests are required, the sweep-
circuit waveforms and peak-to-peak
voltages should be checked against the
service data.

Pix and sound don't track

I realigned the wvideo and sound if
amplifiers in a Craftsman RC-200, but
picture and sound do not track. I fol-
lowed the service instructions care-
fully. However, I can’t get « meter null
on the sound traps. I used a marker
type generator and a vitvm. Thank you
for your reply—A. P., Portland, Ore.

This difficulty appears to be caused

www.americanradiohistorv.com

unless a low-capacitance probe is

used.

film of light appear in receivers having
too much capacitance added across the
width control, to increase picture width.
High-voltage leads from the flyback
transformer running against the cage
or chassis also incrcase the flyback
time.

Foldover and poor height

I am having difficulty with a Zenith
21K20. After installing a new picture
tube (21FP4C) and a Merit MDF72
yoke, height is insufficient, with bottom
foldover. All voltuges and components
check OK.—A. J. E., Jr., Somerville,
N. J.

It would appear from your report
that the new yoke does not match the
vertical output circuit as well as the
original yoke. I assume, of course, that
you have tried new tubes. On the basis
of the data submitted, it would be ad-
visable to obtain an exact replacement
for the yoke. END

RADIO-ELECTRONICS
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N the November, 1958, FM-TV Dx
Column, we asked for comments on
the pros and cons of continuing the
predictions portion of this column.

And we received an enthusiastic “yes.”
This we are happy to do, although some
modifications will be made. More em-
phasis will be placed on meteor-shower
reception dates, and on the “annual”
tropospheric dx conditions, in hopes
that more serious-minded dxers will
make special efforts during these high dx
potential periods, and report in detail.

F2 surpasses 1957-8 season

Readers of the June, 1958, TV Dx
Column will remember reports carried
of the first F2 television dx reception
between the East and West coasts of
the US. Several dxers in Oregon, Wash-
ington and extreme northern California
logged Maine, New York and New
Brunswick channel-2 video signals duy-
ing Jan. 1-9, 1958.

In the third week of October, 1958,

Just Out

Most - ( )fh-n - leal

ROBERT B. COOPER, JR.

F2 conditions were improving at such a
rapid rate that Amateur Radio 6-meter
(50-54 mec) enthusiasts were making
two-way contacts of a transcontinental
nature on an almost daily basis.

As the maximum usable frequency
(muf) continued to vise, lines and
other signs of video information began
to be noticed on channel 2 by alert
California dxers for a few minutes
each day during peak periods, and have
been reported by dxers on Nov. 7, 11,
12 and 22. On the morning of the 231d,
Rick Stauduhar, Carmichael, Calif.,
found channel 2 jumping with fast
fading, highly distorted video signals
from 0850-1005 hours PST. But the
morning of the 24th proved to be the
cincher. Your column conductor was
caught away from his dxing setup in
Fresno, Calif., but managed to make
a hastily erected dipole of 300-ohm
twin lead deliver a very watchable
signal from WCBS-TV, channel 2, New
York, from 0910—0‘)47 hOUlS PST in

TELEVISION

San Jose, Calif. It was interesting to
note that an outside antenna (double-
stacked all-channel Yagi) produced
such severe video distortion that watch-
ing the picture was not possible.

The multiple-path images present
caused such severe distortion that the
picture resembled 50 secondary images
superimposed upon the primary image,
and all 51 of them were fading at
separate intervals! The dipole antenna
provided a much lower overall signal
level, but at the same time it reduced
the signal level of the multiple-path
secondary images so they no longer
caused bad ghosting on the primary
“direct-path” image. Net result was a
very watchable picture (in itself un-
usual for F2 reception) with a minimum
of distortion and fading.

International F2 dxing

Reception along the eastern coast of
the US and Canada of European TV
transmissions between 40 and 54 mc
has been with us since the fall of 1956
when the present high sunspot peak
first made itself felt in the world of
vhf. On days of particularily calm
conditions in the earth’s magnetic field,
European TV signals have been picked
up on the western coast of the United
States by the half dozen or so enthu-
siasts equipped to receive the various
sets of European standards. Gordon
Simkin of Loma Linda, Calif., has been

Yeor SUPREME 1959 TV Manual

AMAZING BARGAIN

The new 1959 TV manual is the
bargain of the year. Covers all im-
portant sets of every make in one
giant volume. Your price for this
mammoth manual is only $3. This
super-value defies all competition.
Other annual volumes at only $3
each. Factory service material sim-
plifies repairs. Includes all data
needed for quicker TV servicing.
Practically tells you how to find
each fault and make the repair.
More pages, more diagrams, more
service data per dollar of cost.

TELEVISION SERVICING COURSE
Let this new course help you in TV servicing.
Amazing bargain, complete, only $3, full price

COVERS ALL POPULAR SETS

Here is your service data for faster, easier
TV repairs. Lowest priced. Best by compari-
son. Supreme TV manuals have all needed
service material on every popular TV set. Help-
ful, practical. factory-prepared data that will
really make TV servicing and adjustment easy
for you. Benefit and save with these amazing
values in service manuals. Only $3 per large
volume. Now used by 163,000 wise servicemen.

SIMPLIFY ALL TV REPAIRS

These giant TV manuals have complete cir-
cuits, needed alignment facts, printed boards,
servicing hints, production changes, voltage
charts, waveforms, and double-page schematies.
Here are your authentic service instructions to
help you do expert work quicker: and priced at
only $3 per large annual manual. Repair any
TV model ever made by having in your shop all
14 volumes as listed in coupon. Your special
price for all, only $40. Or try the new 1959
TV manual to see what an amazing bargain you
get for $3. Send no-risk trial coupon today.

1959

=1
[ Television

Survicing Infoemation

The repulr of any tele-
vision set is reully simple
with Supreme TV service
manuals. Every set is cov-
ered in a practical manner
that will simplify trouble-
shooting and repair. This is
the help You need to find
toughest faults in a jiffy.
Each $3 TV volume covers
a whole year of service ma-
terial. New Television Serv-
ieing Course will aid vou
in learning TV. Be wisc,
buy Supreme Manuals only
once each year instead of
spending dollars ve

NO-RISK TRIAL ORDER COUPON i

for all lessons. Giant in size, mammoth in scope,
short-cuts, UNHK, alignment facts, hints, $3
Companion RADIO COURSE, Introduction to TV

topics just like a $200.00 correspondence course.
antenna problems, trouble-shooting, test
Tere is your complete radie training in 22 easvy-to-follow lessons. Covers $2 50

Lessons on pieture faults, circuits, adjustments,
equipment, picture analysis. Special, only
fundamentals, fault inding, use of test equipment. Everything in radio,

introduetion to TV. Seif-test questions. New 1959 edition. Special, only..
18 RADIO VOLUMES
RADIO DIAGRAMS SUPREME PUBLICATIONS, 1760 Balsam Rd., Highland Park, ILL.
needen RADIO Siagrame and service data, § 0 Radio Servieo Course. $2.50 | Rush today TV manuals checked (3 below and
Covers everything from the most recent 1958 8 :gg? RRaf[;:JoDL::xms. :g gg | Radio manuals at left. Satisfaction guaranteed.
Most - ()ff.'u N ceded :’:‘?’éoss;& m;z’:s;]:!l;;:;m?;;n;m:e ;;f_ll?; 0 1956 Radio Diagrams. $2.50 I [ New 1959 Televislon Servicing Manual, only. .$3.
FM, and ‘porlnbles. Sens‘allnnnl :;liles. Only" O 1955 Radio Manual, only $2 I [0 1958 Television Manual, $3. [J Eariy 1957 TV, $3.
1958 $2 for many volumes. Every manual has 8 :ggg These annual O Additional 1957 TV, $3. [] 1956 TV Manual, $3.
extra large schematics, all needed align- 0 1952 RADIO veolumes | O Earily 1955 TV, $3. J Additional 1955 TV, $3.
Rl\])l() ment facts, printed boards, voltage values, 0 1951 specially priced lD 1954 TV, $3. [J 1953 TV, $3. [] 1952 TV, $3.
oy trimmers, dial stringing, and helpful hints. t 3 1950 at only 5250 | O 1951 TV, $3. [] 195C TV, $3. (0 1949 TV, $3,
DIAG I\AP‘S X;éﬁ:m’fs;"[ ::;“ S‘ge sézﬁ'mil/ﬁ] 11;3:“2’ £ 0 1949 G i ] 1948 TV, $3. [] 1957-58 RCA Victor TV, $1.50
X rages. H .
and Surcicng Information a complete list of these radio manuals.J» 8 :g:g THIS GROUP | [0 New Television Serviclng Course, complete. .. . $3. E
0 1946 ONLY I O Iamenclosing $ueeesecenns Send postpaid.
1942
4 3 » g 1941 $ | O Send C.0.D. I am enclosing $...... deposit.
upreme 1 ubDiicatrions g 2 !
0 1939 EACH Name: ..... O R L LR R R
y 1926-1938 Manual, $2.50
SOld by A" Leadlng Parts JObbers ERadin&TVMaslerlNDEX,Zfze IAdaress S s essresivss et soa o et aa e o
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Most Highly Recommended
Enclosure in Hi-Fi

B arison

ENCLOSURE

PATENTE

As Featured in Popular Mechanics, July *58

The Korlson Enclosure is not just a box, but o thoroughly
engineered and patented musical instrument, used to
perfect the boss response, high, frequency dispersion,
tonal definition and efficiency of oll full ronge Hi-Fi
speakers.

*Pat. No. 2,816,619

KARLSON *“12" For 12" Speakers
Finished Models

12CH, 12MH, 12HB, 12FR ... $99.60
Unfinished—12U ready for

finish $66.00
Kit—12K . . ... $42.00
Size: 2433 x 1634 x 1334
Ship. Wt.: 45 Ibs.

KARLSON ‘8" For 8" Speakers
Finished Models

8CH. 8HB, 8FR, 8MH $42.60
Unfinished 8U ready for finish
same patented structure be-
hind full grill $26.70
Kit—8K $18.60

Recorder—Mate 8—assembled
unit as_above with speaker—$10.00 extra.

Size: 1713 x 1134 x 931, Ship, Wt.: 14 Ibs. eLh

KARLSON ‘15" For 15" Speakers
Finished Models

15CH, 15H8B, 15FR, 15MH .. $129.00
Unfinished—15U ready for

finish .. ...$ 8100
Kit—15K ... ..$ 57.00

All Prices Audiophile Net, Subject
to Change Without Notice

Standard Karlson Finishes
HB—Honey Blonde » FR—Fruitwood
CH—Cherry » MH—Cordovan Mahogany

15FR

Outstanding High Fidelity Experts Say—
foseph Marshall, RADIO ELECTRONICS *'It can put ou!
on amozing bass, completely out of proportion to its size
and for beyond the design capacity of the ‘speaker used.’’
Donald Hoefler, HI-FI MANUAL '‘A truly beoutiful piece
of scientific reasoning, with on ultimate solution which
should please even the most highly critical.”” ‘A new
standord of performance.’’

Lothar Stern, ELECTRONICS MADE EASY “'Offers the
vtmost in versotility, ou!standing bass response and un-
wsual styling.’’

Write for name of nearest dealer
* Kk Kk
COMPLETE CATALOG ON REQUEST

ANNOUNCING—

NEW MAIL ORDER DEPT.

Where not available locally, order direct. No
shipping charges on prepaid orders in U.S.A.
proper.

KARLSON ASSOC. INC.

Dept. RE-9A, 433 Hempstead Ave,
West Hempstead, N.Y.

134

| TELEVISION

a leader in the field of European TV
reception, having furnished information
on receiver modifications to all inter-
ested parties. Gordon’s dxing locale is
especially unruly in that he receives
grade-A signals from all seven of the
Los Angeles stations and fights the
hundreds of commercial FM two-way
stations in the 40-50-mc region for his
European dx reception. On Nov. 7,
Gordon got video signals in Loma Linda
from one station in France, one in
Belgium and six in Great Britain!

Other than the great quantity of
stations present on this date, it is
particularily interesting to note that
signals extended as high as 53.75 mec;
certainly a record high F2 muf for a
television path nearly 6,000 miles long.
Similar reception was noted on Nov. 16,
plus a second French station operating
with a video carrier on 52.4 me.

Although F2 TV conditions will end
by March 1, the potential may exist
again next fall provided that the sun-
spot count holds up one more year.
(The F2 dx season in the Northern
hemisphere runs from Nov. 1-Feb. 1
with reception along east—west radio
paths). Want to see BBC, direct from
London, in your own home? Reception
next fall is likely to be the last for at
least 8 years.

| Early hours' dxing
With increased network program-
ming, TV stations are finding it in-

transmitter tests. The available hours
have shrunk until the only feasible
period seems to be between 0130 and
0630 LST. Thus, many transmitters
are using these hours to test new
equipment and tune the old. This
is an encouraging note to the TV
dxer with a multitude of local and
semi-local stations filling every vhf
channel with signals much too strong
| for weak dx to ride over. As most
stations test only one or two mornings
a week, it is usually possible to find
nights when dx stations are testing
and local stations ave off the air. And
early-morning dx conditions (ground
wave) are usually very good, especially
in the 0500-0700 LST segment.

John T. Sowders, Richmond, Ky.,
has noted miost stations transmit test
patterns while testing, facilitating
weak-signal and meteor-scatter identifi-
cation. John’s early morning logs have
frequent mention of stations in the
200—-400-mile range during the late fall.

Eastern dxer moves west

Bob Weems, formerly of State Col-
lege, DMississippi, one of our champion
dxers of 1955 moved to Reno, Nev., in
1956, The drastic change in dx condi-
tions has led him to several conclusions.

“One of the greatest jolts that can
come to an Eastern dxer is to move to
the Western states. Prior to moving to
Reno on July 1, 1956, I had logged 175
stations representing the US, Canada,
Mexico, and including a substantial
number of uhf stations. One of the
[ latter was channel 23, Miami, Fla. (no
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creasingly difficult to perform normal |

NOW
AVAILABLE

at your local distributor

The'

(it

oy AL

| MASTER

OFPICIAL
\BUVING GUIDR
O THE INNDUSTRY.

WMITRE s AV AL G

$3 50

distributors

$4.50 in Canode

1,536 pages

1959

RADIO-ELECTRONIC
MASTER

World’s largest buying guide of
standard stock TV-Radio-Electronic-Audio
products sold thru parts distributors

1536 pages of complete descriptions,
specs, illustrations, prices for
150,000 items including all the latest
products of

350 manufacturers, systematically
arranged in

18 product sections for easy reference

Ham or Experimenter
When you buy, repair or assemble, you get the
right product to do the job best because you are
shopping in the electronic supermarker. Features re-
ceivers, transmitters, hi-fi gear, cabinets and hard-to-
locate items not found in smaller cacalogs.

Serviceman
You can buy, sell and bill direcc from The
MASTER. It covers 150,000 items necessaty to
radio-TV-audio servicing and offers many other prod-
ucts that can lead to extra income in industrial and
hi-fi servicing.

Engineer

The MASTER saves you engineering time. It is the
quickest way to get current, detailed, factory-accurate
dara on all the products needed for research, design
and production.

No matter what product or component you require . . .
YOU'LL FIND IT FASTER IN THE ‘59 MASTER
At your local pares discributor, or write for list.

FREE...

24-page PANEL LAMP CHART as your MASTER
disrributor, or write direcs enclosing 10¢.

THE RADIO-ELECTRONIC MASTER
58 Madison Avenue . Hempstead, N. ¥
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TABLE OF METEOR SHOWERS
Timeof Direction
Mox. Burst  of Best
Rote Reception Grade
2330-0030
0530-0630
0030-0330

Date
March 10-12

Nome
Beotids
north-south C
east-west Cc
Coma Berenicids
March 20 2000-2300
0100-0300
(0300-0430
2330-0100
0230-0530
0700-0830
08301000
0500-0830

north-south
east-west
Lyrids April 19-23
north-south
east-west
north-south
east-west

>>>> 00

Aquarids May 1-6

longer on the air), a distance of 750
miles. All of the above were duly re-
ported to Rapro-ELECTRONICS and have
been carried in the annual summaries.

“Believing that it would take me only
a short time to get back into the league,
I took all my dxing equipment with me
to Reno. Although I have been working
on dx as diligently as ever, it has taken
me over 2 years to get back into the
Over 50 TV Dx Club. E skip has been
about the same, but tropospheric dx is
altogether missing, and uhf out of the
question. I, for one, am ready to state
positively that the Western dxer has
natural odds of 8 to 1 against him.”

However, Bob did have the thrill of
logging WCBS-TV, channel 2, New
York, by F2 skip on Jan. 6, 1958; a
feat also enjoyed by several others on
or near the West Coast.

Predictions

The following data on meteor showers
are consistent with information now
being used by professional ‘scatter
circuit” engineers and may be con-
sidered 100% reliable. Unlike ‘“‘un-
predictable” Es and trops openings,
meteor showers are recurring on an
annual basis (some exceptions will be
discussed in a future issue) and can
provide excellent results year after
year. The grade of meteor showers
(potential) begins with A (top grade)
and descends to D (low burst rate,
mediocre results).

To illustrate the use of the meteor-
shower table, let’s take a practical
example. You live in upstate New York
and want to make a try at WBRC-TV,
channel 6, Birmingham, which you
know will be testing on the morning of
March 10, during the Bootids shower.
As Birmingham is south of you, pick a
time when north—south radio paths are
best during the shower. The chart tells
us that 2330-0030 and 0530-0630 hours
are the best periods. As you have a
local on the same channel until 0100,
the only period remaining is 0530-
0630. Simply follow normal meteor-

scatter techniques during this period, |

and you have yourself a new station!
Trops

The period of March 15-April 30 is
regarded as excellent for long-range
tropospheric conditions along the coast
of the Gulf of Mexico and across the
southern US. Reception is usually
associated with the movement of wet—
humid air masses originating in the
Gulf and moving into the Southern
states. Wateh vour TV and newspaper
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For sleeec
and moenacwral,
ﬁeoﬁ/e whic Aneee

ﬁgﬁ /éa’e/t@ 2ecorne—
omend this oﬁaﬂyee.’

Confirm this with any
experienced dealer!

The Garrard changer reproduces
music precjsely as recorded, with-
out introducing any distorting fac-
tors such' 4s rumble or wow. A
Garrard changer is actually a
superb turntable.combined with a
scientifically engineered all-alumi-
num tone arm. This tracks at the
correct stylus pressure without un-
desirable resonances.

Standard Garrard
Tone arm with Stereo
. Carirtdge (underside
view through a
tran<lucent record).

When considering the claims of
changers *“‘specifically designed for
stereo” or turntables “to play
stereo properly”, it is well to re-
member that for years Garrard
changers have had all the qualities
necessary for this type of sensitive
reproduction.

for your stereo or monaura system
insistona

Garrard Safes Corp.,

Dept. GC-38%, Port Washington, N.Y.

Please send free Garrard Comparator Guide which
compares all Garrard playexrs and their advanced

There’s a Garrard for

eic ) every high fidelity
tNDo‘:‘SYE‘ systen . . . all fully
Qv wired for stereo and
monaural records. features.

Six models: $32.50 Name

to $89.00. Ad =

Mail this coupon for f{ree Jress
Garrard Comparator Guide. City

State

Zone

1 . I

H in Seconds! i

l Merely select the electrolytic and substitute it. l

l 10 big electrolytics from 4 to 350 Mfd. to sofely '
substitute im cny circuit from 2 to 450 valts.

| Model ES-102 | COMPLEFELY SAFE—no orc or spark when cone B

l‘ _ s 95 necting »r discannecting,

| SENCORE 3 QNEY tr ner -+ AUTOMATIC CAPACITOR DISCHARGE-within  Jf

. - aD‘?olr :‘eN " seconds ofter releosing fest switch by, unique
T you = PR

I inﬂividual,\:apa:yilovs. surge protector circuit. .
I See other SENCORE Carry it anywhere — measures only ... NO CAPACITOR HEALING—surge protector cirzuit
ads in this issve. % AN X W 2% D prevents accidental healing of capoeitor being

I “bridged” in service work. I

SERVICEINSTRUMENTS CORP. 121 Officiol Rd, s Addison, 111
L------------------------I---------
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HEWeoox

TELLS HOW

/Vf ”/Tzcnmouz

Makes TV Trouble Shooting
FASTER and EASIER

MILTON S.

KIVER

Avuthor of ““Television Simplified'’
Transistors in Rodio and Television'’
ond many other books

Tells How to Save Time and Make Money

Compares servicing methods. Explains
newest, simplest, fastest way for even
the inexperienced serviceman to spot and
correct the exact source of video or audio
trouble, after tube changing has failed.

Tells how you can inject your own TV
signals at any time. No guesswork. No
waveform interpretation. No complicated
diagram references. No lost hours.

Shows how amazing new technique
enables you to service more sets in much
less time, satisfy more customers, and
make more money.

10-DAY MONEY-BACK GUARANTEE
Get this practical, trouble-saving new book
now, for only one dollar! After reading this
book, if you are not satisfied, return it and
get your money back. Available ot your parts
distributor or send coupon today.

iy S Sy PP U,
: B& K MANUFACTURING CO. Dept. E

3 3726 N. Southport Ave., Chicage 13, lllinois

! Enclosed $1.00 for “*Television Analyzing Simplified.’

: Send postpoid, on 10-day money-bock guarontee.

1

I Nome

[}

1

t Address. e e e e

[}

: City_ _____ Zone State_______

e e e e e e e e e > e
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weather maps for signs of large-scale
changes in the overall weather pattern.

This period is an excellent one for
dxers to log many high-band channels
(7-13) and uhf stations in the 200-
1,000-mile range, especially those which
come to your receiver over the water
of the Gulf. Be familiar with the high-
band vhf and the uhf channels avail-
able to you in this range. When the
general tropospheric conditions im-
prove, warm up the uhf converter,
point the uhf antenna in the correct
direction and keep your eyes open.
Dxers in Southern US are missing a
sure bet at some fabulous conditions if

they pass up this period without some |

concentrated effort. Best hours are
1700-0200 and 0600-0900 LST.
E skip

An occasional Es opening may be
expected over the western and southern
areas, especially during mid-March
and late April (after April 15). The
hours of 1500-2200 LST will be the
most productive. Watch channels 2, 3.

Auroral Es

Great Lakes and northeastern Cana-
dian dxers should be aware of the
probable dx openings on channels 2-6
heavy auroral conditions.
March and April 1959 should produce
some of the heaviest aurora sessions
recorded by man. Wateh your
low-band channels for signs of aurora
(very blurry-hazy lines sliding across

the screen in a vertical movement, with |

the antenna pointed to the north) which
may develop into auroral skip. The best
hours continue to be 1700-0100 LST.

Fm dx record

The rise of the F2 maximum usuable
frequency has provided us with what is
probably a new world FM Dx record,
and has served to remind us that the
FM band was not always in the 88-108-
me region. Gordon Simkin, Loma
Linda, Calif. notes the reception of
HLKA-FM, Seoul, Korea, on several
occasions in November, and with spe-
cial emphasis on Nov. 4 when their
46.3-mc  signal was S9 ‘“‘with full

fidelity” for an hour, between 1600 and |

1700 PST. Gordon notes that they gave
their call sign in English at 1630 PST.
This is an unofficial distance of 5;600
miles, probably the longest haul yet
of a regularly scheduled FM station.

FM dxers should pay particular heed [

to the predictions information found
elsewhere in this column, with emphasis

| on meteor shower and tropospheric con-

ditions. We have yet to receive a report

| of a2 FM-band haul via either MS or

aurora propagation.

Report forms

Rap10-ELECTRONICS continues to pro-
vide readers of the FM-TV Dx Column
with the chance to report their dxing
activities on special report forms. The
forms are free, easy to use. Send post-
card to FM-TV Dx Column, Raplo-
ELECcTRONICS, 154 W. 14 St., New York
11, N. Y. END
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SUITS NEED PRESSING—
MERIT DEFLECTION YOKES
DO NOT!

| Merit deflection yokes are cosine wound
TO FORM. not pressed. Pressing can
lead to distortion and poor focusing.
Pressing after winding frequently
causes breakdown.

MERIT COILS AND TRANSFORMERS
HAVE “BUILT-IN” ADVANTAGES.

Each Merit yoke is
100% LIVE TESTED

COMPARE IT WITH

MERIT

MERIT COIL AND TRANSFORMER CORP.
MERIT PLAZA « HOLLYWOOD, FLORIDA

AUBRI.CREAWIR
tor IN BOTTLES
TV Yuners ||7f2, 4880z \.
. Dropper with |+
fey oz,
[ s = —\ sPRAY-PACK
y i CCAN'

—

)..

S
=
Costs h'nlle ";noré than the

poorest substitutes. Why
take less than the BEST...

ROLE

No Product can match its merit . . .
None can equal its quality . . .
It's the answer fo noisy controls
and switches
QUIETROLE is the original product of its kind.

“QUIETROLE company

(34
SPARYANBURG, South Carolina
IN CANADA: ACTIVE RADIO and TV DISTRIBUTORS
- 58 Spadina Ave., Toronto 2B, Ontario
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EMERSON CHASSIS 120192

Intermittently the picture and raster
would disappear for a few minutes at a
time after the set had warmed up for

In several of these sets, this problem |

was linked to intermittent leakage in

the .047-uf coupling capacitor between |

4.5MC
TRAP PiX
6CB6 T 10
VIDEO QUTPUT H —'11—
[EN)
47,u,uf ’_] HH
047
FROM_ 08 _2'H?
2ND 220
DET K
IMEG i
l = 200K
CONTRAST = ol BRIGHTNESS
CONTROL | T CONTROL
E v
BIAS 1sov 225v 225y
BLANKING
FROM VERT

20 or 30 minutes. Cutting off the power
would restore normal operation for an-
other 20 or 30 minutes.

OUTPUT PLATE
the video output tube and the picture-
tube cathode. Replace with a high-grade
600-volt capacitor.—Lawrence Shaw

CROSLEY 472

Symptoms: no vertical deflection, in-
sufficient horizontal deflection and a
very peculiar distortion in the middle
of the short horizontal line remaining
visible on the screen. Voltages shown

VERT OUTPUT

_VERT OUTPUT TRANS

vertical sweep to the grid but tremen-
dous horizontal pulses at the cathode.
C169-b was open, permitting damper
pulses to feed through C159 to the
cathode, causing the cathode to act as a

SSMES 70 pix TUBE GRID

VZ%'(':?S'Z SOK E?E RIGHTNESS
FROM 047 56 K QOKE 8
VERT 0SC ' 42- /M =.0
05V by T T.004
470K 9150V~ ,002 .00l
. 1€ 19
Ci59 4
AR \zl.ESRKT e —— T.O'ESBK
= Ui tlciesb B —
T7s -
= B+ BOOST

are proper, but the voltages 1 found
were: control grid, 150 volts negative;
cathode, 10 volts positive; plate, 250
volts positive. An oscilloscope showed

plate and the grid as a cathode. Of
course, replacing C169-b with a 75-uf
electrolytic capacitor restored normal
operation.—Larry South

PHILCO CHASSIS R-191

The set came in with loss of picture
detail, which immediately indicated a

4.5MC
6AU6  Toup
VIiDEO =
AMPL
TO 2.2 ppf M m
1 : 1t
AUDIO IF 27 pepet
FROM
2ND DET
47K
4.7 MEG

=18V 140V

loss in high-frequency components of
t~e video signal. The 100-gzpf capacitor
which passes the high-frequency com-
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ponents from the video amplifier tube
to the video output tube was open. We

OPEN

6AQ5
VIDEO
OUTPUT

-b
$820k %n.s MEG
<

-8V

TO SYNC SEP

replaced it with a new 100-zuf ceramic,
and the picture returned to normal.
—A. R. Clawson. END
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use this check list
when selecting the
record changer for
your stereo/mono

high fidelity system

RUMBLE, WOW AND FLUTTER —These mechani-
cal problems especially pertinent to stereo
reproductmn, requxre maximum attention
to design and engineering for suppression.
Check the new GS-77

RECORD CARE— Dropping record on moving
turntable or disc during change cycle causes
grinding of surfaces harmful to grooves.
Check Turntable Pause feature of new

GS-17

STYLUS PRESSURE—Too little causes distor-
tion; too much may damage grooves. Check
this feature of the new GS-77: difference
in stylus pressure between first and top rec-
ord in stack does not exceed 0.9 gram.

ARM RESONANCE —Produces distortion and
record damage. Caused by improper arm
design and inadequate damping. Check new
GS-77 for arm construction and observe
acoustically isolated suspension.

HUM—Most often caused by ground loops

| developed between components. Check new
GS-77 and note use of four leads to car-
tridge, separate shields per pair.

MUTING —To maintain absolute silence dur-
ing chan%l cycle both channels must be
muted eck new GS-77 and note auto-
matic double muting switch, plus R/C net-
work for squelching power switch ‘clicks.’

STEREO/MONO OPERATION —Stereo cartridge
output signals are fed to separate amplifier
channels. Record changer should provide
facility for using both channels simultane-
ously with mono records. Check new GS-77
Stereo/Mono switch.

These are just a few important criteria to
guide you in selecting the best record
changer for your stereo and monaural hi-fi
system. Some of these features may be found
in changers now on the market, but only
one changer incorporates them all~the mod-
ern Glaser-Steers GS-77. Only $59.50 less

cartridge. Dept. RE-3
GLASER-STEERS CORPORATION
155 Oraton Street, Newark, New Jersey
In Canada: Alex L. Clark, Ltd., Toronto, Ont.
Export: M. Simons & Sons, Inc,, N. Y. C.

GLASER-STEERS/GS-77

SUPERB FOR STEREO...
better than ever for monophonic records
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| RADIO and ELECTRONICS TRAINING AT HOME

BUILD16 RADIO

CIRCUITS with DELUXE \
1959 Progressive :
RADIO "EDU-KIT'¢

PRACTICAL

HOME
RADIO
COURSE

only

$2295

NOW INCLUDES
* 12 RECEIVERS
* TRANSMITTER
% SIGNAL TRACER
% SIGNAL INJECTOR
* CODE OSCILLATOR

* No Knowledge of Radio
Necessa

* No Addlitional Parts or
Tools needed

* Exczllent Background for TV

* School Inquiries Invited

* Attractively Giff Packed

FREE EX

@ SET OF TOOLS @ RADIO & ELECT
SOLDERING IRON o TESTER INSTRU

RAS

NICS TESTER o ELECTRIC
TION MANUAL e MEMBER-

N RADIO-TY CLUB: CONSULTATION SERYICE o HI-FI GUIDE

ZZES o TV BOOK e FCC AMATEUR LICENSE TRAINING

RADIO BOOK e PRINTED CIRCUITRY o PLIERS-CUTTERS
® ALIGNMENT TOOL @ WRENCH SET o CERTIFICATE OF MERIT
® VALUABLE DISCOUNT CARD

. "
WHAT THE "EDU-KIT" OFFERS YOU
The ‘'‘Edu-Kit'’ offers you an outstanding PRACTICAL HOME RADIO COURSE at
a rock-bottom price. Our kit is designed to train Radio & Electronics Technicians,
making use of the mo‘s\ modern methods of home !rain?ng. You will learn radia
theory, construction, i basic Hi-Fi FCC amateur
license requirements. .,
ou will learn how to identify radio symbols, how to read and interpret sche-
matics, how to mount and layout radio parts, how to wire and solder, how to operate
electronic equipment, how to build radios. Today it is no longer necessary to spend
hundreds of doflars for a radio course, You will receive a basic education in radio,
worth many times the small price you pay, only $22.95 complete.

THE KIT FOR EVERYONE

The Progressive Radio ‘'Edu-Kit'‘ was specifically prepared for any person who
has a desire to learn Radio. The '‘Edu-Kit'’ has been used successfully by young
and oid ir all parts of the world, by many Radio Schools and Clubs in this country
and abroad. It is used for training and rehabilitation of Armed Forces Personnel
and Veterans throughout the world.

The Progressive Radio ‘‘Edu-Kit'' requires no instructor, All instructions are
included. Every step is carefully explained, You cannot make a mistake.

PROGRESSIVE TEACHING METHOD

The Progressive Radio '‘Edu-Kit'’ is the foremost educational radio kit in the
world, and is universally accepted as the standard in the field of electronics training.
The ‘‘Edu-Kit'’ uses the meodern educationa! principle of ‘‘Learn by Doing.'
Therefore, you will construct radio circuits, perform jobs and conduct experiments
to illustrate the principles which you learn

You begin by examining the various radio parts included in the ‘‘Edu-Kit.'’ You
then learn the function, theory and wiring of these parts. Then you build a simple
radio. With this first set. you will enjoy listening to regular broadcast stations,
learn theory, practice testing and troubleshooting. Then build a more ad-
vanced radio, learn more advanced thcory and techniques. Gradually, in a pro-
gressive manner, and at your own rate, you will find yourself constructing more
advanced multi-tube radio circuits, and eing work like a professional Radio
Technician.

Included in the ‘‘Edu-Kit'' course are sixteen Receiver, Transmitter, Code Oscil-
tator, Signal Tracer and Signal lanjector circuits. These are not unprofessional
‘‘breadboard’’ experiments, but genuine radio circuits, constructed by means of
professional wiring and soldering on metal chassis, plus the new method of radio
construction known as ‘‘Printed Circultry.’’ These circuits operate on your regular
AC or DC house current.

in order to provide a thorough,

servicing, and repairs, code,

well-integrated and easily-learned radie course,
the ‘‘Edu-Kit'' includes practical work as well as theory; troubleshooting in addi-
tion to construction; training for all, whether your purpose in tearning radio be
for hobby. business or job; progressively-arranged material, ranging from simple
circuits to well-advanced topics in i-Fi_ and TV. Your studies will be further aided
by Quiz materials and our well-known FREE Consultation Service.

THE "EDU-KIT" IS COMPLETE

You will receive all parts and instructions necessary to build 16 different radio
and electronics circuits, each guaranteed to operate. Our Kits contain tubes, tube
sockets, variabie, electroiytic, mica, ceramic and paper dielectric condensers, resis.
tie strips, coils, hardware, tubing, punched metal chassis. Instruction Man-
hookup wire, solder, etc.

in addition, you recelve Printed Circuit materials, including Printed Circuit chas-
sis, special tube sockets, hardware and instructions. You also receive a useful set of
tools, a professional electric soldering iron, and a self-powered Dynamic Radio &
Electronics Tester. The ‘'Edu also includes Code Instructions and the Pro-
gressive Code Oscillator, in ad on to e F.C.C.-type Questions and Answers for
Radio Amateur License training. You Il also receive lessons for servicing with
the Progressive Signal Tracer and the Progressive Signal Injector, and a High
Fidelity Guide and Quiz Book. Everything is yours to keep.

J. Statatis, of 25 Popiar Pl., Waterbury, Conn., writes: ‘‘I have repaired several
sets for my friends, and made mdney. The ‘‘Edu-Kit'’ paid for itself. | was ready
to spend $240 for a Course, but | found your ad and sent for your Kit."*

UNCONDITIONAL MONEY-BACK GUARANTEE

The Progressive Madio *‘€c0u-Kit'* has been sold to many thousands of indi-
viduals, schools and organizations, pubtic and private, throughout the werld. It
is recognized internationally as the Iideal radia course,

By popular demand Progressive Radio *‘'Edu-Kit'*
Spanish as well as Engiieh.

It is understood and aqrved that should the Progressive Radio ‘*Edu-Kit’’ be
returned to Progressive '‘Sdu-Kits’® tac., for any reason whatever, the pur-
chase price will be refunded in full, without quibble or question, and without

is now available in

delay,
Tze high recognition which Progressive ‘‘Edu-Kits'® tnc., has eamed through
fts many ycars of service to the pubdlic is due to its unconditional insistence

upon the m perfect ln?, the high instructional stand.
ards, and 10084, adh to its U dit | Money-Back Quarantee. As &
result, we do not have & single di i t thr the entire
world!
ORDER FROM AD—RECEIVE FREE BONUS RESISTOR AND
I CONDENSER KITS WORTH $7.00 |
| O Send ‘'Edu-Kit' Postpaid. | enclose full payment of $22.95. |
O Send ‘‘Edu-Kit'’ €.0.D. 1 will pay $22.95 plus postage.
| © Send me FREE additional information describing ‘*Edu-Kit.'® |
T e ey —— et — |
ADress. ...ooceee e et o e Yoo e et 2t e |

| Progr

Hewlett, N. Y. |
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STYLOCHRON, model PK-
224. Guide for stylus replace-
ment. Buasically a 1,000-hour
clock movement with dial cali-
brated in 50-hour units. Acti-

vated by turntable or changer
motor, unit records time motor

is in operation. Mounts on
motorboard.—Lafayette Radio,
165-08 Liberty Ave., Jamaica

33, N. Y.

STEREO CARTRIDGE LINE.
4 models of Constant Displace-
ment stereo cartridge. Basie
twin-ceramic unit available with

either diamond or sapphire
stylus and in either *“in-phase”
or “out-of-phase” connection.—
CBS-Hytron, Danvers, Mass.

STEREO CARTRIDGE, model
1304 ST-ERIE-O. Single ce-
ramic element. Oil-damped to
prevent resonance peaks. Turn-

over unit has 0.7-mil diamond
and 3-mil sapphire styli. Re-
sponse 20—16,000 cycles. 0.5-

volt output per channel at 1,000
cycles. Compliance 3 X 10°% em/
dyne, vertical and lateral.—Erie
Resistor Corp., 644 W. 12 St.,
Erie, Pa.

MAGNETIC STEREO CAR-
TRIDGE, M?D Custom Stereo
Dynetic. Moving-magnet type.

wwWwW-americanradiohistorv com

Response 20-15,000 cycles. 20-db
channel separation at 1,000 cy-
cles. Qutput, 5 mv per channel

at 1,000 cycles. Vertical and
lateral compliance 3.5 X 10-°
cm/dyne, Tracking force, 4-7

grams. Replaceable 0.7-mil dia-
mond stylus.—Shure Brothers
Inc,, 222 Hartrey Ave., Evans-
ton, IIL

STEREQO AMPLIFIER, Knight
model KN-1515. Two 15-watt
amplifiers on single chassis.
Basic amplifier has no controls.
Response flat within % db from
20-20,000 cycles. Harmonic dis-
tortion never exceeds 1.5%. 4-,

8-, 16-
Allied Radio Corp., 100 N.
Western Ave., Chicago 80, Il1.

STEREQ PREAMP - AMPLI-
FIER, model DB 230. Dual-
channel unit provides two 30-
watt stereo channels. Frequency
response flat within % db from
20-20,000 cycles. Harmonic dis-
tortion less than 1% at rull out-

and 32-ohm outputs.-

l q‘-fﬁr
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=
o\(\ﬁ,&“&- ‘8.
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-

¢

put. Has function selector, vol-
ume, hass, treble, balance, high—
low filter and speaker phasing
controls. Inputs for tape, phono,
radio, auxiliary.—David Bogen
Co., Rt. 4 at Forest Ave., Para-
mus, N. J.

STEREQ CONSOLE, model 7.
Self-powered stereo preamp. 9
inputs for each channel—mike,
phono 1, phono 2, tape head,

FM (multiplex), TV,

auxiliary, 1 recording and 2
amplifier outputs for each chan-
nel. 6 ac outlets (117 volts), all

but one controlled by master
power switch, Selector, mode,
volume, balance, bass, treble,

record equalizer, tape playback
or monitor, high filter. rumble
filter and master power con-
trols. IM distortion better than

RADIO-ELECTRONICS
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ON THE MARKET (Continued)

0.1%. — Marantz Co., 25-14

II\Slroadway, Long Island City,
o b4z

STEREQO CONTROL CEN-
TER, model CS-28, kit or wired.
Combination dual preamps and

amplifiers. 14 watts per chan-
nel. Response 20-20,000 cycles.
IM distortion 19 at 14 watts.
Harmonic istortion less than
1% from 30-20,000 cycles at
rated output. Hum-noise—70 db
for low-level inputs, 80 db for
high-level. 4-, 8-, 16- and 32-
ohm speaker outputs.—Arkay
Inc, 88-06 Van Wyck Express-
way, Richmond Hill 18, N. Y.

STEREO FM-AM TUNER,
Knight Bantam KN-130. Inde-
pendent FM and AM sections.
FM response flat within 0.5 db
from 20-20,000 cycles. FM sen-
sitivity 4 uv for 20-db quiet-

m
o) - . Kel

ing. AM sensitivity 10 uv for
20-db signal-to-noise ratio, Se-
lector, tuning, afc controls, 8
tubes plus selenium rectifier.
Supplied with two 36-inch
audio cables. Dual outputs pro-
vide for stereo or monaural
taping of program material —
Allied Radio Corp.,, 100 N.
Western Ave., Chicago 80, IIl.

STEREO RECORD PLAYER-
CHANGER, JMiracord XS-200.
Push - button - controlled unit
acts as turntable or changer,

just change spindle. 4 speeds.
Intermixes 10- and 12-inch
records. 4-pole motor. — Audio-
gersh  Corp.,, 514 Broadway,
New York 12, N. Y.

SPEAKER SYSTEMS. JMardi
Gras. ALC! and ALC2. Re-
sponse: 50-15,000 cycles. 10-15
watts continuous power-han-

dling capacity. 4-, 8-, and 16-
ohm taps. Blond, walnut and
mahogany cabinet finishes.—
JFD Electronics Corp., 6101

16th Ave., Brooklyn 4, N. Y.

HI-FI SPEAKERS. Model
F-8-HF  (right), single-cone
wide-range unit. 60-12,000 cy-
cles within 5 db. Extended-
range F-8-HFD, dual-cone unit.
60-17,000 cycles within 5 db.
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Both rated
rated at

at 8 ohms, power
12-watts continuous
program material.—Minneapo-
lis Speaker Co., 3806 Grand
Ave. So., Minneapolis 9, Minn.

SPEAKER BAFFLES with
speakers installed. WB-84S5—

bafle. WB-124AS5—
12-inch wall baffle. SCB-84S—
8-inch slanting corner baflle.
SCB-12AS — 12-inch slanting
corner baftlle—Argos Products
Co., Genoa, 111,

CROSSOVER NETWORK,
model LN-5. For 2- or 3-speaker
systems. Crossover frequencies
at 350 or 700 cyecles and 2.000/
3,000 or 5,000 cycles. 6-db at-

8-inch wall

tenuation per octave. For 8- or
16-ohm speakers. — Lafayette
Radio, 165-08 Liberty Ave,
Jamaica 33, N. Y.

AUDIO BATON, model B-9.
9-channel tone-control system.
Goes between preamp and amp-
lifier. Can amplify or attenuate
level of each octave throughout
full audio range. Provides in-
finite selection of audio-fre-
quency responses for optimum
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« Whisp - S} SRS SN t
=
S—t—r—
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tonal balance.—Blonder-Tongue
Laboratories Inc.,, 9 Alling St.,
Newark 2, N. J.

TURNTABLE KIT, model
TDX 101. ‘2-hour assembly
time. Idler automatically disen-
gages when unit is turned off.
Adjustable speed (*3%). Built-
in strobe disc. Drive mechanism
completely enclosed. Belt plus

idler drive.—Thorens Co., New
Hyde Park, N. Y.

CHANGER COVER, for GS
Seventy Seven record changer,
protects against dust and dirt.
Rigid, tinted Plexiglas cover
is used when changer is stored

|

4> G-33
all-band
receiver

Stands far out’in front
as the biggest receiver |
value on the market!

With G-33...outstanding all-band reception.
Virtually the world at your fingertips—
London... Paris... Berlin...International

news events plus domestic standard broad-

cast band! G-33 reflects the functional styling

of modern industrial design;. . . fits perfectly

into your living room, den or office.- - J

G-33 gives you more for your money—compare it
with any other receiver in its price class! Covers
540 ke to 34 me in 4 bands... printed circuit tech-

niques and unique design for extra sensitivity,
quieter reception even on highest frequency bands
...transformer powered (NOT AC/DC) for higher
over-all gain. Has excellent signal-to-noise ratio.
High frequency I-F section for greater image and
spurious response rejection. Has full-vision, illu-
minated slide-rule type dial...counter-weighted
vernier dial gives smooth, non-critical short-wave
tuning . .. calibrated scales for amateur bands.

New emphasis on audio! With built-in speaker,
fidelity of G-33 is much better than comparable
sets. For even better audio, jacks are provided for
a large external speaker (available as optional ac-
cessory). Has headphone provisions. Other refine-
ments: sensitivity control (important for single-side-
band and CW reception) ...antenna trimmer...
handsome cabinet styling...is compact in size—
measures only 8° high, 101,” deep, 1614" wide,

Model 3222

8995

Write today for
= name of nearest

Gonset Dealer

GONSET

DIVISION OF YOUNG SPRING & WIRE CORPORATION
BURBANK, CALIFORNIA
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| T chassis
PUNCHES

REQUIRE
50% LESS EFFORT!

*EXCLUSIVE WALSCO LOW-TORQUE
DESIGN THROUGH
NEW ELECTRO-COATING !

Low Friction Surfaces
| New permanent (never wears off)

electro-coating process reduces friction,

thus lowers torque. New design gives

cleaner holes with less effort. Walsco
| L.T. Chassis Punches REQUIRE NO
| LUBRICATION, and will give perfect
| service indefinitely. Join the switch to
_1 Walsco for better Chassis Punches.

' TO E WRENCH TEST

SQUARE

“D“ N f
I in Foot Pounds l Torque in Foot Pounds

WRITE TODAY for free literature and wall chart.

ELECTRONICS MFG. CO.

i division of Textron Inc.
Western Plant: Los Angeles 18, California Main Plant: ROCKFQRD, ILLINGIS, U.S.A.

1IN SPARE TIME
AT HOME

INCLUDE
POSTAL
ZONE
NUMBER
(IF YOU
 HAVE
ONE)

Only from famous COYNE do you get this
modern up-to-the minute TV Home Training.
Easy to tollow instructions—fully illustrated
with 2150 photos and diagrams. Not an old
Radio Course with Television tacked on. In-
cludes UHF and COLOR TV. Personal guid- |
ance by Coyne Staff. Practical Job Guides to
help vou EARN MONEY QUICKLY IN A
TV-RADIO SALES AND SERVICE BUSI
NESS —part time or full time. COSTS |
MUCH LESS—pay only for training—no costly
“put together kits.”

SEND TODAY FOR FREE BOOK
SEND COUPON or write to address below
for Free Book and tull details including EASY
PAYMENT PLAN.NOCOSTOR OBLIGA-
TION—-NO SALESMAN WILL CALL.

8. W. COOKE, Ir., ® FOUNDED 1899 |
U T e v il ScMooL

CHARTERED AS AN EDUCATIONAL INSTITUTION NOT FOR PROFIT

I_C;\T\IE_TGevision Hon:e?r;n:\g_D—i—v.—— - 1
{ New Coyne Building, Dept. 39-HS
1501 W. Congress Pkwy., Chicago 7, Il1.
Send FREE BOOK and details of your Television

| Home Training offer. i | YOUR
o | ADDRESS.

Address

ON THE MARKET (Continued)

or in use. Keeps records dust-
free during changer operation.

Glaser-Steers Corp., 20 Main
St., Belleville, N. J.

MIKE DESK STAND, model
A-7 designed for manufacturer’s
M-330, M-332 and M-332-S mi-

crophones. Adjustable swivel,
High-impact satin-black plastic
case and holder.—Astatic Corp.,
Conneaut, Ohio.

EQUIPMENT CABINETS, for
use with pair of manufacturer’s
12-inch speaker enclosures. For
stereo components. Additional

space for records, tapes, etc.
Available as kits, unfinished as-
sembled and finished assembled.
—Karlson Associates Ine., 443
Hempstead Ave., West Hemp-
stead, N. Y.

MICRO - MINIATURE BAT-
TERY, type RM-312. Mercury

battery only 0.3 inch in diam-
eter, 0.125 inch high. Life is ap-

proximately 36 ma-hours at a
discharge rate of 2 ma. Delivers
1.22 volts. Mallory Battery
Co., 13000 Athens Ave., Cleve-
land, Ohio.

VYTVM, wmodel
wired. 6-inch
movement. 7

VT-10, kit or
meter, 400-za
ac (rms) ranges

| and 7 de ranges cover 0-1,500

volts. 7 ac (peak-to-peak)
ranges, 0—-2,000 volts. Resist-
ance, 0-1,000 megohms. Db
scale. - Arkay Inc., 88-06 Van
Wyck Expressway, Richmond
Hill 18, N. Y.

POCKET-SIZE VOM, model

457. Dc sensitivity—20,000 ohms
per volt. Ac sensitivity—1,000
ohms per volt. Measures ac volts
—0-1,200 in 6 ranges. De volts
—0-1,200 in 6 ranges. Resist-
ance—0-100 megohms in 4
ranges. Current—50 wa; 1, 10,
100, 1,000 ma; 10 amps. Center

wwWwW americanradiohistorv com

scale—5, 500, 5,000 500,000
ohms. Db— —18-57 in 5 ranges.
Frequency compensated over

audio

entire range —Hickok
Electrical Instrument Co.,
10531 Dupont Ave., Cleveland
8, Ohio.

REPLACEMENT ELECTRO-
LYTICS, Littl-lytics. Subminia-
ture units for transistor equip-

//
y 4 4 9

ment. Voltages from 1-150. Ca-
pacitances from 1-500 uf—
Sprague Products Co., 81 Mar-
shall St., North Adams, Mass,

REPLACEMENT FLYBACKS.
Stancor HO-298 replaces G-E
and Hotpoint RTO0-207. HO-299
for 30 models of G-E and Hot-
point series M3 chassis. HO-
297 replacement for Hallicraft-
ers, Coronado, Truetone and
Firestone parts 55-301, 55-304,
55-307, 55C-301, 55C-304, 55C-

307, 55A33, 055-300301.—Chi-
cago Standard Transformer
Corp., 3501 W. Addison St., Chi-
cago 18, Tll.

ELECTROLYTICS, Verti-lyt-
ies.  Vertical mounting type.
For replacement use on printed-
wiring boards. Keyed terminals

indicate polarity. Available 1-
290 uf at 3 volts and 1-200 pf
at 6 volts. Phenolic cases.—
Sprague Products Co., 81 Mar-
shall St., North Adams, Mass.

TRANSISTOR PORTABLE
RADIO, model XR-1P kit (il-
lustrated). Broadcast band. 6
transistors. 4 x 6-inch speaker.
Prealigned transformers. Size-

D flashlight cells power receiv-
er. Model XR-1L identical ex-
cept for leather case with carry-
ing strap.—Heath Co., Benton

Harbor, Mich. END
All specifications on these pages are
from manufacturers' data.

RADIO-ELECTRONICS
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Use Delco Radio
Service

DS501 —Highest power tronsistor
used in cuto radios.

.

Available everywhere through
Electronic Distributors
associated with ..,

Parts!

SPEAKERS

JRON CORES

VIBRATORS

TRANSFORMERS

Your Delco Radio Electronic Parts Distributor carries

the complete line. giving you fast, dependable service on the items
you’ll need for Delco Radio—and other radio —service work. Delco Radio also
provides:

e Wide selection of special application parts e Effective warranty program
o Complete technical training program e Dealer identification signs

Get the facts today on this truly profitable dealer setup, and grow with General
Motors!

ATl DELCO RADIO

UNITEQ WOTORS SYSTEM

DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA
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FROM HONG KONG TO HOBOKEN

‘In corners inestimable throughout this
many-dimensioned world — quite literally
from Hoboken to Hong Kong—persons
with a penchant for perfection have
installed the JBL Ranger-Paragon in their
fine homes. They have chosen this mag-

nificent loudspeaker system to be their
ultimate source of stereophonic music
reproduction. The Paragon
was developed in the
laboratories of James B.
Lansing Sound, Inc., for
use as a master monitor
in perfecting stereo
' recording techniques. The
drivers are professional
units which provide precision reproduc-
tion of an order only partially described
by the term “high fidelity.” Within the
Paragon, two, two-way, horn-loaded
speaker systems are integrated through
radial refraction—a method which creates
a wide stereo field throughout the listen-
ing area. Whether it be the broad pano-
rama of a full orchestra or an isolated
solo voice, the reproduced “image"
displayed in spatial dimensions propor-
tional to the original performers. All of
the phenomena which contribute to stereo
perception are meticulously reproduced.
A newer system using the principle of
radial refraction is the JBL Ranger-
Metregon. Smaller than the Paragon, the
Metregon accepts a large variety of JBL
loudspeaker systems and may be progres-
sively upgraded. For a complete descrip-
tion of both these units and the name of
the Authorized JBL Signature Audio Spe-
cialist in your community, write...

wherever the finest
in stereo is prized...

B. LANSING
SOUND, INC.
3249 Casitas Avenue

Los Angeles 38
Catifornia

N
— ;?JAMES

l--—-------------------------- -----.
New! Improved! 1
! saAavE a2 i
; 3 .

1 ; : CHECKER 1
wWith - iy i

[ ] ; ’ America’s newest, most
] popular test instrument [ ]
I Simple to Operate. Controls are accure I

tel t f h t istor b
1 RB ok T\ rBlce dRlef ek IR |
I on rear. Test leads or socket I
ides for fast hook-up.

I o — provides for fast hook-up. I
B % Transistors for opens, shorts, leakage and current gain. 1
1 Only tester that tests power transistors as used in |

MODEL TRCA

517 95

Cannot become I
obsolete. I

Approved by
leading

manufacturers. I

| car radio outputs.
] * Crystal Diodes checks forward to reverse current ratio
on all diodes.

1 * Selenium Rectifiers checks forward and reverse currents.
I SERVICE INSTRUMENTS CORPORATION

121 OFFICIAL ROAD, ADDISON, ILLINOIS J
T vosn S o oy o B Sce oiher SENCORE ods in this issve. R R NN SN SN O o o N O
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~~ <§Hlll
CONDUCTORS
| s pa

ARIETY 1is the keynote this

month—both tubes and semicon-

ductors appear. There is a mi-

cro-miniature audio transistor,
a 9-pin miniature phase-splitter, high-
gain voltage amplifier for audio ampli-
fiers, a fusion alloy-junction transistor
for computers and switching, a couple
of high-speed switching transistors and
an n-p-n transistor intended for com-
plementary-symmetry audio output cir-
cuits.

2N535

Here is a germanium micro-minia-

ture p-n-p alloy-junction transistor
intended for wuse in low-level low-
EMITTER___COLLECTOR APPROX
ACTUAL
SIZE

2N535 HE
RED LINE OR SILVER DOT ADJACENT
TO COLLECTOR LEAD

frequency amplifiers and switching cir-
cuits.

Tentative maximum ratings for the
Philco 2N535 are:

Ves 20
Vee 20
Ves 20
lc {ma) 20
P. {mw)
{at 25°C) 50
Typical small-signal parameters are:
his (ohms) 33 (Vo= =5, lc = —I ma,
T=125°C)
hoo  {#mhos) 0.4 e
hte 100 5
faw {me) 2 e
7199
A medium-mu triode, sharp-cutoff

pentode in a 9-pin miniature envelope,
it is designed for use in high-quality
high-fidelity audio equipment where low
hum and reduced noise are necessary

7199
design requirements.
tone-control,
gain voltage amplifier and preamp cir-
cuits, if input signal level is 100 mv or
higher.

Can be used in
phase-splitter and high-

RADIO-ELECTRONICS
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NEW TUBES & SEMICONDUCTORS (Cont'd)

Charac eristics of this RCA tube in
clags-Al amplifier service are:

Triode unit Pentode unit

Ve 215 100 230
Ve 50 130
Ve —8.5

Resth bias [©02ms) 1,000 62
H 17

R» {approx| {megohms) .008I [ 0.4
gm (pmho 2,100 1,500 7,000
le (ma) 9 1.1 125
le: {ma) 0.35 35
Ve (for 10 pa l¢) —40 —4
2N659

A germnanium medium-frequency
p-n-p fusion alloy-junction transistor.

BASE

EWTTER COLLECTOR

S
.200"
2N659
It is inter ded for computer and switch-
ing applications.
Maxim im ratings of the Raytheon
2N659 ar::

Ves 25
Ves 12
Yee 14
le (de) (ainps) |
Vee (Vee=2.1) 20
lc (peak) limited only by

power dissipation
Averag: electrical characteristics are:

hee 70 {le = —! ma, Vce = —0.25)
faw (mc) 10 (Vo= —b, le=1 ma)
6EASB

A mull -unit tube in a 9-pin minia-
ture enve.ope. Contains a sharp-cutoft
pentode and a medium-mu triode. De-

Kp,G3p
INT SHIELD

signed primarily for use as a combined
oscillator and mixer in TV receivers
that have a 40-me if. The tube has a
450-ma hcater with controlled warmup
for use ir series-string heater circuits.

Maximt m ratings of the RCA 6EAS8
in convertar service (triode as oscillator
pentode a . mixer) are:

Triode Pentode
Vs 330 330
Ve 330
Ve (pos bi.s value) 0 0
Pr (watts) 3 3.1
GZ;W (waf )
(for G2 voltages up to 165] 0.55

2N679

An n-p n, medium-power transistor
for gener:l-purpose computer use.

BASE (CONNECTED TO CASE|}

EMIT"ER COLLECTOR
TAE ==
~ _200“
2N679
MARCH 1959

|AUTOMATION

'] Announcing . . . ABRAND-NEW Home Study Program
| — Equips you to enter the exciting, new and booming field of

and Industrial
ELECTRONICS

Engineering

Automation: “Second industrial
revolution” . . . latest and most
exciting development in our amaz-
ing world of electronics. Current

| needs: 3,000 specialists per year,
well-trained in automation and in-
dustrial electronics . . . to fill new
jobs and draw top pay.

CREI’s new complete home study
course covers all phases of automa-
tion and industrial electronics, in-
cluding fundamentals of electronic
engineering technology and a spe-
cialization in: Machine control sys-
tems . . . Data processing systems
. . . Instrumentation techniques . . .
Digital and Analogue Computers
. . . Servomechanism systems . . .
Telemetry systems . . . Industrial
processes.

Leads to jobs like these:

NOW A TELEMETRY TECHNICIAN AT RCA
MISSILE TEST PROJECT . . . “On Decem-
ber 31 I will be working for RCA
at the Missile Test Project in
Florida as a Telemetry Technician.
I don’t mind telling you that CREI

Technology

and your encouragement helped a
lot in getting this job.”—John S.
Treft, Box 133, Beulah, Mississippi

NOW ASSISTANT CHIEF ENGINEER OF
RADAR INSTRUMENTATION STATION . . .
“Five years ago I started to work
for my present employer as a Radio
Repairer and Installer. I also
started my CREI course at this
time. Three years later I was a
supervisory electronic engineer and
a year later I was promoted to the
position I now hold as assistant
chief engineer of a large radar in-
strumentation station at White
Sands Proving Grounds.” — Ralph
Leo Gagnon, 1255 Gardner Ave,,
Las Cruces, N. M.

If you have had a high school
education, and experience in elec-
tronics—and realize the need of
high-level technical knowledge to
make good in the better electronic
jobs — you can qualify for this
brand - new CREI Home Study
course. Write to Capitol Radio
Engineering Institute, Dept, 143-X,
3224-16th St,, N.W., Wash. 10, D. C.

W G B
To obtain fast, immediate
service and to avoid delay,
it is necessary that the
following information be

[}
!
|
1
1
]
]
t
1
1
|
'I and Industrial Electronics Engineering Technology. Education: '|
1 Yrs. High School ... 1
' |
It

\ IN 1M €k b4 im0 s Bl 4 4B o ATl T T VYo [ J—— Other....... )
1 1
| 1
1 Streef oiiiiiinieny O T T Electronics Experience............ 1
{ ]
: CitY v sistsseressiosssssssneraen. Zone.....o... State. s :
! J

-

CAPITOL RADIO ENGINEERING INSTITUTE
ECPD Accredited Technical Institute Curricula @ Founded 1927

Dept. 143-X, 3224 - 16th Street, N.W., Washington 10, D. C.

filled in:
Employed By. ...

Type of Present Work. ...

Please send me without cost or obligation your brochure
describing your brand-new home study course in Automation

Unbelievable LOW PRICES!
NOT KITS . . . But Factory Wired and Guaranteed

HIGH QUALITY INSTRUMENTS

New! Model B-45
Radio & TV

SIGNAL
GENERATOR

Provides highly
stable signal. Gener-
ates R.F. frequen-
cies from 150 Kilo-
eycles to 50 Mega-
eycles. (150 Ke. to 12.5 Mec. on Funda-
mentals and from 11 Mec. to 50 Mec. on

New! TC-75 Univ. Combination

TEST SPEAKER & |
SIGNAL TRACER |

Dlus resistor tester l
Plis condenser tester

Plus output indicator l
speaker substitution. lus resistor substitutor
substitute 100 V D.C. power supply l
field substitutor. Plus condenser substitutor

Plus
Plus
Plus
Plug
Plus

voice coil substitutor

Plus
Plus

Harmonies). R.I%. is obtainable separately
or modulated by the Audio I'reguency.
Measures T%” X T34 x 57. Weight, 8 Lbs.

i Complete — only $14.95
LOfcIer directly from METROPOLITAN

wwWwW americanradiohicstorv com

ELECTRONICS e 106 Fifth Ave., New York 11, N.Y

universal output transformer .
experimental one stage audio amplifier

|
signal tracer |
Measures 77 x 117 x 5”. Weight, 8 Lbs. =
|

Complete—only $19.95

-l
143
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Pleasare Unlimited

... WHEN YOU BUY IT
... BUILD IT...HEAR IT

STEREO

TODAY’S GREATEST VALUE IN
HI-FI KITS AND WIRED

Comparison proves Arkay is the best value on the
market today for advanced hi-fi engineering, styl.
ing and performance. Arkay means STEREQ at its
best, within your budget.

MUSIC MASTERPIECE!

NEW!

s
—-‘!(C:

O

GO VL

_Cs
F.C
ARKAY (5-28 STEREO AMPLIFIER

STEREO PRE-AMPLIFIER

COMPLETE CONTROL CENTER

Presenting . . . the ultimate in total sterec! The
versatile CS-28 is a superb product of Arkay's 20
years of advanced eiectronic engineering, with
beauty of design that won the Fashion Founda-
tion’s coveted Gold Medal.

Identlcal dual 14 watt amplifiers convert to 28
wgtts for monaural operation. Full 28 watts, at
flick of a switch, may be é'oineq with an existing
monaural amp for extended stereo, operated with
the dual pre-amplifier.

““Reverse Stereo’' switch interchanges channels.
Balance Control compensates each channel for
speaker system, room acoustics, etc. Gain Control
operates both channels simultaneously.

Power Rating: 28 watts (two 14 watt channels);
60 watts peak. Frequency Response: 20-20,000
CPS. IM Distortion, 4 to 1. Harmonic Distortion,
less_than 1%, 30-20,000 CPS. Pre-amp Outputs
2y, Tape Recorder Outputs 10V. Speaker Outputs:
4, 8, 16 and 32 ohms.

Wired and tested $89.95 Easy-to-buitd kit S6495
PERFECT COMPANION FOR THE CS-28

ARKAY §T-11
AM-FM
STEREO TUNER

Unmatched by units costing twice the price, the
Arkay ST-11 provides wide-range AM and FM tuning
of remarkable clarity and drift-free stability.
“‘Miracle Ear”’ sensitivity in FM channel, 4 uVv. (2
uv. in AM) for 20 db quieting. Two distinctive re-
ceivers in one, for use singiy in monaural recep-
tion or simultaneously for stereo broadcasts.

Wired and tested $74.50 Easy-to-build kit 34995

|
Tm ol
\7@ Q,.-Q @

ARKAY (S5-12

=3
e em—

STEREO PRE-AMP
AND AMP

12 watts of clean power.
Operates from ceramic
or crystal cartridge,
tape, tuners, auxiliary
equipment.

Easy-to-build kit 23595

ARKAY SP-6
STEREO
CONTROL CENTER

ARKAY SPA-55
STEREO AMP

Two 27v2 watt distor-
tion-free hi-fi amplifiers,
Or use as 55 watt mon-
aural amplifier,

Easy-to-build kit P64 95
Wired and tested $79.95

Completely self-powered sensitive dual pre-amp
with unparalieled flexibility, Reverse position, hi

lo filters, etc. Prices less

cover.

Wired and tested $62.95 Easy-to-build kit $3995
All prices 5% higher west of Mississippi

See and hear completely wired ARKAY Kits at your
dealer, Write for detailed specifications & catalog,

88-06 van Wyck Expressway

144
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Richmond Hill 18, N.Y.

NEW TUBES & SEMICONDUCTORS (Cont'd) |

Absolute maximum ratings of this
Sylvania unit are:

Ve 25
Vee (Vee = —5, Reg = 5K) 20
Piotot [mw) 150

Electrical characteristies are:
hee (minimum) 20 {Vee=0.5, 15=30 ma)
fas [minimum} {mc) 2 (Vee=6, lc=1 ma)
2N1005, 2N1006 |

Two high-speed switching transistors
with round welded cases and an ac for-

BASE____COLLECTOR |
EMITTER N |
oo"
b

2NI00S.2NI1006

ward-current transfer
than 1 at 50 mec.
Design characteristics of these Texas
Instruments transistors at 25°C ave:
2N1005 2N1006

lcoo (max)

ratio greater |

(na) 0.1 0.1 (Ver=10, Ie=0)
Bvcao(min) {5 15 (|CE:50 pa, |s:0)
BVeso (min) 0.5 0.5 (=50 pa, lc=0)
hee (min) 20 45 (Vee=5,lc=10 ma) |
2N 647

This n-p-n transistor is a germa-

signed for use with its p-n-p counter-
part—the 2N217—in class-B comple-
mentary-symmetry power output stages

nium alloy-junction unit, specially de- ‘1
|

BASE

EMITTER TﬂT COLLECTOR

o72"
2N647
RED DOT NEAR COLLECTOR PIN

of compact, transformerless battery-
operated portable radio receivers, pho-
nographs and audio amplifiers. It can
also be used in standard class-B push-
pull and eclass-A audio amplifier eir-
cuits. |
Maximum ratings of this RCA tran-
sistor in class-A and -B audio amplifier ‘
service are:

Ves {peak) 25
Vee (peak) 25
lc (de) (ma) 50
(peak) (ma) 100
Ver (peak) 12
le {de) (ma) 50
(peak) (ma) 100
P. (mw) (at 25°C) 100
(mw) (at 55°C) 50
(mw] (at 71°C) 20
Other types

3YP1 announced by Waterman Prod- |
ucts is a rectangular scope tube that
can be operated with anode potentials
as low as 500 volts with vertical and
horizontal sensitivities of 26 and 40 |
volts de/inch, respectively.

Fansteel Metallurgical Corp. has |
introduced a line of subminiature
silicon rectifiers, types 1N1655 through
IN1653. PIV ratings from 50-600 at
750 ma.

The 7265, 14-stage, head-on
plier phototube offered by RCA.

multi-
END
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A Your Service. .

at big savings

Hi-Precision

TEST INSTRUMENTS
Kits and Wired

Designed and engineered in the Arkay tradition
of highest professional guality at lowest cost.

ARKAY VT-10 6-INCH

NEW' VACUUM TUBE VOLTMETER

MULTI-PURPOSE

Advanced design and precision features make the
Arkay VT-10 a truly sensational buy, unmatched
at this price. You get exclusive larger 6-INCH 400
ua meter movement, within 2% accuracy, and
edge-lighted for easier reading. 1% precision mul-
tiplier resistors are used throughout the range
switch. There are 7° AC (RMS) and DC ranges,
0 to 1500 voits; also 7 AC (peak-to-peak) ranges,
0 to 2000 volts. Resistance of 0 to 1000 megohms,
db and other essential ranges ‘also inciuded. Cir-
cuitry features 12AU7 for DC ranges, 6AL5 for
AC, meter diodes rectifiers, and transformer op-
erated selenium rectifier. Handsome durable plas-

tic case.

K

g
-
3000

ARKAY AV-20 6-INCH
AUDIO VTVM
PRE-AMPLIFIER

An Audio Vacuum Tube

voltmeter of extreme

sensitivity, engineered
for accurate measure-
ments of RMS voltages.

Easy-to-build kit $2995
Wired and tested $49.95

Easy-to-build kit $25.95

Wired and tested $47.95

gy
|-
|82

ARKAY AW-30 6-INCH
DIRECT READING
AUDIO WATTMETER
Measures Audio Power
Output with speed and
precision. 0 to 500 watts
in & ranges. For labora-
tory and general use.

Easy-to-build Kit $2995
Wired and tested $49.95

ARKAY CAP-40 6-INCH
DIRECT READING
CAPACITY METER

1% precision calibration

capacitors and 6-inch

200 ua meter movement

provide accurate readings.

0 to 1 mfd. in 6 ranges.

Easy-to-build Kit 52995
Wired and tested $49.95

ARKAY MT-50 6-INCH
20,000 OHMS

PER VOLT METER

A completely portable
multitester of high
accuracy. Sensitivity is
20,000 ohms per volt DC,
5,000 ohms per volt AC.

Easy-to-build Kit $2950
Wired and tested $42.95

All prices 5% higher west of Mississippi

See ARKAY completely wired Test Instruments at
your dealer. Write for detailed specifications and

catalog. Depr. RE

a’s

88-06 Van Wyck Expressway ( Richmond Hill 18, N.Y.
RADIO-ELECTRONICS
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TECHNICIANS™

Ill. .
|| a
o

FRTSAP SETS UP LAB

The F:deration of Radio & Tele-
vision Service Associations of Penn-
sylvania (FRTSAP) has established
a researc1 division to test hi-fi equip-
ment as a guide to members buying,
selling an | installing systems. FRTSAP
will supjly complete information on
the varioas makes of hi-fi equipment
to all meiibers. Some equipment manu-
facturers and parts distributors have
offered ecuipment. Tests will be con-
ducted on any products supplied.

TECHWICIANS COMMENDED

New York State moved ahead on
several fionts in its consumer protec-
tion prog-am. In Binghamton, the re-
gional me nber of the state’s 16-member
Advisory Committee on Consumer
Frauds was informed in a conference
with loc:.] Better Business Bureau
executive secretary Frank E. Smith
that virttally no complaints had been
received :bout the ethics or prices of
the area’s TV technicians.

In Nev York City, state Attorney
General _ouis J. Lefkowitz outlined
his consurier-protection legislative pro-
gram—ani technician licensing was
notable by its absence, although it had
been reccmmended by service associ-
ations at meetings with the Attorney
General. Jne requested bill would re-
quire sellers of TVs, radios and appli-
ances to abel them with the year of
manufacti re.

In a scparate action, the Attorney
General legan legal action aimed at
dissolving 13_tube and parts distributor
firms on caiarges of dealing in “counter-
feit” tubes, which were rebranded or
had altered warranty numbers.

SERVI CE-MANUFACTURER
RELATIONS IMPROVING?

Relatior ships between independent
technician; and some of the large TV
manufactt rers, which were at a low
ebb as 1938 ended, now appear to be
improving —thanks to the concerted
(though :ometimes disunified) drives
conducted by organized technicians.

There are signs that both RCA and
G-E are madifying some of their policies
which hav: been attacked by independ-
ent techni-ians as captive service, and
the Electrinic Industries Association-
spokesmar for most TV manufacturers
—adopted a program aimed at better
communic: tions between the service and
manufacti ring industries.

EIA’s Szarvice Committee, headed by
S. R. Mihsglic of General Electric, issued
a statemeit saluting independent serv-
ice, whicl, it said, ‘“has more than
played it: part in this phenomenal
growth” (»f television), and announced
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STANCOR transformers can take the heat!

You get safe, breakdown-free transformer operation...even up to 221° F!

Under normal operating conditions, Stancor transformers are designed to
““run cooler” and, at the same time, withstand the heat of overload conditions
or high surrounding temperatures . . . because all Stancor iron core trans-
formers are built to meet EIA Class A operating requirements of 221° F
(105°C) temperatures. This important, additional margin of safety is part
of the conservative design of all Stancor transformers.

The ability to withstand heat is just one of the many extras built into every
Stancor yoke, flyback, power or audio transformer.

CHICAGO STANDARD TRANSFORMER CORPORATION

3509 WEST ADDISON STREET . CHICAGO 18, ILLINOIS
Export Sales: Roburn Agencies, Inc., 431 Greenwich St., New York 13, N. Y.

 CENCORE o Cafo”
I cIRCUIT “Fuse Sd_
I TESTER X

Save costly call becks by testing the circuit before
raplacing fuse, fuse resistor or circuit breaker.
Irdividuol scale far each value fuse resistar—no interpretation, -
just read in red or green area. s
% Measures line current and up to 1100 watts of power at 115 volts

using line cord and socket. Y Two convenient current ranges—

0 to 2 amps and O to 10 amps. Test leads clip in place of fuse
or fuse resistor. % 5 ohm, 10 watt resistor prevents

TV circuit damage, simulates operating conditions,
SENCORE

95
DEALER NET

AC-D¢; of Roth as needed
for Fuse Resistor
2 Tircuits

As Recommended by Leading Manufacturers
SERVICE INSTRUMENTS CORPORATION
121 OFFICIAL ROAD, ADDISON, ILLINGIS
h----------- See othier SENCORE ads in this issue Bl EEN NG mu WO S
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You learn more from

SAMS BOOKS

OVER 1,200,000 IN USE

JUST our!

101 Ways to Use

Your Oscilloscope™
by Bob Middleton

A practical and invaluable
guidebook for anyone using
oscilloscopes. Covers all
standard uses of this instru-
ment as well as many un-
commonones. Describes con-
nections required, equipment
needed, proper test procedures and evaluation
of results for each scope use. Over 400 illustra-
tions cf waveforms and test setups are included.
Invaluable for technicians, engineers, students
and experimenters. 180 pages, 514 x 815",
Only
(Companion to Middleton's 101 Ways to Use Your Sweep Generator”)

F . al
e

“Tape Recorder Manval”~Vol. 3

Complete analysis of 22 tape
recorders produced in 1957-
58, including Ampex, Geloso,
Knight, RCA, Revere,
Silvertone, Webcor, Wilcox-
Gay, Wollensak. Includes
generaldescription,operation
data, troubleshooting and
maintenance facts, partis
lists, diagrams, etc. Has spe-
cial editorial section on basic
typesof tape transport mech-
anisms; with cumulative index. 160 pages,
844 x117.0nly.....oivviiiiii $2.95

9000000000000 00000000000¢0
“*Servicing Hi-Fi”’ Series

SERVICING HI-FI AM-FM
TUNERS. Complete service
data analysis of 18 AM-I'M
tuners produced in 1957-58.
Thorough coverage: dia-
grams, photo views, trouble-
shooting, parts lists, etc. In-
cludes special editorial sec-
tion ‘“Highlights on FM”,
covering FM signal, AFC
circuits, alignment. 160 p.,
834 x11”. Only......$2.95

SERVICING HI-FI PREAMPS
AND AMPLIFIERS. Covers 33
leading models made in 1957-
58. Full technical analysis of
cach model (schematic,
photos, charts, parts lists);
special section on “Service
Facts About Preamps and
Amplifiers.” 160 p., 815x11”,
Only ...$2.95

HOWARD W. SAMS & CO., INC.

Order from your Sams Distributor today,
or mail to Howard W. Sams & Co., Inc,, Dept. C-29
2201 E. 46th St., Indianapolis 6, Ind.

Send me the following books:

0 "101 Ways to Use Your Oscilloscope” (TEM-2)

] "Tape Recorder Manual” (TR-3)

O "Servicing Hi-Fi AM-FM Tuners'" (HF-3)

3 "Servicing Hi-Fi Preamps & Amplifiers*’ (HF-4)
$eiiiiieieeso enclosed. [J Send Free Book List

NamMeoseusroarssrnsssssrssasroassnsenassoans

Addressiessserirassievanensnn

T TR

CityeveverseneieneenZane.. . Statecvennne
(outside U.S.A. priced slightly higher)}
NN EE NSNS
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| TECHNICIANS' (Continued)

a 4-point program of discussion of
mutual problems with service leaders,
representation at service association
conventions, promoting public relations
to enhance the prestige of independent
technicians, and distribution of techni-
cal and business articles to independ-
ent service.

General Electric’s television receiver
department disclosed a new program
for its distributors to ‘“permit the
company to work in harmony with in-
dependent service dealers in their vital
and constructive functions.”

Service manager S. R. Mihalic ad-
vised G-E distributors to “develop com-
munications and relationships with
independent  service organizations,”
pointing out that “manufacturing and
marketing television receivers is our
prime business motive.” Highlights of
G-E’s new service program:

(1) “G-E’s TV service operations
must be financially self-sufficient; their
| service charges . . . must be competi-
tive [and] computed fairly.” (2) Dis-
tributors should work with technician
groups to vresolve local difficulties,
“particularly in the areas of warranties
and parts availabilities.” (3) Qualified
independent service organizations will
be appointed as authorized G-E service
points in both rural and urban areas.
(4) Tndependent technicians will be in-
vited to attend G-E service schools and
to subscribe to company service publi-
cations.

At least one G-E distributor is
already puting the new program into
effect by ending its practice of including
90-day warranties in the selling price
of TV sets to dealers. It is G-E’s wholly
owned Michigan district distributor in
Detroit that took a full-page ad in
| TSA News to inform technicians of its
action. The distributor is recommending
that dealers continue to offer 90-day
warranties through their own service
| departments, independent service
groups or through G-E.

That RCA is heeding the voice of
independent service is indicated by re-
cent assurances given technicians’ asso-
ciations by RCA Service Co. officials.
TESA News, voice of the Television
Electronic Service Association of Mis-
souri, reports a meeting between RCA
Service Co. president Don Kunsman
and other officers with TESA and
NATESA officials. The RCA spokesmen
reportedly told TESA that its future
advertising and its TV instruction
books would not mention RCA Service
Co. unless equal mention is made of
local authorized service dealers. RCA
is also turning over to technician associ-
ations figures on the cost of operating
90-day service contracts.

“TV PLUGS” FOR SERVICE

“Give the technician credit,” writes
editor W. C. Pecht in TEAM News,
publication of the Electronic Associa-
tion of Missouri, St. Louis. He suggests
the screen credits at the end of each TV
show include this announcement:

“The TV technician in your neighbor-

wwwW americanradiohicstorvy com

S0 Smooth & Clean-

is the response of the Atlas WT-6 that we
demonstrate ‘it in our high-fidelity
Audiog”r,ju'm."' says Anton J. Schmitt,
Harvey Radio Co., Inc.,

New York, N.°Y.

i B T e

New ATLAS

COAX-PROJECTOR WT-6

€ |

| wre NET $34.50 '

| support stand only, A5
$S-4 NET $12.60

ALL-WEATHER — install it, forget it! —
HIGH-EFFICIENCY .. COMPACT . .

True HIGH FIDELITY TWO-WAY system —
not just a "‘compromise’’ of two horns
coupled to a single diaphragm. The WT-6
comprises a weather-proof cone type driver
(with 6-inch throat) coupled to its individual
woofer horn; a separate pressure-type driver
loaded to its separate tweeter horn. The
built-in crossover electronic filter supple-
ments the electro-mechanical frequency-
limiting characteristics of the 2 individual
reproducers — providing for -smooth fre-
quency division as each speaker functions
within its engineered range of frequencies.

Universally adjustable ““U’’-type rugged
steel mounting . . . finished in high tem.
perature baked modern beige enamel.

Power Rating
Freq. Resp.
Impedance
Dispersion
Dimensions

15 watts continuous
140-15,000 cps

8 ohms

120°

Bell opening 15",
overall depth 12"

See the WT-6 at your local distributor.
Send for complete catalog. RE-3

SOUND CORP.

1449-39 St_, Brooklyn 18, N..Y.
Atlos Radio Ltd., Toronto, Canodo
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UNTIL
MARCH 31
ONLY!

TECHNIC ANS' NEWS (Continved)

ANNIVERSARY SALE!

Lektron's Biggest-Ever

'DOUBLE-BONUS OFFER!
" FREE!

hood mace this program possible by his
skill, his knowledge and his devotion
to the welfare of the 1'adio—te]evision
industry and the people it serves.”
Pecht’s proposal was not without a
barb, as TEAM has been active in |

protestin;; “free tube check” commer- BUY ANY TEN POLY.-PAKS AND GET

BOTH OF THESE BONUSES

cials, televised by a local station, which | R
have ar usi.ad w1desp_re_:.d resentment YOUR CHOICE OF ANY E SPECIAL ASSORTMENT
among qi alified technicians. I POLY-PAK IN THIS AD | g $15 WORTH OF ‘
In San Jose, Calif., meanwhile, TV | FREE WHEN YOU BUY 10! | g RADIO PARTS .. . FREE! | poTH BONUSES FREE WITH

EVERY 10 POLY-PAKS!

% Anniversary Gift Free W|+h EVERY Order!

techniciars are getting screen credits
as a resilt of an agreement between

FREE!

10 RCA PLUG-N-JACK

the Rado Television Association of " Wholesalc or below prices
il ho er" o -Fi, Electronics,
Santa Cara Valley (RTASCV) and * 24-page “Family Shopp Zioes 01" veryors

100 HALF-WATTERS POSTAGE STAMP MIKE $25 SURPRISE PACK

TV statisn KNTV. The station has SETS, matched. Most 7] A‘ssm \allue] c;y-(t;]on ve- ] Crystal. h10() to 8,000 E Lcrgte l\{qnglgv asgort-

agreed t yun at least one spot daily | wreniZl "L Lo e e o W SUTPUT XFMRS. 50 i o CLaEaSc

TR = = o i FMRS. n

showing the RTASCV emblem and [ Sylps & cuts hookoup goTﬁIneho?s'glfaP vsvllzssE D450L6. etcT 3 ms. 88¢ D Audlo, power. IIne. bai-

advising viewers, “For better service | sza wi. o ™ 88 colors. 2 1S ek Bhe e ING-AID PHONE EiH “5880
- . ; 70 TUBULAR C'ND'S'RS 65 COILS. CHOKES AL 8 SCREWDRIVER ET

call an RTA member—look for this Paper, wmf)érrl:‘e: Oghlc 0 IF. RF, Ant s O Sifihe Hep 45 88 gx‘:\}r‘er‘:IL‘Ia;?IcckhmAssa(gc

1000V. 2 1bs. Reg. 14,

seal of ¢ nfidence.” In exchange, RTA
Muayazine will publish news of KNTV
programniing and technical develop-
ments.

"TECHNICIANS’ WEEK
The la:t week in March (23 through
28) has been registered with the US

Chamber of Commerce as National
Televisior. Technician’s Week. This is

the fifth inniversary of an event orig-
inated by RCA which honors independ-
ent servce dealers and technicians
throughoit the US.

ANOTHER “EXPOSE”

The flames of the “TV repair gyp”’
controversy were kept burning brightly
by a new “‘exposé” in a consumer maga-
zine—this one in the Jan. 23 TV Guide.

The fr ghtening title “Exposing the
TV Repa r Racket” is only partly borne
out by tie story, which contains the
usual “‘mast-TV-men-are-honest” pref-
ace. The article details a campaign
by Washington, D. C., radio station
WWDC, -vhich farmed out for repair—
over and over again—three gimmicked
TV sets. According to TV Guide, half
the techiicians called in had ‘“good
reputatios,” half did not.

The article said about one-third gave
honest service at honest prices, one-
third charged “exorbitant fees based
on false ciagnoses” and the remaining
third “made proper repairs but at
prices son ewhat higher than the station
considerec fair.”

The ar icle concludes with a list of
rules for selecting technicians, which
was apprcved by the Television Service
Associaticn  (TSA) of Metropolitan
Washingt m. Among them: Is he active
in a servize association? Does he make
clear that his home call will cost from
$3.50 to 36?7 Does he leave the parts
he has re noved from the set? Does he
give you an itemized bill? Receive checks
made out to his firm’s name?

Also listed are five questions for set
owners, ]ointing out the dangers of
falling for “$2 per call” ads and empha-
sizing thet “a big repair bill does not
automatically mean you’ve been taken,”
that tecl nicians should be treated
courteously, that a set may develop new
troubles t 1e day after it’s been properly
repaired. END
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0-15 YAC MINI-METER

D Hun;heds of u‘ses! Only

% di wt.
. Res 5850, ! 88¢

0-60 MIN. TIMER

O For darkroom, 1ab, sho
kitchen. Loud atarm. 8 C
2 Ibs. Reg

SUN BATTERY

L, SImllnr to famed B2M.
ong. " Reg. g
2 VARI L?OPSTICKS
00

D Tr.-mslstor radlos, aac

1
2 P-N- P TRANSISTORS

D Popular makve =
ens of uses! 5
value. 880

2 N-P-N TRANSISTORS

SE rlés\ie nurillos “orth 86:

2 TRANSISTOR IF'S

D houl»le - tuned.
2”7  square.

TEN 3- SECOND TIMER
D Mechan Precision
geared, 2 1bs Reg. 880

5" HOBBY SPEAKER
For radios, ‘code 2osc
intercoms. Wt

s Reg %3 88

60 SUB- B-MINI RESIST'RS

D 1/5\‘4' to 1020 values.
o megs.
Reg. %6 88¢

$6.
10 PANEL SWITCHES
O AHELENAG pover
IJI’ST DI’DT 1bs. 8ac
15 INSTR KNOBS
Knurled black bakelite,

D w/polnter; brass in-
serts, set-screws. Reg. 880
35

'5 IN-1 DRILL BIT
or eleetric drill
panels, radios. ete. sac
D Reg.
Wt. 2 1b:

D Ams ws, shapes,
urnls, copes Hand 880
20 PILOT LITES

D 6V. ninibavonet for

15 ROTARY SWITCHES
Asstd. gangs. 3 lbs. 880

. 8120

30 MOLDED COND'S'RS

D Asstd, FIant made! 880

HOW TO ORDER: Checx

ad w/check or M.O.

clent postage: excess returned.

rated, net 30 days.
enclosed, in margin.
add’l 1b.)

SENCORE
®

Print name.
(Canada postage, 48¢ 1st 1b. 28¢ ea.

other

Reg. (\.Ir\ed' too. 3 ibs. 880

70 TERMINAL STRIPS
D Solder lug & binding;
e to 20 terms. 2880
6-PC. HACKSAW SET

Includes (lsb, asstd. 880

blades. 1
1500 PCS. HARDWARE
D Nuts, screws, washers,
etc. 114 1bs. Reg. $8.
7 ROLLS WIRE
D 25.ft. each. ¥ 18 thru
=22, Asstd, insulation,
stranding, colors. 2 Bsc

1bs. Reg. $5
60 CONDENSER SPCL.!

Molded, paper, ceramic,
oil, mILI discs 88c
varlable. b,

75 RESISTOR SPECIAL!

D “\\ )reciskun carbon,
I.vpgs Hbse w?n';xms‘ ¢
15 PC. DRILL SET

D by 1g-u‘ns.mw/call 8%0
75 MICA CONDENSERS

brated case. Reg

D 1200\ sll er t

25 values. Reg. co 88c

20 ARTISTS BRUSHES

D 1]00%1 6pure bristle,
slzes -G.

Reg. $2.50. 88¢c

10 TUBULAR ELECTROS
D Asstd Eaper types; AC

3 Ibes nes %15, 88¢
4 POWER WOOD BITS
D le steel 34, Vo,
Reg. Q} Long: 880
60 RADIO-TY KNOBS
] Asstd. colors, insula-
tion. Some worth 880

$1 ea. 2 1bs. Reg. $1
10 ELECTROLYTICS

D Radio, TV. 10-300 mf
to 450vVDC. 3 lbs. 8sc
Reg. %12,

75-FT. TV TWINLEAD

O 300- ohm Hanked, tin-
ned. 3 lbs. 88
Reg. $3. ¢

9-PC. WRENCH SET

D 3/16 thru 7/16” steel
wrenches for shop and
auto use. Reg. SBc

$3.50.

items wanted. Return entire
including suffi-
C.0.D. Orders, 250} down;

address, amount money

and latest type tubes.

70 HI-Q RESISTORS

Carbon, IRC, Ohmlte,
7o Yo tuol'olg 1

ohms to megs.
bs. Keg. $13. 380

HOBBY BENCH VISE
D Clamp t\pe Fits tables,
— 88¢
SYLVANIA TY MIRROR
D 10\12" stalnless steel.
Reg. 84 ¢
100 RADIO PARTS
O

Widde varlety resistors,

con ensers ots

forms. 3 R 88°
2 MII(E 'XFMRS.

D Carbon. 100 to 100K
ohms Impedam,e Leads,

encased. 2 1bs. Reg. 880

$10.

5 ROLLS MICRO WIRE

O #24 thru 32; for tran-

sls\or sub-mini e¢ir-
cuits. b. 88¢

40 H1-Q CONDENSERS

D Flnest porcelain; NPO's

S ib, sc
35 POWER RESISTORS
(IR

50W
5 10 600 ohms VItreous,
00.
Reg. $ 135 a 880

70 ONE-WATTERS
O Asstd. value carbon 880
15 VOLUME CONTROLS

resistors. 5¢%, too!
duals some

D wn/s\\ltdx To 1 meg. 2
By (L 88¢

TV PIC BOOSTER
O Paralle.

a, tendsbplclu?e tuhe 880
8-PC. NUTDRIVER SET

O $3 vatue! Pnsuc han.
die; o 167

88¢c

4 SUB MINI VARIABLE

D (ljgndenser
suh-mml

Reg. o
0-6 AMP MINI-METER

AC. 134" di
O 4% %hee ' %a. 8¢

6 SILICON DIODES
1 Sylvania IN2 880
J 1N23. Reg. %36

socket Wi renches

1/ ”
haft. All trdnsIston
work. 1 lb.

I'\

Check these outstanding New Features

The LC3 provides all these new improved features in addition
to those employed in earlier leakage or “"grid circuit™ testers.
A must for ony TV service technicion.
Y Checks 156 different tube types—more than any
“grid cirucit” type checker.

Includes UHF

Y Checks picture tubes without removing tube

from cabinet or chassis.

% New Roll Chart prevents absolescence—ijust

dia) the tube type and save time.
replaced ot no extra cost.
% Provides instont filament checks on "'Fil-Check” posi-
tion—pe need to carry o second filoment checker. J¢ Copacitor checks simplified.

Chort is easily

% Two spare preheating sockets to cut down testing time.

In stock of your local ports distributor.
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SERVICE INSTRUMENTS CORPORATION e 121 Official Road, Addison, Hlinois
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dles. 1 Ib. List $3.50
40 SUB-MINI C'ND'S'RS

D For transisto: printcd
Llrvun work. 880

8 SUB MINI SOCKETS
Mica-tilled; for
D transistors, too. 880
40-RECORD CADDY
D Wrought iron—holds 10
records or alhums. 88
2 lbs. Reg. $2.85 ¢
MINI-RADIO KIT
E‘I \\orlds smallest! 2x1x
oopstick, jacks,
d|od W’Ins(ruc 880
tions.’ llb Reg
3 AC-DC CHOKES
for gower supplies.
to 200 ma. Open
frame. 3 lbs. Reg. $9.

50

88¢

Anniversary Special!

LOWEST PRICE EVER-
ANYWHERE !

TRANSISTOR
RADIO

Reg.
$14.95
ONLY

INCLUDING
O By speclal
with the manufacturer,
Lektron  offers this su?erb
transistor radio at the low
est price it's ever been sold
. or is likely to be sold
! VEST POCKET

SIZE, only 37 x 238 x 17,
this strikingly designed set
has wonderful tone, amazing
volume! DPrecision reflex cir-
cult operates jfrom single
battery (no pentite cell) in-

terchangeable with Eveready
216, etc. And it comes all

TO _PLA
BATTERIES &
HON

armngement

ready to play, complete with
battery and sensltl\e hearL

ing-ald type phone AL

OK!)I;I{S {E('I"IVE[) DUR-
G MARCH WIL HE
LLED AT THIS LO\\ AN-

N VERSAI(Y PRICE, even

tho we may be forced to re-
order at a higher price than
under our speclal arrange-
ment! Order TODAY!

131 Everett Ave.
CHELSEA 50, MASS.

Madel LC-3

$ 2895}

DEALER NET

Really Whips
Tough D
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Save time and effort...
simplify your work

MAGNEFORMER

Instantly magnetizes

and demagnetizes :

your small tools A
B

Ideal for service technicians, repairmen,
engineers, and hobbyists. MAGNEFORMER
is indispensable to anyone who works
with small parts. With this specially
developed device, you can quickly mag-
netize a screwdriver, hex wrench, or nut
runner, easily remove screws and nuts
without fear of dropping into inacces-
sible places. Use it, too, for demagnetiz-
ing tools or iron or steel parts. Easy to

operate (simple instructions are supplied)
and fully guaranteed. You’ll wonder how
you ever got along without it.

MODEL F-100, LIST PRICE $7.50

f

G

Return full picture height
and width

300 WATT

TV VOLTAGE REGULATOR

You can easily correct picture distortion
caused by low or high line voltage.
Perma-Power TV Voltage Regulator
boosts 10 volts, lowers 10 volts, or feeds
line through, eliminates intermittent
sync and oscillator drift. Simply plug in;
turns on and off automatically with set.
Reduces tube failures, increases set sensi-
tivity, lets set operate at optimum
efficiency. MODEL D-101, LIST PRICE $6.95

Engineered for quality . . . and fully guaranteed

3106 N. ELSTON AVE., CHICAGO 18, ILL,
148
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A simple one-tube addition te exist-
g scopes (see diagram) can facilitate
alignment work. It lets you perma-
nently connect pulse type markers from
your sweep generator to the scope’s
vertical input ecireuit without disturb-
ing its ordinary waveform measure-
ment function.

172 12AU7
PULSE AMPL

K
250K

& INVERTER ut/600V
A 1 -
05 22 47K

MARKER PULSE
FROM SWEEP
GEN
——

I MEG

The pulse type marks are much
brighter than normally because the
cireuit intensifies the beam at the exact
instant a mark occurs. The marks are
variable in both direction and ampli-
tude.

The marker generator output is fed
to the grid of the first section of the
added 12AU7. The output, selected as
to size and direction by the 250,000-ohm
pot, is fed to the center arm of the
scope’s vertical gain control. It is
essential that this control be in the

| eathode cireuit.

NOTEWORTHY

1/2 12AU7
PULSE AMPL

-L-

ADD MARKERS TO SCOPE

The second 12AU7T section supplies
a proper polarity pulse to the scope’s
intensity terminal. The size of this pulse
must be adjusted, otherwise blooming

ST VERT AMPL

VERT GAIN
CONT TO 2ND
VERT. AMPL
ol Lo ]
INTENSITY MOD:
TO.CRT

—

SCOPE

and defocusing of the beam may occur.
The amplitude of the intensifying pulse
can be regulated by cathode resistor R.
For the Sylvania 400 scope a pulse of
10 volts peak-to-peak was ideal.

Most scopes have plenty of chassis
space for an additional tube. Some even
have a prepunched extra socket hole.
And, as the slight additional current
drain of the 12AUT7 will not overload
the scope’s power supply, you shouldn’t
have any trouble adding the necessary
circuit to your scope.

The main advantage of this modifica-
tion is that it makes for easier and
more convenient alignment checks.—Aa1.
Schleicher

BATTERY CHARGER
OR MODEL POWER SUPPLY

This circuit provides a full-wave
rectifier using 2N554 power transis-
tors. A Dbase-current-control resistor
smoothly varies the output power over
wide ranges of current and voltage.
In low-impedance loads,
as in battery charging,
current may be varied
from 0.5 amp or less
as a trickle charge to
6 amps or more. For higher voltages
use transformers with a higher second-
ary voltage. For higher currents, use
two or more 2N554’s in parallel on each
side of the center tap.

For high-current applications, the
power transistors must be attached to
an appropriate heat sink. Filtering may
be provided by connecting a 1,000-xf or

1g

llarger capacitor across the output to

wwwW americanradiohistorvy com

reduce output ripple to very low values.
—Motorola Semiconductors END

FIL TRANS (2}

6V BATT
BEING CHARGED

B ]|—-—|I_—>o—j

RADIO-ELECTRONICS


www.americanradiohistory.com

STEREO
siss-boom-bah!

Patent No. 2,832,843 controls by

Benjamin F. Miessner, Harding Township, N. [.

(Assigned to Miessner Inventions, Inc., Harding
Township, N. 1.)
A large speaker is needed for efficient repro-
duction at low frequencies. On the other hand,
only a small speaker can avoid highly direc- .
tional radiation of high frequencies. This in- ®

ventor suggests coupling two large speakers

,SPACER BUSHING | RAH! RAH! RAH!

DUAL SOUND REPRODUCER

METAL STUD
SUPPORT
HOUSING g |
i
‘ !
g | A A
' i =3 ’ s
g
ABSORBING
E MATERIAL

front to front to achieve a nearly spherical
sound source—the convex rear of the speaker
cones. This results in a nondirectional sound
racdiator for all frequencies.

The speakers are held together by spacer
bushings. A disc ol sound-absorbing material
damps out acoustic energy between the cones,
with breather holes to permit some pussapge of
air., A round housing ecovers each magnet us-
sembly to reduce the shadow effect and resulting
dead area in the hizh-frequency range,

Input to the voice coils must be polarized
s0 hoth cones move in or out together.

STABILIZED OSCILLATOR
Patent No. 2,827,569

Phillip L. ssen. Albhuguerque, N. M., and Harold

1. Price, . Wevmouth, Mass. (Assigned to United

States of America as represented by US Atomie
Energy Commission )

This precise audio oscillator can be adiusted
for a single frequency. The diagram shows com-
ponents needed for a frequency of 263 cycles.
Variations from 100 to 200 plate volts, 5.7 to

The first quarter in the big stereo game has hardly started,

s __._——5‘2 50 but CENTRALAB already has taken the lead . ..by making
—_;—;c;)-x—\:_—i ; Ky available to you the first line of “twin’’ controls for stereo

1 150V replacement.

003 | | i ‘T- |

| W And CENTRALAB picks up the extra points for quality,
_"fx_)s_j ------ I reliability, and ease of installation. You get them all, plus
v2-o | coverage of all leading stereo manufacturers in the field . . .
6112(2) including such names as Admiral, Bell, CBS-Columbia,
Fisher, Grommes, Harmon-Kardon, Magnavox, Pilot, RCA,
> B and many others, If your goal is stereo business, remember

7.2 heater volts and temperature from 70° to that CENTRALAB is ready to help you tackle it.
205°F changed frequency less than 0.29%.

V1-a and V1-b are cathode-coupled. Qutput
from V1-h is fed through Cl as positive feed-
baeck to Vl-a's grid. It also sends a signal
throuzch a twin-T network and to a second |
dual triods, V2. Voltage through C2 feeds V1-I’s
orid as wegative feedback. At the resonant
frequency of the network there will be no nega-
tive leedback, so only the positive feedback will N i A DIVISION OFf GLOBE-UNION INC.
gfé‘slt‘.l.e:‘clm\:xs the cireuit oscillates at the network ) » % 922C E. KEEFE AYE. « MILWAUKEE 1, WIS,

Oscillation is maintained at a constant ‘ i ; ~ IN CANADA: 804 Mt. Pleasant Rd. « Toronto 12, Ont.
amplitude as follows: V2, the negative feed- ®
back amplifier is biased in the square-law region 8-5906
where stronger signals receive greater gain

than weaker ones. Therefore, degeneration is I CONTROLS . ROTARY SWITCHES °® CERAMIC CAPACITORS
greater for strong signals, and oscillation ot | pACKAGED ELECTRONIC CIRCUITS e ENGINEERED CERAMICS

V1 tends to remain constant

HTRS 6.3V,PINS 3 &6 = ‘

Youw’ll find these stereo replacement controls listed in
COUNTERFACTS and PHOTOFACTS.
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|nteresting — Educational — Easy- to - Build

] PORTABLE
t<%  TRANSISTOR
RADIO KIT

il Complete — Nothing Else
3 to Buy — No Soldering —
Only Screwdriver Needed

Here’s a challenge and an opportunity
for every youngster to build a quality,
portable transistor radio that is guar-
anteed to give amazing clear reception
even from weak stations. This is not
an ordinary ‘“‘crystal set” but a care-
fully engineered unit utilizing a Ger-
manium Diode developed for radar plus
a Transistor for superior amplification
of sound,

HEAT-CONDUCTIONLESS
SOLDERING

| When you have some small work that |
has to be soldered, it’s practically im-

| possible to clamp the work in a vise, |
as the metal jaws drain off most of

A screwdriver is the only tool needed.
It’s simple to follow the step-by-step
assembly instructions. The kit contains
all necessary components plus a
“Trans - Assembly  Template.” Gift
boxed. You'll be wise to buy several for
your youngster and lads and g 95
lassies on your gift list. ppd.

/‘ww

Ll ~

« ’ " - e >
Of course there’s no smoke . . . ( = <N Penlite Batteries—Last 1000 hours

I fired him off with a JENSEN P y
NEEDLE!” e K

Simple to Assemhte
Personat Portahle Radio with Case
Complete with Professional Earphone

* % 4 % *

Guaranteed to Opcrate

Send check or money order. 1f COD, fees extra.
MONEY BACK GUARANTEE

NORTH AMERICAN INDUSTRIES CO.

/ %ﬂ
Dept. TR-2, 101 W. ., New York 1, N.Y
the heat. You can av01d thls dlf’ﬁcultv ee o e i gl S LGy oL
———— == = ‘ by using a wooden clothespin clamped ‘

in the vise to grip the work..Wood has S R
TV TUNERS REBUILT| ..ot SSNARIIIUII

74” MAKES & MODELS pin don’t drain off the heat.—John A.

‘,5---"-i-‘----n-.....-n-.---.--..--...-.-...--..-..--.---..-.-....!.-.---..-.-‘-..p-,-.....-...

Comstock ‘
VHF excianaen || | CABLE CLAMPS ARE HANDY
or OR = ; )
UHF OVERHAUL ED You may not keep an assortment of E-Z-Hook
95 cable clamps around the shop, but they “SUB”
$ o | are useful. I often use them for mount-
| ing parts such as large insulated resis- Connectors
90 DAYS tors on a chassis. They are also useful c
WARRANTY for mounting odd-shaped components -onnecti g

, . eaker, or
such as mercury switches and pilot i ’

COMBINATION
UHF/VHF lamps.—J. C. Alexander

Fotres CHALK PREVENTS FILE

i CLOGGING

When those fine-cut jeweler’s files
used by the radio-TV technician are
| ALIGNED TO ORIGINAL STANDARDS | used on solder, aluminum, brass, copper, |
plastic and other soft materials, the |

Substitute @
® (ransformer

® capacitor
°

resistor, ur

Price includes worn parts only; defective
tubes and damaged major parts are extra

at net prices. .
) \ ’ g | Y Makes (’onnccllo'ns instantly!
Forward defective tuner complete with “?.X_,' .,L‘ e Y Won’t pull off! .
tubes, shield cover and any damaged parts. : v v Insures positive contac
Vo Saves time, money and parts in servicing,
R R e experimenting, instructing and production.

r-'.o.B.icm.cingioR :onom‘o ﬁ —~_ E-Z-HOOK SUB_
o ¥ h No. 71.1. SUB....Only 9%

Six Colors' for Easy Lead .Identification

CASTLE TV TUNER SERVICE LI s hb

4 PARTS DISTRIBUTOR
1723 W. LUNT AVE, 152 MAIN ST., = . ---------‘
CHICAGO 26, ILL., o TORONTO 13, ONT. N

E-Z-HOOK TEST PRODUCTS
U s A CANADA teeth tend to become clogged and dull

Dept. G-1, 1536 Woodburn Ave.
the file’s bite, This can be largely pre-

Covington, Ky.
L L L T 1 1 1 ] \

RADIO-ELECTRONICS
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TRY THIS ONE (Continued)

vented by rubbing the file with ordinary
blackboard chalk just before it is used.
The chalk dust in the flutes keeps the
filings from adhering.—John A. Com-
stock

VERSATILE VARIAC
To get a range of 0-250 volts with
a 0-135-volt Variac, connect the Variac
and load to the 115/230-volt three-wire

TO LOAD

nrv
SPDT SwW
— I

system with a spst switch as shown in
the diagram. Depending on the switch |
position, the Variac covers 0-135 or |
115-250 volts.—Albert H. Taylor I

TOOLKIT CHEATER HOLDER

A spring type broom clip attached
to the underside of the cover of your
tool box makes a handy cheater-cord

holder. By keeping the cord in this
handy holder, there’s no danger of
losing it. What’s more, it's always
within an arm’s reach when needed.— |
Scot Moek END

50 Pears Ago

In Gernsback Publications

HUGO GERNSBACK, Founder

Modern Electrics e 1908
Wireless Association of “America .. 1908
Electrical Experimenter ... .19
Radio News
Science & Invention.
Television E.. 7
Radio-Craft .
Short-wave Craft N
Television News . = e 1934

Some larger libraries still have copies of Modern Electrics
on file for interested readers.

In March, 1909, Modern Electrics

Talking Dynamos and Transformers,
by the Berlin Correspondent.

Increased Sensitivity of Electrolytic
Detectors.

Wireless To and From Train.

Microphone Detector, by Alfred P. Mor-
gan.

Wireless Association of America |

Radio-Goniometer of the Bellini-Tosi
System, by A. C. Marlowe.

Wireless Telegraphy, by Melville East-
ham and O. Kerro Luscomb.

Development in Wireless Telephony, by
William Maver, Jr.

A Tuning Transformer, by Charles
Cheever.
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FIRST TIME . . . a versatile

DUAL

[ /U ] SOLDERING GUN

b by R _ FOR ONLY.

o
G
G
i
o
5

LIST
Model 8200K

...and best of all,
it’s a new

Here from Weller, long time leader in the solder-
ing field, is the newest and finest soldering gun
value on the market.

WELLER DUAL HEAT FEATURE saves time,
gives greater convenience and greatly increases
tip life. A touch of your finger on the Triggermatic con-
trol switches heat to high (125 watts) or low (30 watts)
as your job requires. It adapts instantly to varying needs,
and you use high heat only when necessary.

HIGH EFFICIENCY WELLERTIP utilizes copper for superior heat
transfer and soldering efficiency, plus iron plating for durability.
Flat cross-section design gives added strength and rigidity.

NEWEST DESIGN with sturdy plastic housing that resists hard
knocks. Compact “feel” and comfortable balance aid precision
soldering. Like all other Weller guns, this new model features instant
heat, and a spotlight illuminates your work.

KIT INCLUDED

In addition to the Dual Heat
Soldering Gun you get:

¢ Wire Bristle Cleaning Brush

¢ Soldering Aid for opening old
joints, twisting wires

e All-purpose Solder

On sale now at your
Electronie Parts Distributor

WELLER ELECTRIC CORP. - 601 Stone’s Crossing Rd,, Easton, Pa.
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stereo by
design...

with the quality that you have aright

to expect from Madison Fielding.

Series 320—Dua! 20 watt Integrated
Stereophonic Amplifier. . .from $170.00
Series 330—AM/FM Stereophonic Tuner
with multiplex output. . from $150.00
Series 340—Master Stereophonic
Control Console. . . from $150.00
MX-100—Compatible FM Multiplex
Adaptor. . .$49.50

The thoughtful design of these fine units
guarantees you maximum enjoyment
from the new experience of stereophonic
sound. The flexibility built into

Madison Fielding components insures
that no matter what your taste—records,
tape or tuner—it will be uniquely satisfied.

madison fielding
stereo

Series 340 Stereophonic Master Control Console

Write for complete specifications

BRAND PRODUCTS INC.

Dept. J-3, 11 Lorimer Street, Brookiyn 6, N. Y.

o ]
{ webeed |
Marketing Organtzation for Madison Fielding Corp.
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Robert E. Lewis,
senior vice presi-
dent of Sylvania
Electric  Products o e
Inc., New York, L
was elected presi- .."’
dent of the com- h
pany. He succeeds i
Don G. Mitchell,
who continues as chairman of the
board. It is anticipated that Mr. Mitch-
ell will become president of the com-
bined companies when Sylvania merges
with General Telephone to become Gen-
eral Telephone & Electronics Corp.

James J. Shal- -
low joined CBS- -
Hytron as vice \ 4
president. He will { .-
also serve as gen- o

eral manager of
the Columbia
Phonograph De-
partment. He
comes to CBS-Hytron from Phllco Corp.

where he was general manager of mer-
chandise for the Consumer Products
Div.

Dr. James B. Fisk, executive vice
president of Bell Telephone Laborato-
ries, was elected president to succeed Dr.
Mervin J. Kelly. Dr. Kelly was elected
chairman of the board of directors.
Estill I. Green, vice president in charge
of systems engineering, is now execu-
tive vice president.

Raymond T. 8
Leary was elected f .
a vice president of ,
Cornell - Dubilier
Electrie¢ Corp,
South  Plainfield,
N.J. Until his pro-
motion, hehad
been sales man-
ager of the Distributor Div.

Dr. Mervin J.
Kelly, newly
elected chairman of
the board of Bell
Telephone Labora-
tories and a direc-
tor of the company
since 1944, was
elected a d11ect01
of Tung-Sol Electrie, Inc., Newalk N.J.
He is also a director at Sandla Corp.,
the Prudential Insurance Co. of Amer-
ica and Bausch & Lomb Optical Co.

Bill Clancy, former general sales
manager, and Hubert Daubs, former

TAPE REGORDERS

HI-FI COMPONENTS
Sleep Learn Kits

MERITAPE UNUSUAL
T.ow c¢ost, high VALUES
quality recording
tape, in boxes or cans.

FREE
1959 CATALOG

servicemen
everywhere
insist on the

GENUINE

B

$M)25

big

e Economical — 4

e Cleans, luhr

Beware Of

ELECTRONIC CHEMICAL CORP.

wWWW americanradiohistorvy com

DRESSNER, 69-02RE 174 St., Flushing 65, N.Y.

no-noise NEW
RUBBER
COAT SPRAY

e Insulates where applied

e Protects indefinitely

e Prevents arcing, shorting,
corrosion

® Waterproofs thoroughly

® Non-inflammable

® Contains no plastic

& Oz, Spray Can
Net To Servicemen

NO-NOISE

TUNER-TONIC

With PERMA-FILM

6 Oz.
fittle does a Iot Aerosol Can

cates, restores all
tuners including $ 25 “nel
@ 5700 §9%5

® Non- toxue none
Cheap inflammable
H e Use for TV NET to Net To Net To
Subshfufes! radio and FM Servicemen T Serviecemen Servicemen

HI-Fl, LIVING STEREO

TAPE, TAPE RECORDERS, REC-
ORDS, ACCESSORIES, AT
SENSATIONAL DISCOUNTS.
WHOLESALE CATALOG FREE.
AUD|0 FMR va7.°35rl‘§s“'ﬁ.‘v.

NO-NOISE

VOLUME
CONTROL

and

CONTACT
RESTORER

® Cleans ® Protects
® Lubricates

NOT A CARBON TET
SOLUTION

Yuiem cows?
n uract e
-

Bottlc Spray Can

‘-..._—-

813 Communipaw Avenue Jersey City 4, N. J.
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BUSINESS AND PEOPLE (Continued)

assistant sales manager, were promoted
to vice president in charge of sales and
distributor sales manager, respectively,
for Thordarson-Meissner, Mt. Carmel,
111,

John D. Michael
joined the execu-
tive sales staff of
the Distributor
Div. of Quam-
Nichols Co., Chi-
cago, as an assist-
ant to Mel Krum-
rey, manager of
the division.

Larry Eugene
joined Electro-
Voice Inec, Bu-
chanan, Mich., as
manager of the
Cartridge Division.
He was most re-
cently sales man-
ager of the How-
ard Co., a subsidiary of Howard W.
Sams & Co., and has held advertising
and sales excutive positions at Permo-
flux Corp. and Allied Radio Corp.

Joseph N. Benjamin, president of
Bogen-Presto Div. of Siegler Corp,,
was re-elected president of the Institute
of High Fidelity Manufacturers. George
Siiber, president of Rek-O-Kut Co., was
renamed chairman of the board. Other
officers are: Philip Gundy, Ampex, vice
president; Saul Marantz, Marantz Co.,
secretary, and Miiton Thalberg, Audio-
gersh, treasurer.

John H. Beedle (left), manager of the
old Commercial Equipment Div. of Ray-
theon Manufacturing Co.,, Waltham,
Mass.,, heads the new Equipment

and Systems Div. J. Penn Rutherford,
assistant manager under the old setup,
now manages the new Industrial Ap-
paratus Div. The two divisions will be
fully separated and will operate as in-
tegrated units.

RCA Electron Tube Div, Harrison,
N. J., is now marketing two separate
lines of TV picture tubes for black-and-
white sets—the new premium Silver-
ama——and the factory-rebuilt Monogram
line. The most popular 17 inch new
tube has a suggested retail price of
$33.25 while a similar rebuilt tube is
tagged with a suggested list of $23.50

ALY
N

330z Co8rer I ¢ .
& of Mtuza
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CONCERT
MOOEL
Yr TWO FULL SIZE PIPE-ORGAN MANUALS,
122 KEYS

Y OCCUPIES 3'5” x 4'7” FLOOR SPACE

¥ 26 STOPS AND COUPLERS

¥t 32 BASS PEDALS

¥¢r ASSEMBLED CONSOLE

¢ CONFORMS TO AMERICAN GUILD OF
ORGANISTS SPECIFICATIONS FOR PIPE

ORGANS
¢ COMPLETE STEP-BY-STEP INSTRUCTIONS

SCHOBER KITS AlLL OVER THE WORLD

NOW 2 ASSEMBLE-IT-YOURSELF
Sehvoler ELECTRONIC ORGANS

Now you can afford an electronic organ. Whether you choose
the full Concert model or the smaller Consolette, you have an organ
equal to any made by the foremost manufacturers. In addition, you save
over Y4 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

SAVE HALF

NO SPECIAL SKILLS
PAY KIT-BY-KIT

and you enjoy the

CONSOLETTE
MOOEL

¥¢ OCCUPIES ONLY 2’ x 3'2” FLOOR SPACE

¥ TWO FULL SIZE PIPE-ORGAN MANUALS,
122 KEYS

22 STOPS — ABOVE-KEYBOARD TABS

13 HEEL-AND-TOE BASS PEDALS

7 FULL OCTAVES OF TONE (DOWN TO 32

CPS)
BUILT-IN SPEAKERS OPTIONAL

7
W
154
%
¥ ASSEMBLED CONS

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 Corporation o 22458 BROADWAY ¢ NEW YORK 24, N.Y.

v COMPLETE STEP-BY STEP INSTRUCTIONS

¥¢ Designed by Richard H. Dorf,

Bl GET INTO ELECTRONICS
TODAY’S TOP OPPORTUNITY FIELD

LECTRICITY

= ELECTRONICS
TeLEVISION
RADIO =-ELECTRONICS

TRAIN IN THE NEW SHOP-LABS OF

OLDEST, BEST
EQUIPPED SCHOOL
OF ITS KIND IN U.S.

in Chicago—Electronic Center of the World. Pre-
pare for a better job and a successful future in TOP
OPPORTUNITY FIELD. Train on real equipment
—no advanced education or previous experience
needed. Lifetime employment service to graduates.
Finance Plan — enroll now, pay most of tuition
later. Part time employment help to students.
FREE BOOK —Mail Coupon or write to address
below for Big Free Illustrated Book — “Guide to
Careers.” Whether you prefer ELECTRICITY-
ELECTRONICS, TELEVISION-RADIO ELEC-
TRONICS OR COMBINED ELECTRONICS
TRAINING, this book describes all training offered.

Information comes by mail. No obligation
and NO SALESMAN WILL CALL.

B. W. Cooke, Jr., Pres. Founded 1899
COYNE ELECTRICAL SCHOOL

Chartered os an Educational Institution Not for Profit

1501 W. Congress Pkwy., Chicago 7, IIl., Dept.39-5A
Coyne Electrical School —I
New Coyne Building, Dept.39-5A I
1501 W. Congress Pkwy., Chicago 7, III.

Send FREE book “Guide to Careers’ and I

details of all training you offer.

l Name. I

Address
City.
State ———
| (I understand no Salesman will call) I
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HOW & WHY of

HI-Fl & STEREO

| NEWEST AND BEST
HI FI STEREO BOOK

Has all the answers. Ex-
plains how Hi-Fi Stereo
components work. Tells
HOW and WHY to select
amplifiers. preamps, rec-
ord players, tuners, tane
recorders, microphones,
mickups, speakers and
enclosures.

Tells how to read mfr’s
spees of Hi-Fi equipment.
Shows how to adapt mono-
aural systems to stereo. Contains easy way
to use decibels. Also explains distortion and
means of eliminating it. Explains feedback.
Williamson & Itra-Linear circuits, imped-
ance matching, audio power needs, crossover
networks, equalization, volume compression
and expansion, bass and treble boost, pickups
and cartridges, styli and many other subjects.

Includes latest stereo developments in
rvecord players, tuners and tape recorders.

STROBOSCOPE DISC §
in each book!

BIGGEST HI-FI STEREO DOLLARS WORTH

Guaranteed Money Back in 5 Days if not Satisfied

‘ SPECIAL INTRODUCTORY OFFER!

Your choice

Post-
paid

ABSOLUTELY FREE with each order:
0' Cisin's newest bocks: BASIC ELECTRICITY—
Vo or TV & RADIO TUBE SUBSTITUTION
GUIDE These sell for 50¢ ea. ACT NOW-—get 2
books postpaid at cost of only one!

‘ RUSH COUPON NOW!

} N uw Y U IR BN ER W BN WP B Sn S E. 0y
H. G. CISIN Consutting Engineer—Dept. E-51 I
I Amagansett. N.Y.
Inclosed find $1. Rush II-FI & STEREOQ & nel
I book marked above. (I not marked Busic Llee. will
I be sent). I
' 7] Send all 3. Enclosed find $1.50. l
I P ] L P I

' Address.

State.
- Em s == aY
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City...... ... Zone.
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Low-Price
PORTABLE
CARDMATIC

TUBE TESTER

121

Tests any tube in 8 to 12 seconds
+ . . including handling of tube test
data card.

Here is the new, low cost version
of the famous Hickok Cardmatic so
popular with leading lab engineers.
Especially designed for high speed
service work, this new 121 is high
quality in a lightweight portable . . .
and the price is low, too.

The Hickok Cardmatic switch sets
up all tests automatically and elimi-
nates fussing around with adjust-
ments. You can accurately check a
tube for dynamic mutual conductance,
controlled emission, cutoff point
“Knee' point, shorts, leakage, gas
and voltage drop . . . and rectifier
tubes at their rated loads. Any way
you look at it, this new automatic
tube testing machine will'be helpful to
you in your work. It will pay for itself
in a very short time
...and give you many $24950
years of accurate de- NET
pendable service. (includes 300 cards)

Now is the time to...
TRADE UP TO A HICKOK

Ask for a demonstration of the new 121
or write for descriptive literature.

THE HICKOK ELECTRICAL INSTRUMENT Co.

10514 Dupont Ave., Cleveland 8, Ohio
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BUSINESS AND PEOPLE (Continued)

with the customer’s old tube. A kickoff
advertising campaign announcing the
two lines appears in Rapio-ELkc-
TRONICS and other leading trade maga-
zines. The company is following through
with advertisements in consumer pub-
lications in addition to radio and TV

programs.

Electronie Instrument Co., Inc, Long
Island City, N. Y., launched a dealer-
relations program to familiarize dis-
tributors and hi-fi dealers with its facil-
ities for making its EICO line of test
instruments, hi-fi equipment and ham

gear in kit and wired form. Harry R.
Ashley, EICO president, is explaining
the operation of one of the conveyor
lines in the company’s packaging de-
partment to personnel of Grand Central
Radio, a New York distributor handling
FI1CO products.

JFD Electronies Corp., Brooklyn,
N. Y, is introducing distributors to its
exact-replacement portable TV antenna
merchandising kit which contains five
antennas which will cover 85% of the
portable television sets that are now
in use.

American Microphone Manufacturing
Co., Rockford, Ill.,, designed a new
counter display as a point-of-purchase

= 4.
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that's my driver!

country agree . . .
driver or nut driver with the built-in comfort

of the VACO “comfordome” handle. Makes service work
easy! Enjoy the luxury grip of a VACO...the driver that
gives plenty of power, yet is always kind to hands.
Next time choose a VACO and feel the difference!

Manufactured and Unconditionally Guaranteed by

VACO PRODUCTS CO., 317 E. Ontario Street, Chicago 11, lllinois

In Canada: ATLAS RADIO CORP., Toronto 19, Ont.

promotion for its tape recorder micro-
phone.

Pyramid Electric Co., Jobber Div,,
North Bergen, N. J, celebrated the
sale of its 3,500,000th Gold Standard
Mylar capacitor in January. The line

@ =

XK 2
/5 r/;'.ff/&'{/ﬁﬂ/

was introduced in September, 1958.
Pyramid Electric is continuing its Gold
Rush advertising and promotion cam-
paign,

ANNUAL UNIT PRODUCTION
AND SALES

1958 (estim.) 1957
Retail TV Sales...... 5,250,000 6,560,220
Retail Radio
Sales
Factory Phono-
graph Sales ..
TV Set
Production
Radio Set
Production ........13,000,000 15,427,738
Source: EIA president David Hull.

12,700,000 15,217,05¢
3,800,000 4,978,520

,,,,, . 5,300,000 6,399,345

Obituary

Alexander M. MacLennan, recently
retived as assistant vice president, pub-
lic relations, of ITT, died of a heart at-
tack in Delray Beach, Fla., at the age
of 64. He had been active in public re-
lations for over 30 years and was as-
sociated with ITT since 1929. END

Service men all across the
there’s no other screw
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all of these catalogs, bulletins, or
periodicals are available to you on request
direct to the manufacturers, whose addresses are
listed at the end of each item. Use your letter-
head—do not use postcards. To facilitate identi-
fication, mention the issue and page of RADIO-
ELECTRONICS on which the item appears.
UNLESS OTHERWISE STATED, ALL ITEMS ARE
GRATIS. ALL LITERATURE OFFERS ARE VYOID
AFTER SIX MONTHS.

Any or

ELECTRONIC EQUIPMENT Catalog 591
has 180 pages of industrial, amateur,
radio, television and high-fidelity items.
Profusely illustrated.—Burstein-Apple-
bee Co., 1012-14 McGee St., Kansas City
6, Mo.

TELEVISION ANALYZING SIMPLIFIED,
written by Milton S. Kiver, is a 104-
page illustrated text that discusses TV
servicing methods. It illustrates and
explains latest technique of point-to-
point signal injection for rapid trouble-
shooting of monochrome and color tele-
vision receivers.—B & K Mfg. Co., 3726
N. Southport Ave., Chicago 13, I1l. $1.00.

GERMANIUM DIODES, gold-borided
types, are listed in 4-page bulletin 158.
Various operating characteristics are
listed to ease selection of desired units.
—Ohmite Mfg. Co., 3683 Howard St.,
Skokie, 111.

HIGH-FIDELITY COMPONENTS, stereo
and monophonic, are presented in 2-
color 20-page booklet. Amplifiers, pre-
amps, tuners, stereo adapter, turntable,
pickup arm and cartridge are included.
Complete specs for each unit listed.—
H. H. Scott Inc., 111 Powder Mill Rd.,
Maynard, Mass.

STEREO, the mew hi-fi sound, is the
subject of the September—October Issue
of Service News. Text covers what
stereo is, the 45/45 stereo recording sys-
tem, the playback cartridge, the stereo
changer, service and installation, stereo
speaker locations, speaker phasing and
various stereo service hints.—Motorola
Inc., 4545 W. Augusta Blvd.,, Chicago
51, Il.

PULSE TRANSFORMER CATALOG, De-
cember 1958, is a 24-page catalog filled
with tables, charts and schematics to
assist engineers in applying transform-
ers to their needs. Catalog section lists
some of manufacturers’ line of 2,000
standard design transformers.—PCA
Electronics Inc., 16799 Schoenborn St.,
Sepulvelda, Calif.

PRECISION TAPE REEL for instrumen-
tation recording is described in Sound
Tall: Bulletin No. 36. 4 illustrated pages
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AT HEALDS YOU LEARN
BY DOING IN MODERN
ELECTRONICS LABORATORIES

HEALD

Never before in American history has the
need been so great for Trained Engineers
and Technicians. No other type of training
can compare with actual shop practice you
get at Healds under expert

Bachelor of Science Degree, 27 Months
[J Radio-TY Technician including Color TY {12 Months)
[J Electronics Technician (12 Months)
[J Industrial Electronics Technician (12 Months)
[J Electronics Engineering (B.S. Degrze)
[J Electrical Engineering (B.S. Degree)
[J Mechanical Engineering {B.S. Degree)
[J Civil Engineering (B.S. Degree)
[J Architecture (B.S. Degree)
Heald College ranks FIRST West of the
Mississippi in

instructors.

"Who's Who in America"

Approved for Veterans
DAY AND EVENING CLASSES

Write for Catalog and Registration Application.

New Term Starting Scon.

Your Name
ENGINEERING COLLEGE AAress mm ittt et i e
Established 1863 ci
Van Ness at Post, RE [} {7 e ———
San Francisco, Calif. State -

ORDER by MAIL and SAVE!|
TV PICTURE TUBES

10BP4 .. $ 7.95 17BP4 ...$10.95 21AMP4 $19.95
12LP4 . 895 I17CP4 ... 17.00 21ATP4 .. 20.95
t4B/CP4. 995 17GP4 .. 17.60 21AUP4 . 20.95
16DP4 . 1495 [(7HP4 .. 13.60 21EP4 .. 14.95
IGEPS .. 15.30 17LP4 ... 13.60 2IFP3 . 1595
16GP4 .. 1590 17QP4 ... 11.95 21WP4 .. [7.30
16KP3 .. 10.95 17TP4 ... 19.30 21YP4 .. 15.95
I6LP4 .. 10.95 19AP4 .. 19.30 21ZP4 ... 14.95
1I6RP4 ... 10.95 20CP4 .. 13.90 24CP4 .. 23.95
16WP4 ... 15.20 20HP4 . 17.95 24DP4 ... 26.95
16TP4 . 10.95 21APY 2210 27EP4 ... 39.95
[7AVP4 . 15.20 21ALP4 . 2095 27RP4 ... 39.95
27"”—6 month guarantee—all Others 1 year. Alumi-
nized Tubes $5.00 more than above prices. These

prices are determined to Include the return of an
acceptable similar tube under vacuum.

ALL PRICES FOB CHICAGO. ILLINOIS.
posit required, when old tube is not re-
. refundable at time of return. 259
required on COD shipments. Old tubes must
be retuirned prepald. We ship anywhere.

WRITE FOR COMPLETE LIST,

—PICTURE TUBE OUTLET-—

3032 Milwaukee Ave., Chicago 18, lli.
Dickens 2-2048

P MAIL ORDER HI-FI 2

You can now purchase all your HI-FI from one
reliable source and he assured of perfect delivery.
Carston makes delivery from NY stock on most
Hi-Fi, Recorders and tape within 24 hours. SEND
US A LIST OF YOUR HI-FI REQUIREMENTS
FOR OUR WHOLESALE QUOTATION and our
FREE wholesale catalogue.

215-RD E. 88 St.

CARSTON STUDIOS 2580565 %

De-

ENGINEERING
Irepare for un- B s DEGREE AOA.

limited obvortu- IN 27 MONTHS "

nities of the Elec-

tronic Age! Stu-

dents study engineering under accelerated program leading
to I3.S. degree in 27 mo.; or standard 4-vr. program lead-
ing 10 B k. degree in 36 mo. B.S. degree (36 mo.) in
Math., Chem., Physies. Year-round ciasses. Compre-
liensive training in electronics, television, advanced radio

theory and design, math., nuclear physics and elec. eng.
Also prep courses. Low rate. Earn board. G.1. abproved.
Enter March, June. Sept., Dec. Catalog.

INDIANA TECHNICAL COLLEGE

1739 E. Washington Bivd., Fort Wayne 2, Indiana
Please send me free lnlormahon B.S. ENGINEERING
DEGREE IN 27 MONTHS as checked.

O Electronics [ Chemical
O Civil O Mechanical
B.E. DEGREE IN 36 MO. in:

O Aeronautical O Chemical

0 Civil Mechanical
B.S. DEGREE IN 36 MO.

[1 Aeronautical
O Electrical
o Elcctrlcal (Power or
ectronics)
o Mehllurglcal
in: Math. 1 Chem. ] Physics O

Name

Address.

WWW. americanradiohistorv com

’ To help you

MOVE AHEAD
in INDUSTRIAL
ELECTRONICS

\ This Library makes plain methods used

by today’s electronics engineers

[ HERE S a Library to help you prepare for a top job
in the booming industrial-electronics field .. . help
| you save time and work in your present job. Experts
give you basic theory, practices, and methods. They ex-
plain electronic circuits and devices, vacuum tubes, the
analvsis and use of electron-tuhe circuits, and provide a
vast amouni of other daia on electronic equipment!

INDUSTRIAL ELECTRONICS
ENGINEERING LIBRARY

4 volumes, 1998 pages, 1637 charts,
diagrams, and illustrations.
$29.50—payable on
EASY TERMS

In this Library are the sort of prac-
tical facts that cam help vou step
out in front of the “average’ elec-
tronics man—they give the kind of
help that could very well mean a
top-paying job in electronics work.

Ylu get rl)mfncal data  on

electronic_ Instrumentation. a i

wealth of facts on vacuum 4 B'g Yolumes
tubes, useful information on Cage's THEORY AND AP~

electron-tube circul and the

Basic laws of electronie mo. PLICATION OF INDUS-

tion The basic i

here can be applied in radar, TRIAL.ELECTRON -

television. pulse communica Hurman's FUNDANER-

tlon, and a wilde varlety of TALS oF ELECTRONIC

geneva! electronic control. Use Mo

coupon below for free trial— OTION

no obligation. Spangenberg's Vacvum

EASY o 10-DAY , Tuses

TERMS FREE TRIAL Seely’s ELEcTrON-TUBE
Circuirs

|-_Mc.Gruw-Hill Book Co., Dept. RE-3
327 W. 41st St., New York 36, N Y.

Send the Industrial
Library for 10 davs’
In 10 days, [ will send $4.50;
until low price of $29.50 is paid.
will return books postpaid.

|

|
Electronics Engineering I
examination on approval. |
then $5.00 monthly [
If not wanted, 1 '

I

INAINL . « cri sationsis o o s Ppmg e o orwreis os's s b0 0 s S FHlelo FEesioqiase [
AdATESS . wi-isbiedbnts she - 3sHnaseiae il e sy o s |
City cvovvivnnannns ..Zone....State......un.. II
Employed by «vvvveiiiiiiniiiiiiinioitoneaaiines |
For price and terms outside U.S., |
write McGraw-Iill Int’l, N.Y.C. RE-B [
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GIANT NEW 1959 B-A

EA FRE

CAI. G|

BURSTEIN-APPLEBEE CO.. 01114 il .

GUIDE TO éRAND NEW
ITEMS LISTED
HERE FORTHE

VERY FIRST A |

INCLUDES 23 PAGES |

OF AMAZING

BARGAINS, NOT FOUND
IN ANY OTHER CATALOG

I BURSTEIN-APPLEBEE CO. Dept. S, I
1012-14 McGee St., Kansas City 6, Mo.

ID Send Free 1959 B-A Catalog No. 591.

NAME

Prices
for prices on non listed tubes.

deposit on tuhes up to 20 inch sgize.
deposit is $7.50.

where-—Doniestic, Foreign, Export.

TERMS: 25%

DEPT. CG, HALL AVE.,
WALLINGFORD, CONN.

FOR ALUMINIZED TUBES ADD $4.00

are subject to change without notice. Write
\ll prices F.0.B.
Wallingford, Conn. Prices include dud. Send $5.00
For 21 inch
On 24 jnch send $10.00 deposit.
If dud is shipped with order ror new tube no de-

with order—Balance C.0.D.
cash, check or money order with order.

LIBERTY TUBE CO.

COR. CHERRY ST.
COLONY 9-8038

LIBERTY-MAIL ORDER

BRAND
NEW

BRAND
new — IV PICTURE TUBES —
10BP4  § 8.3517GP4_ $18.75(21AU/
12LP4 10.75 I7H/LP4 " 16.00| AVP4
198/CP4  12.25 17GP4 14.00121 AW P4
1| 16aP3 16.45 17TP4 17.25|2
16D P4 12.75 19AP3 18.90| 21 FP4
16GP4 16.5 20CP4 16.25|21 KP4
I6K/LP4  12.25 20HP4 18.25/21M P4
I6R/WP1 1225 20MP4 16.25/21YP4
I6T/ZP4  12.25 21AP4 22.25/2I1WP4
I7AVPY 1600 2IAL/ 21ZP4
178P4 14.00  ATP4  19.00| 24CP4
17CP4 17.25 21AMP4  {7.50! 24DP4

posit required. Deposit refundable upon reqeipt of
dud. Dud must be returned prepaid. We ship any

or

no further . .

. if you're

searching for hi-fi sav-

ings. Write us your re-
(8 quirements now.
\gdl Key Electronics Company
> 120-A Liberty St, N.Y. 6, N.Y.
.r e EV 4- 601

rotating

white TV,
patible color TV.
tached to TV set,

hand.
tion, comblete simplified eonstruction

plans,
filters

parts — coils, delay line,

filters

Up to 16" 17" and
$I 9-95 larger—

‘ sets—

Colordapter, 335 oo s>t

N

Berkeley Hagts.,

CONVERT TO COLOR TV

COLORDAPTOR—A simple 10-tube circuit and
color wheel converts any-size black-and-
direct view or projection, to receive com
RDAPTOR is simply at-

does not affect normal operation
and can be built from parts experimenters have on

Complere specifications including theory of opera-

schematic and sample color $I 95

Essential parts kit containing all special
crystal, color

¥20.95

COLORDAPTOR now COAST-TO - COAST
to serve you better and faster.
Palo Alto. Calif.

N.J.

I - - D

ADDRESS

I ary

STATE

|
|
‘ $8 plus parts costs

| 133 N. Overhill

Television Tuner Service Co.

( We Specialize in REPAIR of
SARKES-TARZIAN TUNERS

All Model Tuners Repaired

Bloomington, Indiana

——————’-———_——_~~-
- - d
d

- S AV E
TINE:
with

Eﬁ

2

NOW —
ck Vibrators

in ANY
Jube Checker

Che

D Y e S e o i s s S e R e et (BB B

'-

-~
Sy
~~-~
-~-

See other SENCORE ads in Ih:s issue.

156

NCORE Checks Both Three and Four Prong Vibrators
® ® Merely plug into any tube checker. Set for 6AX4

{or 65N7) for 6 Volt Vibratars and 12AX4 (or 125N7)
for 12 Volt Vibrators.
of adaptor indicate whether or not Vibrator needs re-
placing. Rugged—Made of steel,
unbreakable %51 indicating Lamps.
with Sencore LC-3 Leakage Lamps. Operates easily with

Sencore LC-3 Leakage Checker. Complete instructions
screened on front,

SERVICE INSTRUMENTS CORPORATION

--————_————————

Adaptors in 1

SENCORE
“VIBRA-DAPTOR”

® Two lamps viewed through top

® Replaceable but
Operates easily

MODEL .VB.2

75

in stock at your local parts distributor.

21 Official Road, Addison, [llinois ——

wWWW americanradiohistorv com

DEALER NET

J
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| LITERATURE (Confinued)

of text point out the need for such a
reel.—Minnesota Mining & Mfg. Co.,
900 Bush St., St. Paul 6, Minn.

SUBMINIATURE SILICON DIODES.
Glass general-purpose types are de-
tailed in Catalog Sheet B 217A-2. 30

| types are listed, along with specifica-
tions and dimensional diagram.—Clevite
Transistor Products, 241 Cresent St.,
Waltham 54, Mass.

DIAL EQUIPMENT for mobile radio
and radio telephone systems is described
in an 8-page illustrated brochure. Simi-
larities and differences between dial
signaling on private mobile radio sys-
tems and radiotelephone systems are
clarified. —Secode Corp., 555 Minnesota
St., San Francisco 7, Calif.

REPLACEMENT GUIDE lists line of
exact replacement controls for auto
radios. Set up alphabetically by auto
manufacturers’ names. Lists original
radio manufacturer, radio model num-
ber and original part number. It also
lists the replacement and gives its price,
—Centralab, Div. of Globe-Union Inc.,
900 E. Keefe Ave., Milwaukee 1, Wis.

ELECTRONICS COURSES. Home-study
texts for radio-electronics or television
are detailed in a 4-page folder. Other
technical publications are also described.
—Supreme Publications, 1769 Balsam
Rd., Highland Park, Il

REPLACEMENT CHART CRC-58 is a
| cross - reference arrangement which
shows proper replacements for phono
cartridges used in many makes of com-
mercial equipment.—Astatic Corp., Con-
neaut, Ohio.

SOLAR-POWERED RADIO described
and illustrated in full-color 4-page
brochure. Complete specs and operating
instructions included.—Hoffman Elee-
tronies Corp., Dept. K, 3761 S. Hill St.,
Los Angeles 7, Calif.

MAGNETIC TAPE APPLICATIONS, a
photo brochure, shows some of the
ways magnetic tape has been used to
solve a myriad of scientific and indus-
trial problems.—Ampex Corp., Instru-

| mentation Div.,, 934 Charter St., Red-
wood City, Calif.
GENERAL CATALOG, No. 33-3. 8

pages of phono cartridges, pickup arms,
phono styli and miecrophones.—Astatic
Corp., Conneaut, Ohio.

BUTTON-CELL BATTERIES, their fea-
| tures, design potentials and specifica-

tions are highlighted in 4-page Bulle-
; tin No. VO-110. These nickel-cadmium
button-cell batteries come in more than
50 sizes and voltages.—Gulton Indus-
tries Inc, Alkaline Battery Div,
Metuchen, N. J.

NYLON SCREWS AND NUTS are pre-
sented in an illustrated 4-page folder.
Designed for electrical installations
where high dielectric strength and re-
sistance to corrosion are important.—
Weckesser Co., 5701 Northwest High-
way, Chicago 30, Ill. END

RADIO-ELECTRONICS
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SERVICING TRANSISTOR RADIOS, by
Leonard D'Airo. Gernsback Library Inc.
{No. 76). 154 W. 14 St., N.Y. 11, N.Y.
5Y2x8Y2 in.,, 224 pp. $2.90.

Transistors have largely supplanted
tubes in radio receivers. If you wish
to know how to repair, adjust and align
the new sets, you will find this book the
quickest and easiest way to learn. This
qualifiel author discusses home and
auto radios, portables, solar-powered
types, converters, preselectors, short-
wave and hi-fi sets. He tells exactly how
to proceed for troubleshooting, testing
and how to use test equipment.

An entire chapter tells about tran-
sistorr testing. An extensive transistor
listing plus a chart of replacement
types will save you lots of time on your
service jobs.——IQ

SERVICING HI-FI. Howard W. Sams, &
Co., Inc., 221 E. 46th St., Indianapolis 5.
Ind. Vols. 1 and 2. 8Y2 x 11. Each volume
$2.95, approximately 150 pages.

Here are two “musts” for service
technicians and for hi-fi listeners who
prefer to repair and adjust their own.
Each volume describes approximately

Al
SERvICE DEI:.LERS

l@GK

Restores Em All

SERIES ® PARALLEL

CRT BRIGHTENER

One Model for All!
52° $0° 70° 90° and 110°

Serviceman’s
To The
Multiple Booster
*‘Stock'’ Problem

The Complete Boost-
er “'Kit'' In One
Compact Unit

e Iteplaces most
tvpes now in use

e Compact
e Guaranteed
e Easily installed

THIS DeRO
DISPLAY

. .a colorful,
small _Space coun-

The
Answer

e

WIRES =
ano ot

guality and
engineering—
guaranteed
satisfaction.

’\\ Model RPS—ALL®
B e 1Y

The Man
‘:‘:ho 1 AT ALL LEADING ,
Logirs DISTRIBUTORS
looks for
this!
Write for it !
LATEST CATALOG £

MARCH,

1959

25 preamps, amplifiers and FM tuners.
For each model there are clear photos
with code numbers identifying the com-
ponents. In addition, there is a large
and clear schematic, alignment data,
dial drive drawing, replacement parts
list plus resistance and voltage read-
ings. In short, you will find here any-
thing that can help adjustment, repair
or replacement in the shortest time.
An introduction to Vol. 1 describes
typical hi-fi installations and gives gen-
eral service information. The introduc-
tion to Vol. 2 covers stereo home sys-
tems, speaker placement, etc.—/Q

ENGLISH-RUSSIAN RUSSIAN-ENGLISH
ELECTRONICS DICTIONARY. McGraw-
Hill Book Co., Inc., 330 W. 42 St., New
York 36, N.Y. 6 x 9 in., 943 pp. $8.

Prepared for US Army, this pioneer
work translates about 22,000 Russian
terms and abbreviations into English
and 25,000 terms from English into
Russian, based on up-to-date sources in
both the US and USSR. With the in-
creasing availability of Russian tech-
nical publications and works in this
country, the value of this book to the
serious engineer or researcher is ob-
vious.—DL

FEEDBACK THEORY AND ITS APPLICA-
TIONS, by P. H. Hammond. MacMillan
Co., 60 Fifth Ave., N.Y. 11, N.Y. 52 x 82
in., 348 pp. $7.

This book is written for the post-
graduate student who wants to learn

~ GET MORE WORK
~ OUT OF YOUR
- 0SCILLOSCOPE!

Learn to service

ANY radio or TV

easier and
faster!

Here, in an en-
larged 2nd edition, is
THE book that really
shows you how to use oscilloscopes
on every job! Clearly as A-B-C.

MODERN OSCILLOSCOPES AND
THEIR USES tells you exactly when, where and
how. You learn to locate either AM or FM radio
or television troubles in a jilfy. Even tough re-
alignment jobs are made easy. No involved
mathematics! Every detail is clearly explained—
from making connections (o adjusting circuit
components and setting the oscilloscope controls.
And you learn to analyze patterns fast and
RIGHT!

'SCOPES IN COLOR TV!

Inctudes up-to-the-minute data on quantitative meas-
urements—the slickest method of diagnosing many celor
TV troubles and aligning sets properly. Also covers
'seopes in industrial electronies. teaching . . . and even
in atomic energy work. Over 400 pages and more than
400 clear pictures. Dozens of pattern photos make things
doubly clear.

PRACTICE 10 DAYS FREE!

Dcpt. RE-39, RINEHART & CO.. Inc.

232 Madison Ave., New York 16, N.Y. |
| Send new, 2nd edition of MODERN OSCILLO- '
SCOPES AND TIEIR USES for 10-day exantination.
If 1 like ook, T will then send $6.50 (plus postage) |
in full payment, or return hook postpaid and owe vou
nothing. (SAVE! Send $6.50 with order and we pay l
postage. Same return privilecge with money refunded.) I

Name

— g —— o a— — o —
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HONE DOI-LARbuys

As much as $15 worth — Everything Brand New
and sold to you with a money back guarantee.

DEDUCT 10% ON ANY ORDER

OF $10 OR OVER
Plus a FREE SURPRISE PACKAGE

[11-RCA 70° FLYBACK TRANS. #75240. ..81
[J1-511 TODD 60° DEFLECTION YOKE.....S1
.': 6 - DEFLECTION YOKE MOUNTING HOODS.S1
[]15 — ASST. ROTARY SWITCHES 815 worth ., . $1
[J515~"JACKPOT' TELEVISION PARTS. 83
J 4 ~RCA #1U4 TUBES also serves as a 1T4 . ...S'l

] 40 ~ ASST. PRECISION RESISTORS vest sizes $1

D 1~ 5" PM SPEAKER alnico #5 magnet. .......$1
20 ~ TUBULAR CONDENSERS .05-800v ...... S
20 — TUBULAR CONDENSERS .001-1000v | .81

J 100 — ASSORTED FUSES popular sizes . .. .81
[J 100 ~ ASST. V2 WATT RESISTORS some 5 $1

[) 70 - ASSORTED 1 WATT RESISTORS some a;v S
35 — ASSORTED 2 WATT RESISTORSsome 57 S1

150~ ASST. TUBULAR CONDENSERS........ $1
[J 10 - 6" ELECTRIC LINE CORDS with plugs ...S1
[15~TV CHEATER CORDS with both plugs .....$]

] 4~50" SPOOLS HOQK-UP WIRE 4 colors . ...S]
150 — STRIPS ASST. SPAGHETTI best sizes . ..

.81
100 — ASST. RUBBER GROMMETS best sizes . .S1
[7100° = TWIN LEAD-IN WIRE 3009 heavy duty .S$1

1 50° = FLAT 4-CONDUCT. WIRE many purposes .$1
] 25' = INSULATED SHIELDED WIRE.........
[] 32’ - TEST PROD WIRE deluxe (red or black) Bols

] 1-%7 INDOOR TV ANTENNA hi-gain 3 section .81
[]20 - ASST. TV KNOBS, ESCUTCHEONS, Etc.$1
[J 3~ ASST. TOGGLE SWITCHES sost. apdt. etc. S1
[] 6~ ASST. SLIDE SWITCHES =pst, dpdt, etc....S]
[] 160" -~ FINEST NYLON DIAL CORD best size.. .$]
(] 200 - SELF TAPPING SCREWS #8 x 127 .....3]
[ 35 - ASST. RADIO KNOBS screw and push-on...$1
[] 100 — KNOB SPRINGS standara size 95”7 x 12", ., $1
[J 100 - ASSORTED KNOB SET-SCREWS....... $1
[]25 - ASSORTED CLOCK RADIO KNOBS..... Sl
[] 600 — ASST. H'DWARE screws, nuts, rivets, etc .8
[] 50 — ASST. SOCKETS octal. noval and miniature .31
[]20 - ASSORTED TUBE SHIELDS best sizes. S1
[ 50 - ASST. MICA CONDENSERS some in 505, .51
] 50 -~ ASST, CERAMIC CONDENSERS ' ....S1
[]10 - ASST. VOLUME CONTROLS tess switeh. . .81
[]5— ASST. VOLUME CONTROLS with switeni .. .51
(1100 ~ VOLUME CONTROL HEX NUTS. S1
120 - ASST. PILOT LIGHTS povular tyvpes.o et %1
(710 ~ PILOT LIGHT SKTS, bavonet type, wired. . .81
[]50 —~ ASST. TERMINAL STRIPS 1. 2. 3, 4 lug .. .S]
7110 - ASST. RADIO ELECTRO. CONDENSERS. $1
[J5-ASST. TV ELECTROLYTIC CONDENSERS.S1
[] 25 - ASST. MICA TRIMMER CONDENSERS. .S1
] 2—-ELECTROLYTIC COND. 10/40 — as0v, .. .S1
[] 30 - FP CONDENSER MOUNTING WAFERS. .$1

3 — ELECTROLYTIC CONDENSERS 80-150v ., .S1
] 3 - ELECTROLYTIC COND.50/30-150v. ..... S
[J 10 ~ HVY TUBULAR CONDENSERS .006-1600v ,$1
110 - HY TUBULAR CONDENSERS -001-6000v, ,$1
[J10 — HV TUBULAR CONDENSERS .005-6000V. ,$1
135~ MICA COND. 20-100 mmf & 15-270 mmi . ... . S1

[ 35 - MICA COND. 20 -470 mmf & 15680 mmf. ..., $1

[135— MICA COND, 20-820 mmf & 15-1000 mmf ... $1
] 35 ~ CERAMIC COND. 20-5 mmf& 15-10 mmf. .. .S1
[J 35 -~ CERAMIC COND. 20-75 mmf& 1547 mmf. .. $1
[J 35 - CERAMIC COND. 20~ 56 mmf & 15-82 mmf , . .$1
135~ CERAMIC COND. 20- 100 mmf&I5-150 mmf . .1
135 — CERAMIC COND. 20=270 mmf & 15-470 mmf . .$1
] 35 = CERAMIC COND, 20-1000 mmf & 15-1500 mm{ .$1
] 35 — CERAMIC COND. 20-2000 mmf & 15~5000 mmf .$1
[]50 — 1000 V2 WATT RESISTORS 5%. .$

)75 — 470K2 V> WATT RESISTORS 10%. .. ..
10. 20 watt , .,

[J 10 — ASST. WIREW'ND RES. 5. $1
[]3~AUDIO OUTPUT TRANS. 50L6 type . ..... S1
3 - AUDIO OUTPUT TRANS. 6k6 or 6V6 type. .S1

— I.F, COIL TRANSFORMERS 456 ke.......

3
3 - ILF. COIL TRANSFORMERS 10.7 mc Fm _ $]
4 — OVAL LOOP ANTENNAS ass't hi-gain types .S
3 - LOOPSTICK ANT. new ferrite adjustabte ,,, . $1
12 — RADIO. OSCILLATOR COILS 456 ke ....$1
3 - Y2 MEG VOLUME CONTROLS with switeh ,S1
5 - 50K VOLUME CONTROLS 1ess switch .. ... s
10 — SURE GRIP ALLIGATOR CLIPS........ $1
1 - GOLD GRILLE CLOTH 11”x14” or 12”x18” ,S1
5 - SETS SPEAKER PLUGS wired ........... $1
10 — SETS PHONO PLUGS and PIN JACKS. .S1
2 - $2.50 SAPPHIRE NEEDLES 4000 viayings . .S1
5 - DIODE CRYSTALS 2—in21 2—IN22 1—1N6+ S1
3 - DIODE CRYSTALS 1-IN60, 1—IN64. 1—tN60 $1
2 - SELENIUM RECTIFIERS 1—65ma& 1—150ma 3]
15 — ASST. TV COILS sync. peaking, width, etc. +S1
5§ _ TV CRT. SOCKETS with 187 leads ........ S
5 — HI-VOLT. ANODE LEADS with 18” leads ..,S$]
1 —TV RATIO DETECTOR TRANS. s 5 me....S]
6~ SPIN TIGHT SOCKET SET3/16” to 7/16” ..,S1
1 - LB. SPOOL ROSIN CORE SOLDER......51
3 — TV ALIGNMENT TOOLS assortment =1 . ...$1
3 - TV ALIGNMENT TOOLS assortment #2 ....S]1
[] 3~TV ALIGNMENT TOOLS assortment £3. .. .8
[] 3-TV ALIGNMENT TOOLS ussortment #4 . .. .91
[J 3-TV ALIGNMENT TOOLS assortment #5 . . ..S1

EACH ALIGNMENT TOOL is different and valued at over

$1 each.

HANDY WAY TO ORDER—Simply tear out advertisement

and pencil mark items wanted (X in square is sufficient);

enclose with money order or check. You will receive a

new copy of this ad for re-orders.

ON sSMaLb ORDERS-—Include stamps for postage, excess
will be refunded, Larger orders shipped express collect.

BROOKS RADIO:TV CORP.

84 Vesey St. Dept. A, New York T N.Y.
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—*“TAB” Tubes Tested, Inspected, Boxed—

Six Months Guarantee!! No Rejects!

NEW & Used Gov't & Mfgrs. Surplus!

Orders 810 or more, Receiving types only ppd. 48 states

oaz2 .80|6BJ6 .72|12AT6  .50/11723 .69
0B2 [72/6BK7 l90/12AT7 18911726 1.10
oc3 [81|6BL7  1.93/12AU6 .63/4-65A 16.00
oD3 '80[6BN6 1.08/12AU7 .69 2D21 8
0za .50/6BQ 1.19/12AX7 .79(3D23 5.00
1A7 1.00{6BZ7 1.25(12BA6 .G5/717A 5/%1
183 l18|ec 49(12BA7  [99/4-125 20.00
1RS 178|6C5 69(12BD6  .59'4-250 135.00
154 78/6€B6 80(12BE6 .59 4E27 0
1iTa 78/6€D6  1.49/12BF6 .3D/4PR60 29.50
Send g5¢ for Catalog!
1U4  4/S1[6HE 59|12BM7 .99 4X150 7.50
1us .80 (65 .59/128Y7 1.00 4X250 35.00
1X2A .88 6J6 9/12827 .99 '4X500 38.00
3Q4 .88 6K6 ©/12€U6 1.45 SBPE  1.98
3as5 186 6KT |12SA7 120 ,5BPa  4.98
384 6 o1 4.00
3va 7.00
5R4 1 0.00
5u4 1.00
s5va 4.00
5v3 .59 3.00
6AB3 . 1.29
6ACT p 1.00
6AG7 . 3.00
6AHG o 2.00
6AKS .69 3.00
6ALS -5 3700
6AQ5 e 9.00
6AS7  3.00 6SR7 79/EL37  2.40 814 2.45
6AT6 .10 6T8 ‘o8l3sLe 56815 3.95
Wanted 804 tl tubeat Top $ 8 & Faid
6AU4  1.29 6U8 8 3swa .52 8298 8.00
6AUS  1.10 6V6 1.39/35v4 (698324 7.00
6AUS 60|6wa 793525 (89/866A 1.75
6AXd T9|6W6 89 S50AS .69(6146  4.00
6BA6 50|6X4 39 SOBS 60(5879  1.20
6BAT  1.00|6XS 19/50CS 69|5881 2.70
6BD6 60(6Y6 89 5016 69(6550 3.00
6BES 7N (80[5BP1  5.00/5842 11.00
6BG6 1.50{12ALS .5b|5BP4  4.00'5653 1.00
6BHE .79{12aQ5 .75|5CP1  3.95!58984 12.00

TUBES WANTED! WE BUY! SELL & TRADE!
“'ERIN'" FINEST HJ-FI RECORDING TAPE

So flood!  We Cannot Use $he Manufacturer’s True Name!
s
1200 Ft.—7" Reel $ 1 Lots
Money Back Gtd. of 3
Singly $1.59. Add 15c each Poatpaid 4B States.
New 1st Quality ‘*Mylar’’ 2400 Ft.—7” Reel Ferro
Erln Sheen Process Recording tape 54.49. 3 for $12

KITS! ""TAB'* THE BEST KITS!

All Kits Contgin Most Popular Valuen & Sizes

Kit 35 Precusnon Resistors | Kit S Sub-Min Tubes

Kit 10 Switche: Kit 40 Stando#f Insulators

Kit 75 Resnstors 12/1/2W | Kit 35 Power Resistors

Kit 150 Carbon Resistors -Kit 7S Mica Condensers

Kit 25 Panel Lamp: Kit S Crystal Diodes

Kit 12 Electrolyhc Cond's | Kit 100 Fuses, Assorted

Kit 15 Yolume Controls Kit 100 Ceram-c Condsr,

Kit 56 Tube Sockets Kit 50 Coit Fo

Kit 85 Tubular Condensers | Kit 5 FT243 xta| Holders

Kit 500 Lugs & Eyelets “Kit 85 Inductors & Coils

Kit 10 Bathtub Oil Cond’s | Kit S Microswitches

Kit S Ibs. Surprise Pchg. | Kit 10 Wheat Lamps

Kit 10 XMTTR Mica Cond. | Kit 3 Transistor Xfmrs

Kit Glyptal & Cement Kit B8 Xta) Osc-Blanks

Kit 3 Phone/Patch Xfmrs Kit 4 Asstd Rectifiers

Kit 4 AN/Reflector Lites Kit 5-UG/Connectors

Kit 8 Insitd Tuning Tools Kit 100 Self/Tap Screws

Kit 6 AN plugs & cnnctrs Kit 8x25 Ft Hookup Wire

Kit 3 Searchlights Kit 2 Veeder Counters

Kit c-rcu!ar Slide Rule Kit 2—Computer Torolds
Kit 12 Algtr Clip Asst'd. | Kit 8 Pc. Nut Driver Set

Kit 2 Bkite Pnls 6x127 Kit High Gain XTAL Mike

Kit S Pcs, Wrench Set Kit 5 Jeweler Screwdr'v’s

Kit 3 Variable Condsrs Kit 8 ea. Phono Pigs, Jaks

BUY 10 KITS—GET ONE FREE! EACH KIT 99¢
NEW "'TEKSEL'' SELENIUM RECTIFIERS

FULL WAVE BRIDGE RECTIFIERS., ONE YUAR GTD!
AMP. 18VAC 36VAC T7T2VAC 144V
CONT. 14VDC_28vDC 56vDC 118vVDC
1AMP | S 1.30‘ $ 2 00 $ 4 90 $ 9.45
2AMP 2.1 3. 12.30
3AMP 2.90 6.00 8 SO 16.75
SAMP 4.13 8.00 18.75 36.15
10AMP 6.10 12.158 26.30 48.90
15AMP 9.90 19.00 40.00 66.60
24AMP 15.00 29.45 57.50/ 108.45

Sealed. $1.50
10

$7.00.

SELENIUM RADIO &TY RECTIFIERS' GTD.
65Ma 45¢, @, S for $2; 100Ma 59¢ @, 10/85,
190/545; 250Ma 79¢ @, 10/$7, 100/560; 300Ma

@, 10/$8. 500 Ma, 10/$11, 100/590.
Orders o/ $10 or More. Postpaid 48 states!

3” USN-MUMETAL SCOPE SHIELD.. ..%4. 00
AN ARR’ RCVR AS IS/GOOD FOR PAR - -$1
RI‘L USN RCVR 200 to 400Mc’s LFSS TUBFS 539
RAN/MPN RCVR COVERS 4 BAND;

8Mc's, 8 TUBES HAS BPO SUI’];KH 4
““TAR’’ b:rgains' That's a buy!!! l’ho\o tlash “capacl-
tors 525MF {50WVDC) 50Wscds  fresh
mfgrd Gtd! Ileg‘u!ar $13.23 Special $6 @ 2 for $10.

NEW DC POWER for TRANSISTORS!!

New low-cost 25 volt oné amp fil-
tered 1¢% Ripple Power Supply.
specified in Transistor
Manuals G.E., RCA, CBS. Iiieal for
powering transistor eircults, rugged
& small in_size! Preassembled kit
U-build B25VIACK $10, or assem-
bled B25V1ACB $S12.

Transistors! Power Supply
2 AMPS filtered lees than 0.
t A SK2

Kit Delivers 12 \DC at
28VDe Kit -

({ ripple or
a $18;
assembled & whed $2

TPS2W
115VAC Inpt 'l‘mnsfmmer &
Bridge Rectifier for 12\'DC @
RECTRAN KIT RTI1K.....
RTIW Assembled & \Vlre(l

Full Wave
2AMPS. or
$4.50

\
l BATTERY CHARGER KIT 2 to 4 Amps. Charges

2-4.6 & 12 Volt Batteries. Kit BCK-1 $11, Buill
$12.75.

TRANSISTORIZED “TABSTAT”
DCto DC"XMTTR & RECVR” SUPPLY
New transistorized ‘‘TABSTAT'’® kit
or bnllt hi-efficiency DC To DC 12VDC
To OVDC econtinuous  duty p()\\el

! Quiput 450&TAP 250-
150MA/Up To “qu-
Watts 8«»%, efficiency; Rlpple 0.267:
Low le  current silicon
recnuexs oil cund(n%exs toroid
transf. fused & short circult proof.
uegulatlon 507 at QOQO'IO()D/g lo\:’;’i' i

all

in size! Quiet! Li gt!
TR1245CB built

.%7.50

$3s,

Lo Pruccd GTD ‘' 'TABSTAT”

Pre-Assembled U-Build kit TR1245CK ONLY
TERMS: Mon Back Guarantee!
“ Our ldth ye $2 min order
Y.C, Add lhpg charges
or 'or c 0.D. 250, Dep. Prices

shown subkect to change

111-GC LIBERTY ST Y. &, Y.
Sendicse HONE: RECTOR 2-8248

for Cataloog,

|

i

BOOKS (Continued)

about feedback, linear and nonlinear.
The first chapter reviews Laplace
transformers and the Heaviside unit
function, which are used extensively
thereafter.

The first part studies electronic cir-

cuits and the criteria for stability. The I ‘

second part analyzes servo-mechanisms
and other control systeins. One chapter
concerns the design of electronic sim-
ulators.—IQ

BASICS OF DIGITAL COMPUTERS, Vols.
1, 2 and 3, by John S. Murphy. John F.
Rider Publisher, 116 W. 14 St., New York
11, N.Y. 6 x 9 in. Vol. 1, 116 pp.: Vol. 2,
133 pp.: Vol. 3, 136 pp. $2.50 each. $6.95 I
set.

A picture-book course on how and
why digital computers work. While
only, as its title implys, an introduc-
tion to computer operation, it is filled ‘
with important facts.

Vol. 1 contains a rundown on com-
puter development starting with beads |
and the abacus. It continues with a
description of counting systems, com-
puter language, and a description of
how computers follow orders.

The second volume has chapters on
flip-flops, clamping and damping cir-
cuits, decoders and encoders, and com-
puter arithmetic units. l

In the last volume, subjects such as |
core memory, reading, control, com- |
puter time and data processing are
detailed.—LS
CLOSED CIRCUIT TV SYSTEMS. RCA
Service Co., Camden 8, N.J. 872 x 11 in,,
333 pp. $4.50

Closed-circuit TV has become an
essential factor in education, business, |
industry and national defense. Among
its applications are traffic control, fire I
wateh, hazardous monitoring, TV mi-
croscopy and surveillance. This book |
will help engineers, management and
planners to determine the proper equip-
ment and the best system arrangement
for any given requirements.

Part 1 deals with monochrome and
occupies about two-thirds of the book.
Part 2 discusses color without repeat-
ing previous material. Part 3 illustrates
specific applications.

The text is nontechnical and diagrams |
are in block form since the book does
not attempt to teach cirecuit theory. It
does explain basic TV techniques, optics
and illumination, and shows how to
lay out typical studios and monitoring
positions.—IQ END |

1

“Pop, did you see my electronic switch
any place?”

wWWW americanradiohistorv com

Electronic Books

Gernshack Library, Inc. Dept. 39
154 West 14th Street, New York 11, N. Y,

These Gernsback Library books were
written just to help you get more fun
out of electronics as a hobby. Yet they
teach you more in their way than many
text books. Brief, accurate, easy-to-
read — and surprisingly low priced!
Many call them “the best books on the
market!”

Electronic Puzzles and Games —

By Matthew Mandi. Twenty puzzles and
games even a youngster can make.
A great start for the beginner—lots
of fun for the expert. No.70 — $1.95

Electronic Hobbyists' Handbook —

By Rufus P. Turner. Over 100 circuits for
building your own amplifiers, oscil-
lators, intercoms, and other elec-
tronic gadgets. No. 69 — $2.50

Transistor Circuits —
By Rufus P. Turner. A storehouse full of
debugged transistor circuits for am-
plifiers, oscillators, power supplies,
and what have you. No limit to the
fun you can have with this one.

No. 63 — $2.75
TV ~It's A Cinch —
By E. Aisberg. Here's proof even learn-
ing theory can be fun. Unusual
dialog style and amusing drawings
teach you more about TV funda-
mentals from studio to picture tube
than any standard text.

No. 62 ~ $2.90
Radio-Control Handbook —
By Howard G. McEntee. A practical hand-
book for building radio control sys-
tems for model trains, planes, and
boats. A how-to book by a pioneer
radio man and model! expert.

No. 53 — $2.28
Radio & TV Test Instruments —
How to build your own servicing
instruments. No. 49 — $1.50
High-Fidelity — Design, Construction,
Measurements —
Three-way approach to better hi-fi
performance, Complete section on
building amplifiers. Hi-fi hints from
top experts like Crowhurst, Cooper,
Marshail and others. No. 48 — $1.50
Radio & TV Hints —
Over 300 hints, kinks and short cuts
for the experimenter. No.47 — $t
Basic Radio Course —
8y John T. Frye. A complete book on
theory that reads like a novel. Hard
cover edition. No. 44 —$2.25

Paper-bound editions
anless otherwise noted

See your distributor or use this coupon

Please send me the books checked postpaid.

My remittance of $............. is enclosed.

0 70 O 69 0O 63 0 62

Ds3 (14 [O48 [J47 [0 4
name.

streel.

please print

City.

zone. state.

RADIO-ELECTRONICS
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SCHOOL
DIRECTORY

ELECTRONICS O

rrepare  ENGINEERING DEGREE .OA.
it IN 27 MONTHS (LY

electronics!
B8.5. Engineering degree (27 mo.):
ul Engmul!ng TV, advanced Radio Theory and Design.
(3 o,): Aeronautical, C!um|cal Clvll Electrical,
Vlechmu-al Metallurgical Eng B.S ( o.)- Math.,
Chem. thsxcs Also. mep11110rv courses Earn board.
G.1. appluVLd 20 bidgs.; dorms, gym. Enter March,
June, Sept., Dec. C:nmlug. Kcepmg pace with progress.

INDIANA TECHNICAL COLLEGE

Electronics Engineering
Degree in 27 Months

Realize your dream. Become a graduate engineer.
Share rewards awaiting college men . . . higher

Mathematics, Electric:

income, rapid advancement. Important firms
regularly visit Tri-State College to interview
seniors. Approved for veterans.

Electronics or Power Major
Dachelor of Science Deyree in 27 Months in
Electrical, Mechanical, Civil, Chemical, Aero-
nautical Engincering. In 86 Months a B.S. in

Business Administration (General Business, Ae-
counting, Motor Transport Management majors).
For earnest,
roliment limited.
Mature
costs.

capable students. Small classes. En-
More professional class hours.
students. Well-equipped labs. Modest
Beautiful campus. Year-round operation.
Iinter June, Sept., Jan., Mar. Write .J.
G. MeCarthy, Director Admissions, for
Cataloy and “Your Career” Book.

ENGINEERING DEGREES

E.E.
Option Electronics
or Power
Earned through

HOME STUDY

Resident Classes Also
Available if Desired

PACIFIC INTERNATIONAL
COLLEGE OF ARTS 1
& SCIENCES
Primarily a Correspondence
School
5719-M, Santa Monica Blvd.,
Hollywood 38, Calif.

PACIFIC
INTERNATIONAL

c As

‘GET INTO |
ELECTRONICS

T.I. training leads to success as
lechnlclans field engineers, special-
ists in communicatlons. guided mis-
siles, computers. radar and automation.
Basic and advanced courses in theory
and laboralory. Assoc. degree in elee-
tronics in 28 mos.
engineering  obtain: hie.
credited. G.I. approved. Gruumm o
all branches of electronies with mum
companies. Start September, February.
Dormns, campus. High School graduate
or equivalent. Catalog

VALPARAISO TECHNICAL
INSTITUTE

Valparaiso,

n electronlc

Dept. C tadiana

MATHEMATICS

Home study courses. E]omentarv high school,
and  university levels. Very reasonable fees.
Consult gur eatalog in your public library or
write us directly.

UNIVERSAL CORRESPONDENCE
SCHOOL OF MATHEMATICS, P.0.B. 5225
Oak Lane Station, Philadelphia 26, Pa.

«>SENDING

7 R ) i
’,,fatczwmo

Be a ‘‘key’’ man.

Learn how to send
and recelve messages in International
Morse code, ommunicate with opera-
tors around the giobe. Learn at home
quickly through famous Candler System.
Used by best operators, Qualify for
Amateur or Commerclal License. erte
for FR E OK.

LER SYSTEM

Dpt. 3 CBU\Q.ZQG Denver20, Colo UsA

PREPARE FOR A GOOD JOB!
BROADCAST ENGINEER

RADIO SERVICING

AUTOMATION

BLACK & WHITE—COLOR

TELEVISION SERVICING

APPROVED FOR VETERANS AND SURVIVORS

OF VETERANS

BUILDING AIR CONDITIONED
SEND FOR FREE LITERATURE

BALTIMORE TECHNICAL INSTITUTE
1425 EUTAW PLACE, BALTIMORE 17, MD.

= ENGINEERING

Home Study Courses

COURSES written by world authorities
in all branches of engineering. Step-

by-step

instructions using methods

proved successful by thousands of our
graduates. One hour each day in your
spare time will start you off to higher
pay, security, prestige. Check the course
you are interested in and we will send
you a complete outline of the course
with a booklet describing the Institute
and our advanced methods of teaching.

Send to:

Canadian Institute of Science

and Technology Ltd., 721 Century Bldg.,
412, 5th St. N\W., Wash,, D.C.

Civil Eng. Electrical Eng.
Surveying Radio
Architecture Electronics
ml;‘els;;y Television
Structhral Aeronautical Eng.

Mechanical Eng.

Aircraft Engineer

N . Navigation
'"f};';,',,“;‘,‘,'( ERo<jé, Man General Education
Refrigeration Chemical
Heating Mathematics
Drafting Journalism
Plastics Accounting

NAME. ...
ADDRESS.
(o1 ] b SOV S —— STATE. ..o

Course Interested In

Canadians:

Send to Canadian Institute of

Science & Technology Limited, 721 Garden
Bldg., 263 Adelaide St. West, Toronto, Ont.

prepare for your career in

ELECTRONICS
RADIO-TV
COMPUTERS

and other fields of
. ELECTRICAL ENGINEERING

At MSOE, you can equip
vourself for a career in
many exciting, growing
fields: MISSILES ® RADAR
AUTOMATION * RESEARCH
DEVELOPMENT ¢ ELECTRI-
CAL POWER ¢ AVIONICS
ROCKETRY

When you graduate from
the Milwaukee School
of Engineering, you are
prepared for a dynamic
career as an Electrical
Engineer or Engineering
Technician. Under a fac-
ulty of specialists, you
gain a sound technicai
education in modern,
completely equipped
laboratories and class-
rooms. As a result,
MSOE graduates are in
great demand and high-
ly accepted by industries
nationally.

} At MSOE you will
meet men from all walks
of life and all parts of
the country—some fresh

out of high school or prep school.
othiers in their twenties — veterans
and gon-veterans.

You can start school in any one
of four quarters and begin specializ-
ing immediately. Engineering tech-
mclgns graduate in 2 years with an
Assétiate in Applied Science degree.
For a Bachelor of Science degree in
Engineering, vou attend 4 years. A
3-month preparatory course also is
available.

| FREE CAREER BOOKLET!

If you're interesied in any

. phase of electronics, radio or

e television, be sure to look

into the programs of study

offered by the Milwaukee

School of Engineering. Just
mail the coupon.

#S-114

MILWAUKEE“ SCHOOL
OF ENGINEERING

Dept. RE 359, 1025 N. Milwaukee St.
Milwaukee, Wisconsin

Please send FREE Career Booklel. I'm in-
terested in [J Electronics [J Elecirical Power
[J Television [3 Mechanical Engineering
[1 Radio 3 Electrical Engineering
3 Computers O Industrial Electronics

Name. Age.
PLEASE PRINT
Address...........
City.. ..
O Pm eligible for veterans education beneﬁts

LSy S,

MARCH, 1959

WWW americanradiohistorv com
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( I
FEB. SALE! BEST BUYS!
ALL NEW!

STEPPER-RELAY MFD. BY PRICE ELECTRIC
CORP. TYPE #8507-1. 7Y, Ohms coil resist-
ance. 3 Decks. I5 contacts (on last deck).
Can be used for many stepper applications.
Werth $6.50 surplus. Our price only $3.50.
Unused in original manufacturer's cartons.

WESTERN ELECTRIC MERCURY RELAY.
WEZzDI71584. SPDT. Mercury-pressure sealed.
4500 Ohm coil. Standard octal base. Best re-
lay available for use in electronic keys,
SPECIAL $4.95.

etc.

® RUSSELL ELECTRIC 3/16 H.P. MOTOR.
3450 RPM—I.8 Amps continuous duty. Oper-
ates on |15 VYolts D.C. (Also will operate on
115 A.C.). Weighs 20/, Ibs. NEW, in original
cartons. Very low price $5.95 ea. In lots of 10
ONLY $4.95 each.

® G.E. STEP-DOWN TRANSFORMER, Pri: 110
or 220 at 50/60 CPS. Sec: 20!/, Volts Tapped

f down at 19Y, and 182 Volts. Will handie 1.52
Amps conservatively, Weight: S {bs. Ca?alog
#‘COG 301114, Size: 32" H x 34" W x 3, D.

e SIMPSON 0 TO 50 DC MICROAMMETER—
23" high x 3" wide mounted in deluxe 6" x
3" x 24" bakelite instrument case with 12
position rotary switch. Stock #HTM-30-1—
Special $4.95.

® WESTINGHOUSE CHOKE. 10 Hy at 200 Ma.
77 Ohms DC resistance. 5" H x 5" W x 314" D
Stock No. L-423117 @ $1.90.

® FTR MINIATURE CHOKE. Brand new! Her-
metically Sealed. 2 Hys. at 130 Ma. 23" H x
12" W x 1” D, Stock No. 3C315-127. Price 40¢.

® FILAMENT TRANSFORMERS. Dual Primary
Type: Pri: 115 or 230 V. Sec: 5 Volts at 10
Amps. Hi-Yolt ins. Ideal for 872A's, etc., $3.75.
Single Primary Type: Pri: |15 VAC Tapped.
Sec: 5 Volts at 10 A.—Hi-Yolt Ins. 6300 Work-
;r;gOOVoIfs. Ideal for 872A's, etc. Cat. FF90132.

® CARTER DUO-VOLT DYNAMOTOR. Oper-
ates from & or 12 Volts DC input. Medium size
units puts out 400 Volits DC at 375 Ma. $15.95.
Large size units puts out 620 Volts DC at 280
Ma. $19.95. All units are brand new genuine
Carter Dynamotors.

® GENERAL RADIO VARIAC. Type 200-CUH—
2 Amperes—I15 or 230 YAC 50 to 60 Cycles.
Brand new in original sealed G.R. cartons.
(Less knob and dial)—S$I1.95.

® NATIONAL NC-40 RECEIVER—Brand New—
Sealed factory carton. $59.95.

® 12 VDC DYNAMOTORS. Made for R.C.A. by
the Hoover Mfg. Co. Input: 12 VDC at Il
Amps. Output: 420 YDC at 250 Ma. intermit-
tent duty (160 Ma. continuous duty). Also
operates from 24 VDC at 5i, Amps. input:
Measures 77 x 31,” Dia. BRAND NEW in orig-
inal factory sealed cartons. SPECIAL CLOSE
OUT PRICE $7.95.

® CHOKE. Approx. 6 HY at 500 Ma. (26 ohms
DC Resistance). Stock No. 6-500 EL. $3.95
each (2 for $6.00).

TUBES:
6C21—$10.00 — 4XIS0A—$8.50 — 80TW—$1.25

WRITE FOR LATEST
TUBE CATALOG FREE!

Receiving, transmitting, special purpose tubes,
diodes, transistors, etc. We have a large diver-
sified stock at sensible prices. Export inquiries
welcomed. New GREEN-SHEET CATALOG 25¢.

HOW TO ORDER: Send full remittance and
save C€.0.D. collection fee:—Include suffi-
cient money for postage.—We refund unused
amount.—If you desire shipment C.O.D., in-
clude 25% deposit.—Send cash by registered
mail. No €.0.D.'s on tube cartons. All Prices
F.O.B. N. Y. C. Specify How to Ship. Al
mdse. guaranteed full cost of mdse. only.

Open Monday to Saturday — Come in and
Browse—We are near Prince S#./BMT Station

—Spring St./IRT Sta.
ELECTRONICS

BARRY e

512 Broadway, Dept. RE-2, N.Y. 12, N.Y.
. Phone: WAlker 5-7000 ./
160

ADVERTISING INDEX

Radio-Electronics does not assume responsibil-
ity for any errors appearing in the index below.

Acoustic Research Inc. ... 20
Acro Products Co. ... .. 84
Aerovox Corp. ... 132
Allied Radio Corp. ...... : 23 86-89
American Microphone

Manufacturing Co. .. ... ... ... 26

American Television & Radio Co. ..
Amphenol-Borg Electronics Corp. ...
Argos Products Co.
Arkay Radio Kits Inc.
Atlas Sound Corp.

Audio Devices Inc..
Audio Fair
Audiogersh Corp.

B & K Manufacturing Co. ... 129, 136
Barry Electronics Corp. ... 160
Bell Telephone Labs .32

Blonder-Tongue Labs ... . ... . 123
Brand Produets Ine. ... ... 152
British Industries Corp. ... ... .

Brooks Radio & Television Corp.

Burstein-Applebee Co. . 156
CBS-Hytron ... 14, 94
Capitol Radio Engineering

Institute ... .. 99, 100, 143
Carston Studios ... ..155
Castle Television Tuner Service .. 150
Centralab Div. of Globe Union ... ....149

Century Electronics Co., Inc. ... 126-127
Chicago Standard Transformer

Corp. e ..145
Cisin (H. G.) ..153
Cleveland Instltute of Radio

Electronies ... 10-11
Colordaptor 156
Columbia Record Club .. ... . 13
Cornell-Dubilier Electric Corp. ........ 22

,,,,,,,, 27, 140, 153

Delco Radio Div. of General
Motors Corp.
DeRo Electronics
Deutschmann (Tobe)
DeVry Technical Institute
Dressner ..........
Dynaco

Electro-Voice Inc....... Inside Front Cover

Coyne Electrical School

Eletronic Chemical Corp. ... . 152
Electronic Instrument Co.

(rcoy ~ o = w8 33, 34
Electronic Measurement Corp.

(EMC) oo R 124
Electronic Publishing Co., Inc. ........128
Erie Resistor Corp. ... .. .. . 108
E-Z Hook Test Products Co. .............150
Garrard Sales Corp. ....................135
General Electric Co. . .. 18
Gernsback Library Ine. ... ... 158

Glaser-Steers Corp. .
Gonset Div. of Young

Spring & Wire Corp. ... . 139
Grantham School of Electlomcs .25
Grommes Div. of Precision

Electronies Ine. ... ... .. ... 118
Heald Engineering College ~........155
Heath Co. ... . 68- 19 81
Hickok Electrical Instrument Co. __..154
Illinois Condenser Co. ................. 128
Indiana Technical College 155
International Business

Machines (IBM) ... . ... 116-117
International Correspondence

Schools S 17
JansZen Loud Speakers ... 16
Jensen Industries ...... 150

Jensen Manufacturing
Co. ... _....Inside Back Cover
Jerrold Electlomcs COIp .................. 98
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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

CUDEL s aosia ¢ o L& amaidb ok & 19.50
VHF/UHF combination. 25.00
UHFonly..... w s ma AT 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, serics or shunt
heater. Use this address for quickest
service:

SARKES TARZIAN, Inc.

Att: Service Mgr., Tuner Division
East Hillside Drive
Bloomington, Indiana

TARZIAN Electronic Product and Services

include TELEVISION TUNERS . . . SELE-
NIUM AND SILICON RECTIFIERS
BROADCAST EQUIPMENT . . . AIR TRIM-

MERS . . . TV STATIONS WTTV and
WPTA, and RADIO STATION WTTS.

RADIO-ELECTRONICS
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GET STARTED R--G-H-T = ‘=
IYTICTLX LT3R | [N RADIO-ELECTRONICS!

® /" The most
e important

-, training

BASIC of alll

ELECTR]C, . No matter w hat you want
TV ANTENNA FIRST P LA

to do in radio-electronics.
this big 396-page BASIC
ELECTRICITY manual

.,M
T NS v
<)

| 1
| } 2 brings you the kind of down-
| 3 te-carth training you abso-
{ 3 lutely must have. Backed
i 3 with what you learn from
it, you’ll read technical ar g >
. e, ticles with new understand The STANTON Mode! 19%
ing. You’ll know what's NTE ¢ ‘1 i =
no-s np L L b Arm with inte
) Nom b St e;::‘;‘;‘fﬁt 011‘\‘,‘;’; grated Stereo-FLUXVALVE
d le a d -In ryeoauﬂy detail of electric-electronic Pickup —$59.85 with replace-
understand grocedure[ ond operatio ']'”” able 0.7 mil diamond
I connector* circvits— b fa7 clearer fo you thar T-GUARD Stvlus.
I o ementi _ BASIC ELECTRICIT! oL
equipment! Y & o
covers the entire field— from The STANTON Mode! 371
: o 3 g cnc;ms and currents to poly- Stereo-FLUXVALVE Car-
phase and ’phone principles c from tubes to i 3 A
I Requires no stripping, no | transistors . . . from hatteries, instruments and tridge = $29‘85, w"h_ replace-
soldering, no wire holders Mmeasurements to motors, generators, transformers abl e 2.7 mi ] diamond
1 4 A and all the rest. More than 300 pictures and set-up T-GUARD Stvlus
\ ~—holds the ‘complete in- diagr: :Lms mage subjects doubly eclear. Then, to :
sulated wire. top things o it includes an easily understood
1-page INTRODUCTION TO ELECTRONICS. Hermetically sealag for a lifetime of trou.
]
Read it for 10 days at our risk! ble-ires use, the STANTGN Stereo-FLUX-
I VALVE peeforms in 2 way no other pickup
-10-DAY FREE EXAMI NATION-— | can eaual. Use it in automatic ar manual
n— recerd playing systems.

| Dept. RE-39, RINEHART & CO., INC.,
232 Madison Ave., New York 16, N.Y.
Send BASIC ELECTRICITY home tra g man
ual for [0-day free examination. If book is what
want, | will then send you $6.50 Splus postage
n full payment. Otherwise | will return boo
owe you nothing. (Save! Send $6.50 with
order and we pay postage. 10-day money-back

|
|
| !
|
® > E} .}
VR v
I
|
|

Just one of the features that makes Trio the
most advanced TV Antennas in the world.
Only the Trio Zephyr and Color Series Anten-
nas have the no-strip Connector.

PHOTOGRAPHED BY MORT WELDON

' @jC) For those who M/f/ﬁe derence”

PINE QUALITY NION PIDELITY PRODUCTS BY

PICKERING & COMPANY, INC.,
Plainview, N, Y.

\

Horfacturing Conpary

GRIGGSVILLE, ILLINOIS

Address

City, Zone, State
*Patent Pending | OUTSIDE U.8.A. $7.00 cash. 10-day money-back guarantce I

FRLUXVALVE, T-GUARD, -UNIPOISE are registered trademarks

Address Dept. G-39 for a free copy of
{T TAKES TWD TO STEREO by Walter 0, Stanton.

MARCH, 1959 161
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NEW! “Do-It-Yourself”” LAFAYETTE Kits

LAFAYETTE'S
1959 CATALOG

260587

EDUCATIONAL

LAFAYETTE - 2
RADIO &3 \ Lo

ELECTRONIC e L ks
KITS |

® Include the very
latest electronic Ne
advances. | g L

: 5 5-WATT PUSH-PULL AC-OC HI-FI
® Are constantly SUPER-SENSITIVE PHOTOCEL \

: AMPLIFIER KIT
P Ef e e ELECTRON C RELAY e -
by Lafayette’s
own Engineering
Department, by
a leading con-
sulting engineer-
ing firm, and by o 4 TRANSISTOR TELEPHONE =
yourdown recom- PICKUP AMPLIFIER

Sdaiitae AR _ 6 TRANSISTOR SUPERHET
B o ot : il
of Lafayette’s 38 R = 75 =

. RANSIST

ieax;is of}?lectromc ; nﬁgé;ﬂ%ﬁﬂf ey

eadership.

.....

3 TRANS STOR HI-51 15-IN-1 TRANSISTOR
PREANMPLIFIER EXPER MENTER'S KIT

162 RADIO-ELECTRONICS
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LAFAYETTE Kits Are FUN To Build!

LEARN ELECTRONICS BY BUILDING A LOW COST LAFAYETTE KIT
KITS FOR BEGINNERS * 10-In-1 Lab Kit = Transistor Code Practlce Oscillator » AC DT Brozdcast Receiver
= 3-Way Broadcast Receiver « 5-Watt Push-Pull AC-DC Amplifier « 7-In-1 Radio Lab Kit * 2-In-1 Kit » GermaniJm
Diode Radio * 1-Transistor Pocket Radio * 2-Transistor Pocket Radio
HI-F1 KITS ¢ Sterec Master Audio Control Center & Preamplifier » Stareo Remote Cortrul Center —Electronic
Stereo Adapter « 36-Wait Basic Stereo Amplifier = AM-FM Stereo Tuner ¢ Preamp-Audio Cortrol Center « 70-Watt
Power Amplifier » 4-Wa:t Stereo Amplifier « Speaker Enclosure Kits
=  ADVANCED KITS « Broadcast-Shortwave Receiver ¢ Electric Erain Kit » 1C-Watt Push-Pull Hi-Fi Amplifier
15-in-1 Transistor Experimenter’'s Kit ¢ 4-Band Broadcast-Sho-twave Feceiver * Photocel Electronic Relay e
6-Transistor Superhet R2ceiver » 3-Transistor Pocket Radio * 3-Transisto- Hi-Fi Preamplifier = 2-Transistor Retlex
Radio with Sun Battery * Transistor Code Practice Oscillator « Radio Control Transmitzer » Transistor-Diode
Checker = Multitester S2mi-Kit  4-Transistor Telephone :Pickup Amplifier

EASY-TO-BUILD
LAFAYETTE KITS

LAFAYETTE KITS SAVE YOU
REAL MONEY.

STERED MASTER AUDIO CONTRO-
CENTER-PREAMP . ., . KT600 7950

36 wmsrzkzo BASIC ’uwm
AMPLIFIER . .. . KT-31047

”x = e
70-WATT DELUXE
3ASIC AMFLIFIER
STERED REMOTE CONTROL CENTER U KI400 6950

STEREQ AM-FM HGH 6’ I%LITY (LEC'{!{I{P{IR&H&E%&DOAPTER

TUNER .

- AT s e
;| M
4-NATT STERED c_ ... KI-300 29.50 :
PHONO AMPLIFIER
....KI-126 18.95

ASK FOR THE FREE 260-PAGS. GIANT NIW 1959 LAFAYETTE CATALOG

JAMAICA 33, N. Y. | NEW YCRK 13,N.Y.| BRONX 58, N. Y.

LAFAYETTE RADIO, Dept.JC-9
P.0. Box 511, Jamaica 31, N. Y.

SEND FOF THE WORLD'S LEADING ELECTRANICS,
RADIO, T.v., IMDUSTRIAL, AND HI-FI GUIDE

] Send FREZ LAFAYETTE Catalog §90

NEWARK 2, N. J. | PLAINFIELD, N. J. ' | BOSTON*10, Mass.

Name ... ....... e R .
Address] Te2 . xoal BB g e
City..co.. «..... Zone.... State. ... .

MARCH, 1959 163
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NEw DIFILIVI BLACK BEAUTY®
MOLDED CAPACITORS

BEAT THE HEAT
AND HUMIDITY!

Now Sprague’s new DIFILM BLACK BEAUTY
MOLDED CAPACITORS have taken the steam
out of heat and humidity problems. These
capacitors are so good you can boil ’em for 24
hours without affecting their performance.

Unlike straight polyester film tubulars, these
capacitors operate ina 105°C environment with-
ont derating.

Mmﬂtﬁmm gm“m %ELIABLE DUAL MARKED
w?ﬁ ) _g_l_,j@@_'f“ WINDIN§

o
=

ROCK-HARD LEAKPROOF  TOUGH MOLDED
'CONSTRUCTION HOUSING

Look for the RED markings on the black case.

The major capacitor improvements
come from

e

And the heart of these new DIFILM capacitors
can’t be beat. It’s a dual dielectric which com-
bines the best advantages of both Mylar* polyester
Silm and the highest grade of paper dielectric. A
rock-hard solid impregnant fills voids and pin-
holes in the film.

Talk about reliability! . . . these capacitors
have it. DIFILM capacitors are actually low cost
versions of the Sprague capacitors now being
used in every modern military missile. The
basic reliability and outstanding performance
of missile-type Sprague capacitors are all yours
in this outstanding new development. Why take
chances when you can get the best—DIFILM
BLACK BEAUTY MOLDED TUBULARS . . . at
regular prices.

For the complete DIFILM BLACK BEAUTY
story, write for Bulletin M-759 to Sprague Products
Company, 81 Marshall St., North Adams, Mass.

*DuPont trademark

SPRAGUE

world’s largest capacitor manufacturer

IS CONSJANTLY Pnooumne NEW 'AND BETTER CAPACITORS FOR YOU

R s SR

RADIO-ELECTRONICS
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Loisfensensiy A

All New H-223F Coaxial...
the Loudspeaker with Be{{e) Bass!

WITH
NEW
"FLEXAIR”
‘WOOFER

BUETON BROWNT LRYERTISIN

True 2-way Coaxial performance
NOW vith air-suspension woofer!

Here’s another Jensen first . . . more bass than ever before . . . not in just
a woofer . . . not in a factory-enclosed system . . . but in convenient unitary
coaxial form, ready to install as you wish. Gives you the range down to 20
3 cycles with the new Flexair woofer (1" movement with lowest distortion
World’s Favorite ever) . ..and smoothly up to 15,000 cycles from new compression driver
Coaxial H-222 tweeter. Ideal for mono hi-fi, stereo add-on (even with a big system) or
paired for a new stereo set-up. Twelve inch size can go in a “bookshelf”

You'll be delighted {as many or larger enclosure. Net only $72.50. Write for free brochure KA.
fhouscnds GI'E) Wlfh the effi- Flexair ond Bois-Superflex ore trademaorks of Jensen Mig. Co.
ciency ... full frequency range

. easy installation in most

;:r‘\y cabinetry . . . of the fa- ] [0 1
mous 12" H-222. Wonderful q N MANUFACTURING COMPANY
for mehosar stereo hifi Rén &2 6601 S. Laramie Avenue - Chicage 38, lllinois
forms like much more than its

In Canada: J. R. Longstafie Co., Ltd., Toronto
modest cost of $62.50. v ;
DISISTON O HIE MOMER SOMEITY In Mexico, Radios Y Television, S. A., Mexico, D. F.

New Jensen devel- / Air Suspension principle
FLEXAIR PLUS BASS- oped suspension al- § 4 is brought to a new peak
SUPERFLEX MEANS lows Flexair* woofer of performance with

FAR BETTER BASS! cone to move one full A Jensen Bass-Superflex*
—————— inch with extreme , . tube-loaded vented en-
linearity. R hY closure.

www americanradiohistorv com
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FREE

With Your Purchase of RCA Receiving Tubes

RCA’s “TREASURE CHEST"’—the handy way to have more than 260 RCA receiving tubes with
you at all times, and all in one easy-to-carry, durable steel carrying case! This All-Metal RCA
Treasure Chest can carry a wide selection of tube types and sizes, with all type numbers in full
view when the case is opened. It has a handsome finish, is well braced and strongly hinged. Meas-
urements—2134” x 16" x 834",

T
ALNEW, oguice INFO X

RCA SERVICE PARTS INFO KIT! Valuable servicing
data in one easy-to-use package for work right on the
job! Contains: (1) the New Service Parts Directory
for RCA Victor 1955, 1956 and 1957 TV Receivers—
features service information on more than 250 color
and black-and-white TV receiver models, circuit dia-
grams, parts lists, top-and-bottom chassis views and
comprehensive index; (2) New RCA Victor Radio
and Record Service Parts Directory-—features major
replacement parts for TV and radio receivers, phono-
graph cartridge guide and comprehensive index.

TO GET THE NEW RCA ALL-METAL TREASURE CHEST AND
THE RCA SERVICE PARTS INFO KIT ASK YOUR RCA TUBE
DISTRIBUTOR FOR FULL DETAILS...TODAY!

S 7 A 816 HAND

S »'1 &

\_’” ., From RCA to You...

I In Honor of 5th Annual
NATIONAL TELEVISION
TECHNICIANS' WEEK
March 23-28

| !, <) RADIO CORPORATION OF AMERICA

w Electron Tube Division Harrison, N. J.
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