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How to replace top quality tubes with identical top quality tubes

Most of the quality TV sets you are presently servicing were designed around
special Frame Grid tubes originated by Amperex. More and more tube types
originated by Amperex are going into the sets you'll be handling in the future.
Amperex Frame Grid tubes provide 55% higher gain-bandwidth, simplify TV
circuitry and speed up your servicing because their extraordinary uniformity
virtually eliminates need for realignment wher you replace tubes.

Amperex Frame Grid Tubes currently used by the major TV set makers include:
2ERS 2GK5 2HA5  3EH7 3GK5 3HAS  4EH7  4EJ7 4ES8  4GK5  4HA5  5GJ7
6EH7 6EJ7 6ERS 6ES8 6FY5S 6GJ7 6GK5 6HAS  6HGS 7HG8  8GJY

If your distributor does not yet have all the Amperex types you need, please

be patient—in some areas the demand keeps gaining on the supply.
Amperex Electronic Corporation, Hicksville, Long Island, New York 11802,

=
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No Annual Fee o Lowest Prices Anywhere « No Minimum Purchase

Record Club of America
saves you $1.50 or more
on any LP...
on every record made!
Join now!

OMPARE... and you will join the

Record Club of America: the original
(and by far the largest) club offering over
30,000 different LP’s, including every album
listed in the Schwann Catalog, not just at
a discount but at dealer cost! You are never
limited to club selections . .. your savings
are never dependent on a record dealer’s
stock. Best of all . . . Record Club of America
offers these savings without gimmicks
there’s no annual membership charge . . . no
minimum purchase required . .. all records
guaranteed factory new . .. fast “same day”
processing of your orders . .. maximum con-
venience . . . Record Club of America is as
close as your mail box!

Lifetime membership in the Record Club
of America gives you more! The advantages
of membership only begin with your guaran-
teed saving of 389, on any LP or any album!
You receive the Club’s magazine, “Disc.”,
regularly, at no extra charge. Every edition
keeps you up to date on all latest releases
and lists many special offerings where you
save as much as 709,! Your personal copy of
the Schwann Catalog is free! And you can even
save on the low cost of lifetime membership!

Give yourself a gift!

At the time you join Record Club of America,
you are entitled to buy gift memberships at
half-price. Many people get together with a
friend, split the cost of a basic membership
(35.00) and a gift membership ($2.50), bringing
the cost for each down to only $3.75! Three
or more people together can save even more!

Stop paying high prices . . .
Join the Record Club of America
« « « Mail this coupon today!

© 1965 Record Club of America, Inc.

Select from more than 300 manufacturers . . .
every label in the U.S. . . . even foreign labels!

CAPITOL RCA VICTOR DEUTSCHE-
COLUMBIA ANGEL GRAMMOPHON
LONDON CAEDMON WESTMINSTER
DECCA VERVE ABC PARAMOUNT
VANGUARD ALL OTHERS!

More than 200,000 members enjoy savings
like these . . . including many leading schools
and libraries . . . on any selection they want
. . . monaural or stereo:

$5.98 LP’s never cost more than $3.71 . ..
those listed at $4.98 are priced at $3.09!
Record Club of America’s standard discounts
bring $3.98 LP’s down to $2.47; those listed
at $2.98 down to only $1.85! Regular specials
are even more exciting . . . typical examples:
$3.98 Capitol Best Sellers—$1.57; $5.98 Vox
and RCA Victor Classical Albums—$1.77;
$5.98 and $4.98 Atlantic, Verve, Command and
Audio Fidelity Albums—$1.99.
I S N N B B N B B B R B
Record Club of America =

1285 East Princess Street @

York, Pennsylvania 17405

Gentlemen:

® Enclosed please find my check or money order covering
life membership in the Record Club of America. I understand
that I am under no obligation to make purchases, but that
when I do, all will be at CLUB SAVINGS.

® Please send me a FREE copy of the Schwann Record
Catalog, and place my name on the list to receive your
magazine, “Disc.’

® Also, send GIFT MEMBERSHIPS to the persons listed
on the attached sheet.

PERSONAL LIFETIME MEMBERSHIP: $5.00

GIFT LIFETIME MEMBERSHIPS: $2.50 EACH
Amount enclosed $_____ Check ( ) Money Order ( )

Name

Address

City

ZipCode_____
(please print)
.--——-———————

State

MARCH,

1965
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Over 55 Years of Electronic Publishing

GUEST EDITORIAL

31

What Is High Fidelity? . — —— oo Dr. Peter C. Goldmark

AUDIO-HIGH FIDELITY-STEREO

32

36

39

40

43

46

49

61

The T-40/40: An 80-Watt All-Transistor Stereo Amplifier Daniel Meyer

Top-quality amplifier you can build. Pre-etched circuit boards available
How Tupe Recorders Work Raymond C. Smith

Fundamentals: Iow sound, as electrical impulses, gets onto tape and back off
Play Your Records in a Vacuum?. Peter E. Sutheim

Studies show that may be the only way to keep them clean and noiseless
Measuring Turniable Rumble. Edgar Villchur

Simple and accurate technique with minimum equipment

Choosing the Right Tape Machine Herman Burstein

A Socratic dinlogue on what things to look for

What’s Going On with Loudspeakers? _.Victor Brociner

A survey of new (and not so new) designs
Mike Techniques for Amateur Recordists.

Ivan Berger

W hat kind of mike to use und how to use it
Equipment Reporis: Scott 312 and Sony TC-200

FM stereo Tuner and Stereo Tape Recorder

ELECTRONICS

56

GENERAL

Tachometer-Dwellmeter for Your Car ... J. I. Conradi
Compact build-vour-own instrument helps keep motors in top tune

22  Service Clinic._ . e e P Jack Darr
Serving the Audiophile
48 What's Your EQ 2 e E. D. Clark
TELEVISION
55 Automatic Degaussing . Homer L. Davidson and Eric Leslie
How the new color sets do it
58 The Cuse for NTSC in Europe ..., George II. Brown
A rebuttal
RADIO
_—"753 Sweep-Align AMLF’s . Elmer C. Carlson
A i . > .
> You get much better reswlts when you can see the curve you're getting
60 When Wet Cells Dry Out ... ... Carl Remel
76 New Departure in Communications Receivers _. ¥ (4L— ...... Robert F. Scott
\4_ e Continuous (no-switch) coverage from 500 ke 1o 30 mc without gups
TEST INSTRUMENTS
52 Tone Generator and Inductance Cheeker . G. Posklensky
“Black hox” oscillator works with any 2-terminal inductance from 5 to 600 mh
70 Test Equipment Reports: Nombrex Model 27 and Don Bosco PHD 100-A
Signal Generator und Universul Transducer Set
THE DEPARTMENTS Jrr
14 Correction 88 New Products 96 Technicians’ News "'...“:
16 Correspondence 79 New Semiconductors 80 Technotes Member,

105 New Books
95 New Literature
103 New Patents

& Tubes
6 News Briefs
99 Noteworthy Circuils

Institute of High Fidelity
Radio-Electronics
is indexed in

100 Try This One
48 50 Years Ago
Applied Science

& Technology Index
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Industrial Arts Index).
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Choose Your Tailor-Made
Course in N.T. S.“PROJECT
METHOD” ELECTRONICS!

Now! N.T.S. — one of America’s oldest leading home-study and resident
technical schools — offers you GREATER CAREER OPPORTUNITIES
IN ELECTRONICS. N.T.S. ‘“Project Method’’ home training lessons

are shop-tested in the Resident School in Los Angeles. You

work on practical job projects, learn to use shop -
manuals and schematics. Your N.T.S. training is S RS
B individual. You proceed at your own pace. The Schools' ~272" industry —
) practical methods, plus more than 60 years of experience, A T ona
v have helped thousands of students all over the world to quffrf,g:,”“;';'g;‘n‘:g
successful careers. Prepare now for a secure future in one of 8 a TV-Radio Technician,
w»  N.T.S. Electronics Courses designed to fit your own particular needs. ctaroe i GRG0
= 't
CHOOSE YOUR FIELD —INSURE YOUR FUTURE!
ELECTRONICS-TV-RADIO-SERVICING & COMMU- GSTEREO, HI-FI AND SOUND SYSTEMS A grow-
NICATIONS A basic course thoroughly covering ing field. Prepares you to build, install and service
fundamentals of electronics, radio, TV servicing modern sound equipment for home or industry.
g peomimagications BASIC ELECTRONICS Gives you the fundamen-
MASTER COURSE IN ELECTRONICS-TV-RADIO, 7tals you must know to build on for a future
PLUS ADVANCED TV & INDUSTRIAL ELECTRON- Electronics career. Also offers an excellent back-
ICS This course covers everything included in ground for Salesmen, Purchasing Agents, and
Course No. 1 plus Automation and every phase of others in Electronics.
the Electronics industry. ELECTRONICS MATH  Simol to-foll .
FCC LICENSE Preparation for this government 85tructions in the Specia;inzz)de'm:?;yy:uon::d |inn
license essential for interesting jobs in radar, many electronics jobs
radio, television, communications, guided missiles, )
many others. Upon completion of this course, if Most courses include Equipment Kits. THERE ARE NO KIT DEPOSITS,
you do not pass the FCC exam for a 1st Class oSy Everything included in
Commercial Radiotelephone License your tuition el
will be refunded.
RADIO SERVICING (AM-FM-Transistors) Train for
4 radio sales and service with dealer or distributor. 3\
5 TELEVISION SERVICING ( Including Color) Covers
e installation, adjustment, repair and servicing of
black and white and color television . . . prepares
> you for your own sales and service business.
F]

CLASSROOM TRAINING AT
LOS ANGELES

You can take classroom training in our
famous Resident School at Los Angeles
in Sunny Southern California. N.T.S. is
the oidest and largest school of its
kind. Associate in Science Degree also
offered in our Resident Program. Check
getsiglent School box in coupon for full
etails.

MAIL COUPON TODAY
FOR FREE BOOK AND s
SAMPLE LESSON!n Field of Your Choice, 7' ."'

HIGH SCHOOL AT HOME

Learn easily. New modern method. Na-
tional also offers accredited high school
programs for men and women. Take
only subjects you need. Study at your
own pace. Latest approved textbooks—
yours to keep—everything included at
one low tuition. Check High School box
in coupon for information.

Please Rush FREE Electronics ‘‘Opportunity Book’

' and actual samgle lesson on course checked belqw: '

J O Electronics-TV.Radio Servicing & Communications f |

' [0 Master Course in Electronics-TV-RADIO '

Advanced TV & Industrial Electronics

¥ 00 Fec License

' [J Radio Servicing (AM-FM-Transistors)
[[] Television Servicing (Including Color)

'\] Stereo, Hi-Fi and Sound Systems

'[] Basic Electronics [] Electronics Math

Dept. !
20635 1

b

You enroll by Mail — and Save Money. No Salesmen: This I nome Age.
el itio b i .H.S.C. i
means lower tuition for you. Accredited Me‘mher N.H.S.C , Address
e ED o, - s ; RADY
§ _ G QICTRNGS ALV city State Zip
: il s F '[] Check here if interested ONLY in Classroom

Training at L.A.

Check here for High School Department Catalog
only.
D N N Il Il D BN B OB B BE B B B B

| " NATIONAL G0 SCHOOLS | s

WORLD-WIDE TRAINING SINCE 1905

|E]

"JM.; ST

4000 S. Figueroa St., Los Angeles, California 90037

RADIO-ELECTRONICS published monthly at Concord, N. H., by Gernsback Publications Inc. Second.class postage paid at Concord, N. H. © 1965, by Gernsback

Publications Inc. All rights reserved under Universal, International and Pan.
ada: $5 for 1, $9 for 2, $12 for 3 years. Pan-American countries: $6 for 1, $11
master send form 3579 to 154 W, 14th St., New York 10011.

American_Copyright Conventions. SUBSCRIPTION RATES: US and possessions, Can-
for 2, $15 for 3 years. Other countries: $6.50 for 1, $12 for 2, $16.50 for 3 years. Post-
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NEWS BRIEFS

Student presses the right button in a
lesson on driving safety. The large set
could be a clussroom monitor for the
teacher or an ordinary TV-—the smaller
one « special monitor for studenis’ use.

STUDENTS CAN PARTICIPATE
IN TV-FM TEACHING SYSTEM

A new system of tcaching by tele-
vision was introduced by New York’s
uhf TV station WNYC-TV, channel
31, in a recent experimental broadcast.
In sharp contrast to older “one-way”
educational television, the new system
encourages student cooperation and
provides immediate correction for an
unlimited number of students while the
lesson is being televised.

A problem scene is shown on the
television screen. At a given point the
picture disappears and the screen dis-
plays an image of four numbered quad-
rants, each one with a question.

Besides the TV sct. the student is
provided with a monitor that receives a
quadruplex signal from a FM station
operated in conjunction with the TV
transmission. The student presses one
of four buttons on his “response unit”
—the one corresponding to the quad-
rant on the screen to which he thinks
has the right answer. The button
switches in one of the four signals on
the FM “sound track.” If the student is
correct, he is told so, with a little fur-
ther explanation to reinforce his con-
clusion. If he is wrong, he is corrected,
and the correct answer is given, with
reasons.

The system. developed by Edu-
casting Systems of New York City, is
programmed by International Corre-
spondence Schools.

Variations of the method have
been tried experimentally by WFUV,

6

Fordham University, New York City,
and WUSV, Scranton, Pa. These varia-
tions include classroom setups where
only one special FM monitor receiver
is used (with individual response units
for each student), student-paced types
of instruction, and methods of instruct-
ing the illiterate. An all-sound system,
which requires only special four-track
tape recorders and playback units, has
also been developed, as well as one
with a modified TV receiver, in which
only onc of the four quadrants occu-
pics the full screen when a response
button is pressed.

EIA BACKS UP MOBILE PLEA
WITH FIGURES

The Electronic Industries Asso-
ciation, long troubled over congestion
in the land-mobile radio bands, has hit
the FCC with statistics generated from
the FCC’s own files.

The computer-processed  data
showed that, excluding 916,000 com-
mon-carrier units, 133,600 basc sta-
tions and 1,949,723 mobile units were
licensed by the end of June 1963—a
total of 2,083,323 transmitters. This
figure does not include nearly 300,000
transmitters for which the FCC lacks
exact geographical data. The com-
puter “mapped” the allocations to
show relative crowding in various
parts ol the country.

The EIA concludes that the prob-
lem will get worse if the FCC licenses
more mobile radios. Solutions present-
ly being proposed, and which the
EIA's statistics should help evaluate,
are to use unallocated TV channels, or
to continue splitting and reshuffling
existing channels. Neither is consid-
ered a long-term answer.

NEW RADAR SYSTEM GOES ESKIMO

Installed in low-silhouette, igloo-
like structures to withstand nuclear
blasts, this advanced experimental ra-
dar (below) is designed to detect, track

www americanradiohistorv. com

and identify missile warheads and to
activate nearby anti-missile  sites
against them. Designed by Sylvania
Electric Products, Inc., it is undergo-
ing evaluation tests at White Sands,
N.M.

The new system, which performs
simultaneously as a search and acquisi-
tion, a tracking and a discrimination
radar, uses no mechanical drive sys-
tem or rotating antennas. Instead, the
cnergy is steered eclectronically by
shifting the electrical phase of the in-
dividual antenna elements.

RUSSIANS PATENT ELECTRONIC -
SLEEP-INDUCER L

Three Russian engineers were
granted a patent (No. 3,160,159) for
an electronic sleep machine such as
that described in the cover story “Elec-
trical Anesthesia,” RADIO-ELECTRON-
1cs, February, 1965. The machine is
under clinical investigation before mar-
keting here. Patents on improvements
made by United States engineers are
pending.

ANOTHER RECORD SPEED
ANNOUNCED

A new Phonobook record to play
at 83 rpm has been announced by
CBS Labs. The two sides of a 7-inch
record will play for 4 hours. Intended
chiefly for voice, frequency response
is good up to 5,000 cycles. The stylus
radius is only 0.3 mil.

MORE TECHNICAL PAPERS
AT IEEE CONVENTION

More than 400 papers covcering
breakthroughs in all areas of clectrical
and electronics engineering are being
presented at the 1965 TEEE Interna-
tional Convention, held from March 22
to March 26 at New York’s Hilton Ho-
tel and the New York Coliseum. This

continued on page 8
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| DeVry Tech Prepares
You for Many

| Types of Jobs
n

/ s
" Electronics

In Day or Evening Classes Or
In Privacy of Your Home (Spare Time)

If you're a young man looking for a career to grow in, and to grow

with — look into electronics. Or if you're 18 to 45, sick of your routine job

and fed up with a small paycheck — look into electronics. For

here's a field offering real money, a promising future, fine careers. When

1 after thorough training you can say: “‘I’'m an electronics technician,”
e

you're a man of standing in your community. And you're ready for many
\L}Jg exciting opportunities that depend on electronics — from Radio and Television,
e "'“‘ Radar, Broadcasting or Industrial Electronics — to Automation,
naustria

Computer or Missile Control work.

Electronics

But don’t be stopped by the word ‘‘electronics.”

You don't need advanced education or previous technical experience

to start our program. DeVry trains you with tools in hand and equipment
in front of you, with ““programmed’’ texts and visual aids — either

at home or in one of our modernly equipped resident schools. We know
you will be pleased with what we have to offer. Fill out

and mail the coupon for details.

l_ﬁ\% A il 50,000 2,200 RESIDENT 5,000 FIRMS HAVE PART TIME INCOME
B GRADUATES STUDENTS HIRED GUR GRADUATES WHILE LEARNING
17,‘;7"":;2 In only 34 years, DeVry In day and evening DeVry men are sought Make extra money servic-

has grown to be one of
the world’s largest elec-
tronics educational

classes DeVry Tech's mod-
ern training centers are
educating men for fine

after by industry, a real’

advantage for you when
you graduate.

ing radios, TV sets, Hi-Fi
systems in your spare
time — surprisingly soon.

centers. careers.

|
V.2 !!
Communications
Plus Many Others!

DeVry

SEND FOR FREE
BOOKLETS NOW

Just send the coupon;

get the story of the electronics
field — and how you

may prepare for it.

MAIL THIS COUPON NOW

DeVRY TECHNICAL INSTITUTE

4141 Belmont Ave., Chicago, lll. 60641, Dept. RE-3.-V

Please give me your two free booklets, ““Pocket Guide to Real
Earnings' and “Electronics in Space Travel’”; also include details
on how to prepare for a career in Electronics. | am interested in
the following opportunity fields (check one or more)

Space & Missile Electronics
Television & Radio

[ Microwaves

[J Automation Electronics

Communications
Computers
Industrial Electronics

T h 2 I [J] Radar. Efectronic Control

ec _n ICa NAME AGE__

| n s t l t u t e ADDRESS. _APT. _—
r CiTY _ZONE._ ST A TE iy

Broadcasting I

[ Check here if you are under 16 years of age.

CHICAGO & Canadian residents: Write DeVry Tech of Canada, Ltd.
TORONTO 2098 970 Lawrence Avenue West, Toronto 19, Ontario l
MARCH, 1965 7
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COMPLETE TUNER
OVERHAUL

ALL MAKES - ONE PRICE

ALL LABOR
AND PARTS

(EXCEPT TUBES
& TRANSISTORS)*

COLOR
TUNERS

N

TRANSISTOR
Guaranteed Color Alignment—Np Addit. Charge

Simply send us the defective tuner compiste; include
tubes, shield cover and any damaged parts with modei
number and complaint. Your tuner will be expertly
overhauled and retumed rromptly. performance re-
stored, aligned to original standards and warranted
for S0 days.

UV combination tuner must be single chassis type;
dismantie tandem UKF and VHF funers and send in
the defective unit only.

Exact Replacements are available for tuners unfit for

overhaul, As low as $12.95 exchenge. (Replacements
are new or rebuiit.)

Proneers in 1y tuser Overnz uhn

CASTLE

TV TUNER-SERVICE, INC.

MAIN PLANT: 5715 N. western Ave., Chicago 45, Hlinois
EAST: 41-96 Verron Bivd., Leng Istard City 1, N.Y.
CANADA: 136 Main Street, Torcnto 13, Ontario

*Major Parts are additional in Canada

NEWS BRIEFS continuved

is a 25% increase over last year. The
400 papers, presented in 80 technical
sessions, range from “Progress in Semi-
conductor Lasers” to “The Challenge
of Replacing Human Parts and Func-
tions.”

More than 70,000 engineers an
scientists from at least 40 countries are
expected to attend the world’s largest
technical meeting and exhibition.

The convention has been extended
to five days for the first time, previous
conventions running only four days.
Exhibits, however, will continue on
the four-day schedule from Monday,
March 22, through Thursday, March
25. More than 1,000 exhibitors will dis-
play $20 million worth of the latest
electrical and electronic equipment
This year, electrical and electronics
exhibits will be fully integrated, with
no attempt to separate them.

COURT OK’S BOPPING
TRANSISTOR NUISANCE

A Philadelphia grand jury refused
to indict a college professor accused of
hitting a woman with a radio she al-
legedly refused to turn down as both
were riding a bus.

According to Dr. Ivan Rudnitsky,
a history instructor, he had asked the
woman to turn down the volume on
her radio, which she was playing at a
high level. Instead of doing so she
turned the volume up and moved to a
seat closer to him. The woman then
alleged that he grabbed the radio and
struck her over the head with it. Pro-
fessor Rudnitsky stated that he at-
tempted to seize the radio and turn it
off, and that in the struggle it hit the
woman on the head.
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CALENDAR OF EVENTS

Los Angeles Hi-Fi Music Show, Mar. 7-15;
Ambassador Hotel, Los Angeles, Calif.

IEEE International Convention, Mar. 22-25;
Coliseum and New York Hilton Hotel, New
York, N.Y.

National Electronics Week (1965 Electronic
Parts Distributors Show), Mar. 29-Apr. 4; New
York Hilton Hotel & Americana Hotel, New
York, N.Y. (Trade show—not for the public)

Colloque International sur les Techniques des
Memoires (International Symposium on Tech-
niques of Memories), Apr. 5-10; Paris, France

International Exhibitlon of Electronic Com-
ponents, April 8-13; Parc des Expositions
(Fairgrounds), Porte de Versailles, Paris

National Telemetering Conference, Apr. 13-15;
Shamrock Hilton Hotel, Houston, Tex.

1965 Electronics & Instrumentation Confer-
ence & Exhibit, Apr. 14-15; Cincinnati Gardens,
Cincinnati, Ohio

R. A. HEISING PASSES v

Raymond A. Heising, famed radio
pioneer, died Jan. 16, at the age of 76.
Holder of 117 patents in vacuum-tube
technology, oscillators, multiplex-car-
rier line and radio transmission, he is
best known as the inventor of a stand-
ard system of modulating telephone
transmitters—the Heising modulation
systen.

Born in Albert Lea, Minn., Heis-
ing studied at the University of North
Dakota, Notre Dame and the Univer-
sity of Wisconsin (from which he re-
ceived a Doctor of Science degree in
1947). He was a fellow and at one
time president of the Institute of Radio
Engineers, a member of several other
learned societies and recipient of num-
bers of awards and medals.

Dr. Heising worked with Western
Electric Co. from 1914 10 1925, then
with Bell Labs to 1944, when he be-
came a patent lawyver. He went into
semi-retirement in 1953, continuing to
act as consultant and patent agent.

ELECTRONIC ARM GUIDED
BY MUSCLE CURRENTS

A remarkable electronic arm has
been developed in Russia. Grasping
continued on page 14
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i GOLOR TV COVERAGE  PHOTOFAGT

gives you up-to-the-minute servicing know-how!

COLOR TV coveraGE AVAILABLE IN
PHOTOFACT THROUGH FEBRUARY 1965:*

Photofact Brand Photofact Brand
Set Set
252 RCA Victor 640 RCA Victor
259 Westinghouse 643 Andrea
262 Arvin 644 Westinghouse
265 Stromberg-Carison 650 DuMont
283 t!Aotorola 653 Magnavox
293 CBS-Columbia 655 Silvertone
299 Sparton 658 Sylvania
300 PRCA Victor 660 Bradford
305 Hottman 663 Zenith
314 RCA Victor 665 Curtis Mathes
320 Sentinel 670 Coronado
323 Magnavox 673 RCA Victor
324 Airiine 678 General Electric
327 Capehart 680 Airline
344 Sentinel 683 Philco
346 Phiko 685 Packard-Bell
353 RCA Victor 688 Zenith
357 Westinghouse 690 Westinghouse
358 RCA Victor 693 Sylvania
371 Motorola 695 Motorola
378 Raytheon 698 Philco
382 Truetone 700 Airline HAVE EVERYTHING YOU NEED TO PERFORM EXPERT
383 Admiral 703 Admiral
385 Hoffman 705  Zenith |
386 Packard-Bell 708 Magnavox H
388 Silvertone 710 Magnavox
399 RCA Victor 713 Silvertone
32 gfé‘:'ji‘;'t’m 702 peihelltarison ¢ Famous SAMS ‘‘Standard Notation'' Detailed Schematics
ru
437 ;Ve;ﬁnzhouse 717 Penncrest ¢ Chassis View Photos e Tuner Schematics
459 CA Victor 719 Emerson . o ) .
495 Admiral 721 Motorola ¢ Disassembly Instructions e Block Diagrams
517 RCA Victor 722 Zenith A -
540 Admiral 724 DuMont o Set-up Adjustments e Waveform Diagrams
546 Packard-Bell 726 Coronado A
565 General Electric 727 Muntz s Full Alignment Data e Tube Placement Charts
g;i sDith:?tr;;e ;g? g;r:;cl Electric ¢ Resistance Charts e Complete Parts Lists
588 Magnavox 732 Electrohome Plus dozens of other invaluable PHOTOFACT features
592 Emerson 734 Andrea
596 Olympic ict
599 Zenith 736 [RCARNCTOr FOR THE COLOR TV COVERAGE YOU NEED, check your latest
614 Packard-Bell 739 Motorola PHOTOFACT Master Index—the issue dated February, 1965 inciudes a
22‘7; ?,ﬁ'.“,ig',ﬁco 741 [AMC special section listing all Color TV makes and models now covered in
. m PHOTOFACT—so you can instantly locate the Color TV PHOTOFACT
* An average of 3 Color TV chassis 0 A
want. See your Sams Distributor—he stocks all PHOTOFACT
now covered monthly in current PHOTOFACT Folder you y

EEEE— - Sets to fill your requirements immediately.
NOW MORE THAN EVER—. PHOTOFACT Lisrary anp susscrirrion PAYS OFF!

Deluxe new 4-drawer File Cabinet OWN A PHOTOFACT LIBRARY THE EASY-BUY WAY

(full-drawer suspension) worth $55— Only $10 down e 30 months to pay e No interest or carrying
now available with your purchase of charges o Prepaid transportation ¢ Add-on privilege of a year's
aPHOTOFACTLIBRARY consisting advance subscription to current PHOTOFACT on the same

I Easy-Buy contract ¢ Save 30c per Set—special $1.95 price ap-
plies on Easy-Buy (instead of the regular $2.25 price).

of 200 Sets (plus a selection of valu-
able Free extras!)

HOWARD W. SAMS & €O, INC.

Howard W. Sams & Co., Inc. Dept. REF-3
4300 W. 62nd St., Indianapolis, Ind. 46206
[J Send FREE Photofact Cumulative Index.

[J Send full details on Easy-Buy Plan.

4 Ways to Select Your PHOTOFACT
Library:1. Complete your present
PHOTOFACT Library. 2. Order a**Starter"
Library—200 Sets (Nos. 401-600—
coverage from 1958 to 1963—only
$12.66 per month). 3. Order by brand
name and year—see handy selection’
chart at your Distributor. 4. Order
a complete PHOTOFACT Library—

®

My Distributor is:

get FREE file cabinets, plus a selec- Shop Name .
tion of valuable books and Elec- Attn.
tronics Courses.

Address

SEE YOUR SAMS DISTRIBUTOR

FOR FULL DETAILS, OR MAIL COUPON LCify__,, State Zip
[k N &N B B B N N B E B N § N N |
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1
There’s no
sure way (o

success 1n
electronics-

10

but I'll put my money

on the man who

makes himself

a specialist

in one of these

key areas”?

Take the advice of men who have worked their way
up to the top in the electronics industry. Make vourself
a specialist in one of the key areas of electronics.
Then stop worrying how cutbacks, layoffs and cantract
terminations will affect you and your family. If you have
up-to-date, specialized knowledge, you can ook for-
ward to security and excellent earnings while men with
ordinary qualifications are made obsolete—and unem-
ployed—by advances in technology or by automation.

But, to become a specialist, you must supplement
your experience in electronics with more technical
education. Going back to school isn’t easy fcr a man

RADIO-ELECTRONICS
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who holds a full time job and has family obligations.
And few residence schools offer educational programs
directly related to current employment requirements
in the electronics industry

CREI Home Study Programs offer you a practical way
to get the additional education you need without going

back to school. You study at home, at your own pace,
on your own schedule. And, because CREI Pragrams
are developed and kept up-to-date with the help of
engineers and scientists from every part of the elec-
tronics industry, you study with the assurance that
what you learn can be applied to the job immediately.

ELECTRONIC ENGQINEERWNG TECHNOLOGY

Because CREI Programs cover all the areas of elec-
tronics that are important now and will be even more
impartant in the future, you're sure to find a program
that fits your particular ambitions and career objectives.

You're eligible for a CRE!| Program if youworkin elec-
tronics and have a high school education. Our FREE
book gives compiete informa-
tion. For your copy of this book,
mail postpaid airmail card today
or write: CREl, Department
1403-C, 3224 Sixteenth St.,
N.W., Washington, D.C. 20010.

Founded 1927

e e — 'y
=
Accreditec¢ Member of
The National Home Study Council

COMMUN\CATIONS —RADRR ¢ SERVO

SERVOMECHANISMS
SPACE DATR SYSTEMY -

¢ COMPUTERS

REROSPACE RADRR

SPR(ECRAFT TRACKING ¢ CONTROL
NUCLERR INSTRUMENTRTION

AERONRUTICAL € NAVIGRTIONRAL
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NEWS BRIEFS continued

with most artificial limbs involves mus-
cles relatively distant from the fore-
arm, but with the electronic arm the
fingers are moved by a tiny reversible
dc motor and guided by electric nerve
and muscle currents in the upper part
of the forcarm. About 200 Russians
have been fitted with these electronic
arms, and a British foundation has re-
cently paid $30,000 for rights to the
device.

DIRECT-DIAL MOBILE PHONE

DEVELOPED BY BELL LABS
Awaiting FCC approval is a new

direct-dialing mobile radio system

Pt

i

gk sty

REALLY STACKED!

From top to bottom... Port-A-Lab, Fleet Courier
308 Business Band Radio, Courier 12, Courier 23
and Courier 1M. All loaded with famous e.c.i.
quality features that make us the leader. You
name it, e.c.i. rigs have the built-in plus features

you demand . . . 23 channel operation, triple con-
version, transistor power supply, PA system,
chrome cahbinet. Compare. We'll stack ‘em up
against any rig, so will you. e.c.i. 2 way radios are
from $103.50. See your dealer or use the coupon.

@@H electronics communications, inc.
56 hamilton ave., dept. RE-3, white plains, n.y.

With the new MJ Mobile Radio
Telephone System, a user in a car picks
up the handset and dials, even long-
distance, just as with an ordinary
phone. Operation is “full duplex,”
again like an ordinary phone, so the
caller need not switch back and forth
between transmit and receive. Up to
11 channels (in the 150-mc band)
will be allocated to serve such phones.
A mobile set not in use continually
hunts for an unused channel, so that it
will instantly be ready for an incoming
or outgoing call.

IEEE HAS NEW OFFICERS

Dr. Bernard M. Oliver, vice presi-
dent of research and development,
Hewlett-Packard Co., is president of
the Institute of Electrical and Electron-
ic Engineers for 1965.

The vice presidents will be Dr.
W. G. Shepherd, professor and head
of the Electrical Engineering Depart-
ment of the University of Minnesota,
and Mr. Hendley Blackmon, engineer-
ing manager, association activities,
Westinghouse Electric Corp. Haraden
Pratt of Pompano Beach, Fla., will con-
tinue to hold the office of secretary for
1965, and the treasurer is Seymour
Herwald, vice president of Westing-
house Electric Corp.

BRIEF BRIEFS

At 0000 hrs UT Jan. 1, 1965,
(1900 hrs EST, Dec. 31, 1964) CHU
time signals were retarded 100 milli-
seconds, it was announced from Ot-
tawa.

Hi-fi engineers have been quoted
as saying that manufacturers of high-
fidelity equipment appear more inter-
ested in designing with field-effect
transistors than with integrated cir-
cuits. TIntegrated circuits haven’t re-
placed conventional tubes and transis-
tors in hi-fi sets because at present
they are difficult to cool, are more
expensive and don’t provide a high
enough power output.

Raytheon Co. is adding 66 new
types to its replacement television
tube line. Of these, 10 are used in im-
ported radios and hi-fi units. END

CORRECTION (/

The item “Do-It-Yourself Parallel-
R, Series-C Nomogram” in the Try
This One department of our February
issue contained an erroneous formula.
The series-capacitance formula print-
ed on page 102 should of course read:

cicz

Ci+cC2

With the formula as printed, using
the nomogram would be a great deal
quicker—even with simple, small num-
bers! END

CT:
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PRODUCT
i

B "'l i

Mﬂmm&

. SYLVANIA

PICTURE TUBE

SBILVER SC

SYLVANIA ELECTRIC PRODUCTS INC.

rraes tuat Greangv
SENECA FALLS, NEW YOANR
um-qnmmn“owm—mu-ﬁ.m

GENERAL TELSPHOME & BLECTIONICS @)

Now your Sylvania Distributor
can put you in The Yellow Pages

The Yellow Pages are the first place Here's a special program that means customers that you sell the depend-

people look when they want to buy. more customers and extra profits able line of radio and TV tubes, in-
Studies show that 90% of all tele- for you. Our ads appear in your local cluding famous SILVER ScREEN 85®
phone subscribers consult their Yellow Pages, directing customers and color bright 859 picture tubes.
Yellow Pages when they want to find to you. Your Sylvania distributor can Your Sylvania distributor has full
a local source for products and serv- show you how your own listing may particulars on how you can share in
ices. It's a fact: your potential cus- be part of the Sylvania ad. this program designed especially
tomers let their fingers do the The new Sylvania Trade Mark for you. Check with him today.

walking when a TV set needs pro- Heading will be seen—it's big, at- Electronic Tube Div., Sylvania
fessional servicing. tractive, and descriptive. It tells Electronic Components Group.

SYLVANIA

SUBSIDIARY OF \
GENERALTELEPHONE & ELECTRONICS GVF‘E

NEW CAPABILITIES IN: ELECTRONIC TUBES ¢ SEMiICONDUCTORS o MICROWAVE DEVICES ¢ SPECIAL COMPONENTS ¢ DISPLAY DEVICES
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AR two-speed turntable................

(includes oiled walnut base and transparent dust cover)

Dyna Stereodyne III cartridge................
Dyna SCA-35 integrated amplifier..........

Two AR-4 speakers in oiled walnut........

P)-Lr.r‘- - 7 -
b&.-,'.‘;#- ey g AL R,
% S T e

This is a Dyna-AR system. |

.................................................. $ 78.00
.................................................. 19.95
.................................................. 139.95
(in kit form $99.95) |
.................................................. 114.00
(in unfinished pine $102.00)
Total .ocvvveiiee $299.90 to $351.90

One year ago it would not have

been possible to assemble a stereo

system of this high quality at this

low cost.

Each of these components has already
carned a unique reputation for absolute
quality independent of price.

The AR turntable, one of the most hon-
ored products in hi-fi history, has been
selected by five magazines as number
one in the field. (Gentlemen’s Quarterly
chose it editorially for a price-no-object
system costing $3,824.) It has also
been cited for outstanding visual design.

The Dyna Stereodyne III cartridge is
an improved model at a new low price.
It is one of the truly musical pickups.

The Dyna SCA-35 integrated amplifier
was described simply and accurately in
the 1964 Hi-Fi Tape Systems as “the
finest low-powered amplifier on the
market.” We have nothing to add except
to note that the all-in-one® SCA-35 has
more than adequate power to drive
AR-4 speakers.

* Also available at a slightly higher price with
preamp and power amplifier separate.

Modern Hi-Fi wrote of the new AR-4
speaker: “The results were startling. ..
16

the AR-4 produces extended low-dis-
tortion bass. The power response and
dispersion of the AR-4’s tweeter are as
good as those of units that cost many
times as much. All in all, it is difficult
to see how AR has achieved this per-
formance at the price.” |

These components comprise a complete
record-playing system that will play
both monaural and stereo records at
33/ or 45 rpm. A Dyna FM-3 sterco
tuner may be added simply by plug-
ging in to the SCA-35. '

You can hear this stereo system at the
AR Music Room, New York City’s
permanent hifi show on the west |
balcony of Grand Central Terminal.

|
____________ T
|

| 24 Thorndike St.,Cambridge,Mass. 02141 !

| T would like more information on the |
| stereo system shown here, and on ]
Dyna and AR products.

NAME
| ADDRESS

www. americanradiohistorv. com

orrespondence

/
HARDLY A BREAKTHROUGH? ‘/

Dear Editor:

As startling indeed as a tremen-
dous breakthrough is Peter Sutheim’s
article “At Last—Wireless Power
Transmission” on Raytheon’s demon-
stration of a helicopter powered by
microwave energy (R-E, January
1965).

In the same mail delivery with
your January issue is the Jan. 12 issue
of Look, which features the Kitty
Hawk pictures of the Wrights’ first
flights and another of Ford’s first au-
tomobile, both of which in retrospect
encouraged the thrilling speculations
that microwave-powered flight was
just around the corner, given a decade
or two of refinement.

But, like lcarus, my enthusiasm
fell to earth when I computed the
power efficiency, from the 5 kw trans-
mitted to the % hp (150 watts) de-
livered, as only 3%! It sank even deep-
er with the realization that the dis-
tance was only 50 feet, and that mi-
crowave beams do not converge, but
diverge at appreciable distances, with
consequent great decrease in received
power, whereas laser beams of coher-
ent radiation have very small diver-
gence.

Were this demonstration as per-
suasive as the Wrights’ first flights, or
as Henry Ford’s first Tin Lizzie, my
enthusiasm over this article would still
be high. Nevertheless 1 have only the
best wishes and hopes for the ultimate
success of this project.

BENJAMIN F. MIESSNER
Miamni Shores. Fla.

The author replies:

The demonstration, according to
Raytheon. was intended to suggest po-
tential, rather than to display a per-
fected system. The Wright brothers’
first flight covered 120 feet and car-
ried only the pilot, who had to lie
prone on the lower wing. Sixty years
later, we hail that as a tremendous
breakthrough, as did some farsighted
people then. But many, confronted
with the modest achievement of that
first flight (a later one that same day

continued on page 20
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NO ONE CAN GUARANTEE YOUR FUTURE

— NOT EVEN
You!

WE KNOW 156 MEN WHO DID THE NEXT BEST THING

They Became a Part of the Lafayette Associate Store Program

Business can be a funny proposition. You're an independent businessman, like those other 156
men. Then one day you discover competition has become too big and too tough to take on by
yourself. You want to fight back-—launch new advertising campaigns, expand your line, send out
sales literature, mail out catalogs, do something to keep the business going. But it's just too much
for one man alone.

You need the know-how and support of a large corporation . . , the advantages you get as a fran-
chised dealer in the Lafayette Radio Electronics Associate Store Program, This program enables
you to own your own store in America’s fastest growing chain of retail electronics centers. You en-
joy every benefit of this 44-year-old organization, while you maintain your financial independence
through ownership.

If you have a basic knowledge of radio, TV or electronics, you owe it to yourself to investigate the
Lafayette Associate Store Program,

This Is What We Offer You:

1. Business Stability — Lafayette has
been in business 44 years. You'll
cash in on this established reputa-
tion.

2. product Diversification — You can
sell everything Lafayette offers . , .
hi-fi stereo, citizens band, tape re-
corders, radios, tools, and much
more. You'll attract more customers
than you ever thought possible,

3. Advertising Support — Year round
advertising, publicity, public rela-
tions and promotional campaigns
have established Lafayette and its
franchised deaiers as America's Hi-
Fi and Electronics Centers.

MARCH, 1965

4. Protected Territory — Yours will be
the only franchised Lafayette Radio
Electronics Associate Store in your
marketing area,

5. Marketing Guidance — We'll help
you set up a complete operation to
build a successful future, and main-
tain it. We will always be available
to help you in any way possible.

We are looking for a limited num-

ber of men who want to become a

part of the Lafayette Associate

Store Program ., . .. men who

are willing to invest $10,000 to

$30,000 to make a new husiness
career for themselves.

WwWWW.americanradiohistorv.com

for complete
il the coupon mplefe
i’rf:'rmaﬁon without obligation

L% I | -A L ] - .,
Lafayette Radio Electronics Corporation l
l Dept. ASIC-S
111 Jericho Turnpike |
l Syosset, L. 1., N. Y. 11791
I Mr. Rokert Laub: l
Please send me full information on how ! can |
l own my own profitabie business. ! understand
I there is no obligation,
I N AN € . b i b s e s i b g ool I
I Address.....co.c.. I
l City i State.............. Zipeoien -I
ows o o0 o o0 o mm EE S B SE Em
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Model Description Model Description
LPV-yU18 18 Active Cells LPV-VU15 15 Active Cells
VHF—upta 175 miles VHF—upta 150 miles
List UHF—upto 90 miles List UHF—upta 90 miles
$69.95 FM —upto 75miles $59.95 FM —upto 60miles
Model Description

LPV-VU12 12 Active Cells

VHF —upto 125 nifes
List UHF—upto 65 niles
$49.95 FM —upto SO niles

You Can’t Have Everything

Madel
LPY-YU9

List
$39.95

AT

9 Active Cells
VHF—up te 100 miles
UHF—upto 40miles
FM —upto 40 miles

Model
LPV-YUG

List
$27.50

Description

6 Active Cells
VHF—upte 75 miles
UHF—upte 25 miles
FM —upta 30miles

Licensed under one or more
of U.S. patents 2958,081;
2,985.879;3,011.168; 3,108.
280: 3,150,376 and additional
patents pending n U.SA.
and Canada. Produced by
IF0 Elecironics Corporation
under exclusive license from

the University of tilinois .

foundation,

YouWantina TV Antenna?-
VHF? UHF? FM Stereo?

Single Down-lead?

You most definitely can—when you i

i

nstall the remarkable new

LOG-PERIODIC

THE CAP-ELECTRONIC DIPOLE

Copyright 1964 by JFD
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have heard one objection to multiple-
transistor units that T have not seen
discussed in your magazine: since the
transistors are in serics, they must
switch off one at a time.

I don’t know how much difference
this could make in practice. However,
I tried a slightly modified version of the
unit that appeared in the June, 1963,
Popular Electronics, both with and
without a high-turns-ratio coil. I am
now using a single-transistor unit on a
1956 Ford Six. I noted no difference in
performance (no high-speed tests),
nor any improvement in gasoline mile-
age. The car has been outside in below-
zero weather and started casily.

However, I don’t believe my pres-
ent unit is more costly than Mr. King’s
Zenerless unit (R-E, September 64, p.
34). Mine uses a Delco DTG-2400
transistor, protected by a PolyPak Zen-
er ($1.49). T used a Motorola ballast
resistor for the transistor ignition, a
Jones plug arrangement for switching
back to conventional, a relay as sug-
gested in the May, 1964, Electronics
World, and a 250:1 coil purchased
from a local supply house for $2.95.
The entire cost including separate
chassis boxes for the relay and the
transistor unit was about $16. McGee
Radio sells a kit for Mr. King’s unit
for $16.95.

I would like to see some discus-
sion of the question raised in the first
paragraph, also of the relative merits
of a capacitive-discharge system.

Loyp FiGHT
Kansas City, Kan.

THEM DAYS IS GONE FOREVER

Dear Editor:

Reading Matt Zahner’s “Listen to
Europe on Your Broadcast Radio” I
remember that we in Germany listened
to American radio stations as early as
1928. For Europeans the transmitting
hours are more favorable than the oth-
er way. Thirty-six years ago I often
heard WGY with a six-tube superhe-
terodyne (battery-operated) and a
frame antenna. To check the recep-
tion, we got W2XAF and W2XAD in
the short-wave band, which at that
time carried the same program as
WGY.

Today reception of American
medium-wave stations is impossible.
There are more than a thousand
broadcasting stations here in the me-
dium band and many of them operate
the whole night through.

Dr. ADOLF RENARDY
Stolherg-RHL, Germany

[There are more than 4,000 AM
broadcast stations in the U.S. and Can-
ada. Many broadcast 24 hours a day,
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too. That’s why a selective receiver is
desirable for trans-Atlantic reception.
The weekly silence from midnight to
5 aM on Monday mornings, a habit
of many stations, is a break for the
dx’er—Editor]

WATCH FOR AUTO
ELECTRICAL TRANSIENTS

Dear Editor:

With reference to the transistor
ignition system in Rabio ELECTRON-
1cs, December 1964, I have found that
leaving one leg of the coil and capaci-
tor connected for emergency purposcs

New University 8000: $29.95.
With slide switch (the 8100): $31.50.
Model DS-10 Desk Stand: $6.95.

It's a cardioid. It's dynamic. It's
shock-mounted. It offers variable
impedance and uniform wide-range
response. It's designed and made by
LTV/University and it's less than
$50.00. Less than any other cardioid!
It's only $29.95. And it's sold with the
world’s only five-year microphone
warranty!

The new University 8000 is a ‘“‘first”

and “only.” For those who like to be ex-
clusive, that's one reason for buying it. The
important reasons may be found in the follow-
ing microphone buyers’ guide!
There Are Cardioids...and Cardioids. All car-
dioids are essentially ‘’deaf’’ to sounds origi-
nating from the rear. They're invaluable for
eliminating background sounds, for use in noisy
and reverberant areas, for reducing feedback
and for permitting a higher level of sound rein-
forcement before feedback would normally
occur. BUT—not every cardioid uses rugged
dynamic generating elements. There are crystal
cardioids which offer high sensitivity and out-
put. But their response is limited; deterioration
is rapid due to heat, humidity, rough handling.
The University 8000—a cardioid dynamic—is
virtually indestructible.

WwWWW_americanradiohistorv com

is not feasible.

The primary of the original coil
should be disconnected completely. A
car’s electrical system is so full of
transients that any voltage change
charges the capacitor. When it dis-
charges, it induces a current through
the coil. The secondary voltage builds
up and feeds back through the system,
making even higher transients; thus
the danger of breuking down the tran-
sistors and possibly other components.
This may occur either by grounding
the secondary or leaving it open.

E. F. KrRUMEL

Omaha, Neb. END

Why the new 8000
is the most demanded
microphone (o its kind)

Tape Recording. Cardioid mikes are essential
for quality recordings. They pick up only the
performer over a wide frontal area. They pre-

vent the output of speakers from affecting the
mike, thus eliminating feedback squeal, and
permit recordists to work from far or near. For
stereo, only cardioids can assure proper bal-
ance, if both are matched. University quality
control makes any two 8000’s absolutely
identical ‘“‘twins'’ to assure full stereo effect.
Realism. The new 8000 offers wide-band
response, extremely uniform to eliminate
sibilants (hissing S's), bass boom and tinny
treble. Its reproduction quality is virtually in-
distinguishable from the live performance. The
8000 has variable impedance— 250 to
20,000 ohms, and comes with a 15-foot cable.
For complete specifications, ask your dealer
for literature or write LTV/ University, 9500 W.
Reno, Oklahoma City, Okiahoma, Desk RE-35.

I LGP
UNIVERSITY.

A DtviISION OF LING-TEMCO-VOUGHT. INC.

9500 West Reno, Oklahoma City, Okla.
21
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need
electronics

know-how

simply:

Drop into your
nearest electronics
parts store.

Select the RIDER
paperback that
meets your needs.

Beginners AND Experts
read RIDER hooks!

For free 1965 catalog, write:

JOHN F. RIDER PUBLISHER, INC.
116 West 14th St., N.Y.C. 10011
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SERVICE CLINIC

By JACK DARR Service Editor

Serving the Audiophile

Hi-fi service can mean extra in-
come for a TV technician. You already
have most of the equipment: scope,
vtvm, signal generators. Distortion me-
ters, IM analyzers, etc. can be added as
you go—even built from kits (Heath
and Eico). I'm speaking of real Golden-
Ear type hi-fi, not the cheap stuff, but
the types with about $500 or more of
really high-quality audio equipment.
These people have bought the best, and
they want the best service on it. Also,
they are willing and able to pay a pre-
mium service charge to get good work.
So, give it to ’em. Truthfully, most of us
enjoy a chance to do a real “gung-ho”
service job anyhow, without trying to
hold down the bill!

First, you have to know the equip-
ment. If you don’t have complete serv-
ice data, get it. Most of the better units
come with full schematics. Ask the own-
er for them, if he didn't bring them
along. Learn the language of the hi-fi
bug: “presence,” “separation” and so on.
Most real hi-fi fans know a surprising
lot about how their equipment works.
so you can talk to them in your own
technical language. More important,
even without the technical knowledge,
they know how they want the rig to
sound, so don’t ever argue with them. If
they say “Tt still doesn’t sound right!”
believe them, and keep on working until
it does.

Be thorough: don’t skip anything.
On every one of these jobs, you ought
to: check the B+ voltage, all plate and
screen voltages; check all tubes, espe-
cially for grid emission or shorts; check
ripple with a scope; run a square-wave
test on at least two frequencies, 50 and

This column is for your service
problems—TV, radio, audio or general
and industrial electronics. We answer
all questions individually by mail, free
of charge, and the more interesting
ones will be printed here.

If you're really stuck, write us.
We'll do our best to help you. Don’t
forget to enclose a stamped, self-ad-
dressed envelope. Write: Service Edi- |
tor, Radio-Electronics, 154 West 14th
Street, New York 10011.

10,000 cycles, say. With a sine-wave in-
put, check at various input levels for
any sign of clipping or parasitic oscilla-
tion. The square-wave tests will also
check the action of tone controls or
compensating networks (Fig. 1).

In the higher-power amplifiers,
from 10 watts on up, never turn the am-
plifier on unless the speaker is con-
nected! A suitable resistor can be sub-
stituted (and you’d better have at least a
50-watt unit for the bigger ones). Very
important in transistor power amps, and
you can blow a $35 output transformer
out of a tube amplifier in about 5 sec-
onds, if the output is open. The plate-
voltage-plus-signal-voltage rises to such
high peaks that the transformer flashes
over internally. In transistor amplifiers,
avoid shorting the output—even for a
moment. Some can take it, but most
can’t.

Don’t trust your tube tester on pow-
er output tubes. Experience has shown
that distortion and other troubles can be
due to power tubes that “test good.” Of-
ten as these tubes get older, their IM
distortion goes up. The best tester for a
tube is the equipment it is used in!

Total power output can be checked

continued on page 25

LT LT

PERFECT AT LOW PHASE LEADS AT PHASE LAGS AT BOOST AT LOW LOSS AT LOW
FREQ LOW FREQ LOW FREQ FREQ WITHOUT FREQ WITHOUT
PHASE SHIFT PHASE SHIFT
‘ Fig. 1 — Scope
across output tells
much of amplifi-
er’s performance.
“Fuzz” or sine
‘ wave riding on
PERFECT AT HIGH LOSS & PHASE SHARP SLOPING OVERBQOST AT square wave
FREQ CHANGE AT HIGH RESPONSE AT HIGH FREQ OR means  parasitic
FREQ HIGH FREQ RINGING oscillation.
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The World’s first all-channel
VHF/UHF/FM/Stereo antenna
(with single Down-lead)is here.

(And only JFD has got it!)

You can’t satisfy today's complex VHF/
UHF/FM reception needs with yesterday's
antennas. Today’s “VU" TV sets call for a
single all-powerful all-band antenna that
delivers the signals you need for picture-
perfect reception on all channels 2 to 83—
plus FM Stereo.

That's why smart installers and dealers
are switching to the new JFD LPV-VU.
This newest antenna advance from the JFD
Champaign, Illinois R&D Laboratories,
teams (1) the acclaimed JFD Log-Periodic
concept with (2) a totally new antenna de-
sign principle—the capacitor-coupled elec-
tronic dipole.

Result? More driven elements than ever
before possible for the most efficient per-
formance ever on VHF, UHF, FM/Stereo
—from one antenna, with one lead-in.

And you can choose from five gold alo-
dized LPV-VU Log-Periodics to satisfy
every location, any budget: model
LPV-VU-18, LPV-VU-15, LPV-VU-12,
LPV-VU-9 and LPV-VU-6.

New from JFD—another outstanding ad-
vance in dipole design, the capacitor-cou-
pled electronic dipole!

By introducing parallel plate capacitors
into predetermined positions along the di-
poles, and by precisely adjusting the value
of each capacitance:

1. More dipoles are made to resonate on
the high VHF band with a corresponding
increase in gain.

2. Higher mode operation in UHF band
achieves higher gain on channels 14 to
83—equal or better than that of parabol-
ics. Improves FM stereo performance.

3. More uniform gain across each band,
with narrower beamwidths. High front-
to-back ratios greatly improve ghost re-
jection—insure excellent color fidelity.

86
LN
5 ™ s
00 o

PLUS ..

1. Patented frequency independent Log-
Periodic design maintains same high per-
formance efficiency regardless of station
or band tuned in.

2. Only one downlead needed. A JFD
ACB80 splitter, included with each
LPV-VU, permits you to tie directly into
VHF, UHF and FM set inputs.

3. New low-impedance twin crossarms
function as crossed feeder harness. Step
up gain and improve signal transfer.

LPV-VU OFFERS NEW
MECHANICAL ADVANCES, TOO!

® Twin square aluminum crossarms. ® Stain-
less steel terminals. ® Oversized unbreak-
able Celanese “Fortiflex A” insulators.
8 Solid aluminum bus bar transformers.
® Tubular crossarm supports on larger LPV-
VU’s. m Double U-bolts with 4 serrated-
gripping profiles for 6-inch gripping span.
m Electrically conductive gold alodizing.

JFD

JED International, 64-1

INSTALLER BEWARE!

Don’t spoil your

VHF reception!

Addition of a separate UHF antenna to a
present VHF installation may cut the VHF
signal being delivered to your set. Incoming
signals from a VHF transmitter may be
scattered from the UHF antenna. Scattering
produces less signal and multiple signals
which cause ghosts.

SO WHY USE TWO WHEN
ONE LPV-VU WILL DO?

Install the all-channel JFD LPV-VU and
get the best VHF and UHF from one an-
tenna with one down-lead!

A SPACE-AGE PRODUCT
OF THE WORLD’'S GREATEST
TV/FM ANTENNA LABORATORIES

This newly completed laboratory, located
on a ten acre site in Interstate Research
Park, in Champaign, Illinois (home of the
University of Illinois) marks a milestone in
antenna history. It is dramatic proof of JFD
leadership in antenna technology. Its fully
staffed and equipped engineering staff, un-
der the supervision of Dr. Paul E. Mayes, is
blazing new trails in antenna design. This
priceless know-how is built into each
LPV-VU you sell.

The JFD LPV-VU is adapted from the
geometrically derived Log-Periodic antenna
formula developed by the Antenna Research
Laboratories of the University of Illinois.

JFD ELECTRONICS CORPORATION
15th Avenue at 62nd Street, Brooklyn, N. Y. 11219
JED Electronics- Southern Inc., Dxford, North Carolina

Ave. 7,N. Y
JFD Canada, Ltd., 51 McComuck Street Toronto, Dntano Canada

SEE YOUR DISTRIBUTOR. WRITE FOR BULLETIN 806 FOR COMPLETE DETAILS.

Al
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ZERO IN ON 1965's WORLD OF ELECTRONICS

at the International Exhibition of

ELECTRONIC
COMPONENTS

and the 1st International Exhibition of
AUDIO EQUIPMENT

Paris Porte de Versailles
April 8 to 13, 1965

The greatest International
Electronic Exhibition

Parts, tubes and semiconductors, test
and control apparatus, audio equipment

For complete information and literature:
S.D.S.A. 16, rue de Presles

Paris 15, France

Tel. 273-24-70

Official transport to the Show:

AIR FRANCE

Overseas Trade Show Department

683 Fifth Avenue, New York, 10022

Under the sponsorship of the F.N.LE,

INTERNATIONAL
SYMPOSIUM ON
TECHNIQUES OF MEMORIES

April5to 10, 1965
125 Avenue de Suffren, Paris, France
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CORRESPONDENCE continued

made 852 feet), must have been skep-
tical about suggestions that heavier-
than-air flight would transform military
strategy forever and permit crossing
the continent in armchair comfort at
approximately the speed of sound.
All that seems necessary for a
technological development to succeed
as a commercial device is that it fill a
need or a desire, at a price people are
willing to pay. Apparently there is
great promise that microwave power
transmission, even in its earliest stages,
may do just that.
PETER E. SUTHEIM

CANADIANS CAN'T AFFORD
THIS HOBBY!

Dear Editor:

I have enjoyed your magazine for
several years. I have seen a number of
excellent projects that I would like to
build. However, most of the people in
Canada can’t afford to construct
equipment because parts are too ex-
pensive. The prices in our own whole-
sale catalog run from 300% to 600%
higher than the estimates some of your
authors place on their projects.

The import duty for receivers,
parts, etc., is approximately 40%. To
this, add 10% for the Canadian dollar
exchange, plus shipping charges, and
you get a nice round figure of about
200% above American retail prices.
Even this markup is too much, but
where does the remaining 100% to
400% come from?

Tubes are not so bad—they may
run twice the American price; but
some of the less commonly used tran-
sistors are almost 10 times as high as
the American prices. Most completed
amplifiers, tuners, etc., are also availa-
ble for only a little more than double
the American prices.

I believe that, somewhere along
the way, someone is using duty as a
coverup for jacking the prices sky high.
This sounds an awful lot like unlawful
price setting to me. Don’t you Cana-
dians think it’s time we did something
besides cry in our milk? How about
writing your MP about it? What about
you unemployed smugglers? Can’t
you see a good thing when it comes
along? Let’s wake our Government
up, one way or another.

D. Dawson
Penny, B. C.

TRANSISTOR IGNITION QUESTIONS

Dear Editor:

I have followed the articles and
correspondence concerning transistor
ignition with considerable interest. I

RADIO-ELECTRONICS
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The VHF-FM antenna
that challenges

VL-10 (illustrated)

9 driven elements
1 parasmc element
List price $34.95

NEWF'NCO\?WfW
"COLOR-VE -LQG"

VHF-FM ANTEN

Finco's Color Ve-Log challenges all competition on color or black and white reception
and stands behind this challenge with a ‘‘Guarantee of Supremacy’’. The swept ele-
ment design assures the finest in brilliant color and sharply defined black and white
television reception — as well as superb FM monaural and stereo quality. FINCO pre-
cision-engineered features make these advanced-design antennas indispensable to
good home sight-and-sound systems. And, of course, they carry the famous uncon-
ditional guarantee from the leading manufacturer in the field — FINCO. Promote the
Color Ve-Log Antennas with pride, sell them with confidence, and profit handsomely.

Featuring Finco’s Exclusive Gold Corodizing

VL-7
5 element VHF-FM 7 element VHF-FM 195 element VHF-FM 18 element VHF FM
5 driven elements 7 driven elements 5 drlver_\ glements 9 driven elements
List price $16.95 List price $23.95 _parasitic elements . 9 parasitic elements
List price $46.95 List price $54.50

The FINNEY Company ¢ 34 W.Interstate Street « Bedford, Ohio

Write for color brochure #20-307, Dept. RE

MARCH, 1965
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VIALLORY

Tips for Technicians

Mallory Distributor Products Company
a division of P. R. Mallory & Co. Inc.
P.O. Box 1558, Indianapolis. Ind. 46206
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How to reduce
ripple In solid state circuits

r

Full wave bridge rectifier

nu7
VAC +
\_l_l [T+
] o
e

Rectifiers:

|
oo

Type V
25 amps

3 amps Type VS

15 amps
Capacitors:

D

Many of the new solid state circuits you’ll be working
with are line operated. This means that the power supply
has to produce just about as pure DC as possible, at
anywhere from 3 to 25 volts. How do you get ripple
down to the rock bottom minimum, so there’s no trace
of 60 cycle hum in the output?

First tip: start out with a full wave rectifier. This
inherently gives you far less filtering to do than a half-
wave rectifier. If you need up to 1.5 amperes DC, the
simplest way to do the job is to use a Mallory Type FW
full wave bridge circuit package. All four rectifiers are
factory-connected in this compact, encapsulated unit.
All you need to do is connect the four leadwires—
AC input and DC output—in your circuit, and you're
ready to go. You’'ll save yourself some money, because
the package costs appreciably less than four separate
rectifiers. Or you can use a full wave center tap ... we
have packaged circuits with either positive or negative
center, also rated 1.5 amperes. And if you need higher
currents, take a look at our stud-mount and press-fit
types which go up to 25 amperes.

Next tip: use a lot of capacitance. Brute force filtering
is the sure way to Kkill ripple. And when it comes to
packaging maximum capacity into a filter, the Mallory
line gives you a broad choice. The “mostest microfarads”
comes in the CG computer grade series, where you can
get up to 115,000 mfd. at 3 volts in standard, off-the-shelf
parts . . . dollar for dollar, the most filter for your money.
But you don’t always need this much capacitance, or
perhaps you have limitations on physical size. Then
take a look at what you can get in Mallory T C capacitors
(the horizontal mounting type): up to 1000 mfd,,
at 50 volts.

Or maybe you’d prefer a vertical twist-mount type.
That’s our famous FP series. Up to 10,000 mfd. at
6 volts, or 7,500 mfd. at 25 volts in single units, and
slightly less in multiple-section types.

Your Mallory distributor carries a wide selection ready
for immediate delivery. See him soon. He’s your best
source for everything that’s best in electronic components.

RADIO-ELECTRONICS
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SERVICE CLINIC continued

with the load resistor. Two 8-ohm 50-
watt resistors will take care of 8-ohm
outputs (singly), 4-ohm (in parallel)
and 16-ohm (in series). By feeding the
right input signal into the amplifier, the
actual audio power dissipated in the re-
sistor can be measured by measuring
the rms voltage across the resistor and
using E*/R to get the power. (Don’t
try to pick up the resistor when you get
through, either! IUll be hot!)

Check all coupling capacitors for
leakage. Even a very slight leakage can
cause clipping and a very severe distor-
tion. Be sure that all filter capacitors are
in perfect shape, to keep out even a
trace of hum.

Test records and tapes are essen-
tial. They are the only practical way to
check stereo separation, balance, etc., in
a complete system.

It is important to be able to check
distortion and frequency response, not
just maximum power. An amplifier own-
er will often want to know whether his
amplifier “meets specs.” He'll love you
if you can present him with a sheet of
graphs that show him that it does. [For
help in making and interpreting audio
measurements, try two books, available
in paperback from Gernsback Library
(154 West 14th St., New York, N.Y.
10011): Audio Measurements by Nor-
man Crowhurst (G-L No. 73), and
Maintaining Hi-Fi Equipment by Joseph
Marshall (G-L No. 58). The latter has
an index arranged especially for trouble-
shooting.—Editor]

So, that’'s about all it takes: pa-
tience, test equipment and a bit of sales-
manship. Scope tests are very useful.
They not only give you the information
you need, but they impress the custom-
er, who is probably leaning over your
shoulder while you work, another char-
actersitic of the breed! Let him; he
likes it, and he’s sincerely interested in
what you’re doing.

Just don’t forget to charge ’em ex-
tra to make up for the extra work.
They’ll appreciate it a lot more if you
do. They’ll have pure tones in the mu-
sic, and you’ll hear that pure tone of
the jingling in your pocket! U

Grundig ‘‘Einlander” tape
recorder

I brought back a Grundig TK-30
tape recorder from Germany. It worked
on 50-cycle current there. How can 1
convert it to work on 60-cycle current
here?~—R.D., Fort Hood, Tex.

You're out of luck, I’'m afraid.
There are recorders, the TK-30 and
TK-35, that were made to operate only
on 50-cycle current in Germany. The
export models have phasing capacitors
and special tapped motors to allow
them to work on either 50- or 60-cycle
supply.

MARCH, (/
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To find out, check your motor. If
it is a number 7882-022, it is strictly
a 50-cycle motor, and the motor, phas-
ing capacitor and quite a few other
things will have to be changed to make
it work on 60 cycles. Sorry.

Too much B4 on amplifier

I've got a good amplifier with a
burned-out power transformer. I'm try-
ing to use a junked TV power trans-
former on it. Works OK, but I've got
too much B+ voltage! Got about 400
volts instead of the 300 or so I want. 1
tried a series resistor to drop it, but it
gets too hot! Any ideas? —L.W., Oak
Park, 1.

About your best bet would be to
change your filter system. Using the
capacitor input circuit you have now,
you’re going to get the ac transformer-
secondary voltage plus about 25%; the
input filter capacitor charges to almost
the peak voltage (Fig. 2-a).

Try changing this to a choke-input
filter circuit. Add about a 4-6-henry

PWR

TRANS 400-

NOBODY makes better
CITIZENS BAND RADIO

CHOOSE
THE ONE
THAT
FITS

Model FS-23

YOUR
NEEDS..:

Whatever type of CB
system you require
for your needs. Sonar
will provide it. You
can choose a com-
plete system or a less
complex listen-re-
spond set-up. With
Sonar construction
your equipment will
never become obso-
lete...you can add on
or expand to meet
growing needs prac-:
tically and econom-
ically.

Unparalieled de-
pendability with
maximum efficiency
is yours ... because
Sonar equipment is
built to standards
others cannot com:
pare with. Choose
what's best for your
needs—SONAR.

't

Solid State power supply,
locked channe! fine tuning,
7 internal crystal posi-
tions, external 23-crystal
plug-in. 1 pair crystais. 12

VDC and 117 VAC $15995

Dual conversion, Noise
Blanker, 8 crystal controlled
channels, switch for 23
channel receiver coverage,
noise immune squelch.
1 pair crystals. 6 vDC and
117 VAC and 12 vDC and

117 VAC. $22950

The ultimate standard...23
channels (no extra crystals
to buy) Solid State power
supply, Nuvistor front end,
dual conversion. 12 VDC and

117 vaConly.  $29Q50

8 crystal controlled chan-
nels, receiver switch for
23 channels, R.F.. indica-
tor, adjustable squelch.
1 pair crystals. 6 VDC and
117 VAC and 12 VDC and

117 VAC. $17950

ALL SONAR CITIZENS BAND RADIOS ARE
Fully rated 5 WATTS input designed to meet FCC regulations.
Class ‘B' modulation, for 100% Tatk-Power.
Complete with microphone with retractable cord & power cables

SONAR RADIO Corporation
73 Wortman Avenue, Brooklyn 7, N.Y. Dep

Please send me complete information on:

0O Model'H" [ Model FS-23 J Model ‘G’ [J Model ‘E'
Name

Address

City State

WwWWW_americanradiohistorv com
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SERVICE CLINIC continved

JADD
300V DC

PWR
TRANS

3

choke rated at 200 ma, as shown in
Fig. 2-b. The choke-input circuit will not
develop as much B+ voltage and, in
addition, it has much better regulation.
So you gain both ways.

Tt

(‘0“ 90000

Fig. 2-b

Vertical foldover in Philco D-181
I've got a bad vertical foldover in

a Philco D-181 deflection chassis.
12B4
VERT VERT
ouTPUT OUTPUT TRANS
FROM = S
VERT :
L 1
PLATE
e YOKE
L o
=1
VERT LIN B+
1.8MEG
—27VAT = )
HORIZ QUTPUT GRID  ~ Fig. 3

\m—ax
|

What causes this?—H.H., McAndrews,
Ky,

Usually, some trouble in the grid
circuit of the vertical output tube (a
leaky coupling capacitor, maybe, al-
though it can come from other things).

In this chassis, check the coupling
capacitors between the sync separator
and vertical oscillator, and between
vertical oscillator and output (Fig. 3).
Also, look out for this grid bias supply
circuit. As shown in Fig. 3, the negative
voltage for the vertical output tube grid
originates at the horizontal output
tube’s grid.

So, check through this circuit with
a vtvm and be sure there are no drifted-
value resistors or leaky capacitors. That
0.1-uf bypass at the bottom of the grid
resistor, for example.

Intermittent damper blowout

I've got an RCA that blows a
damper tube about one every 4-6 weeks.
On the bench, it works fine. I've checked
everything I can think of—R.S., Paines-
ville, Ohio

There might be one thing you
haven’t thought of: the difference be-
tween your shop line voltage and that
in the owner’s home. I'd check, just to
be sure.

Try running the set on the bench
at fairly high line voltages. As a last
resort, replace the original 6AU4

damper tube with one having a higher
peak-inverse rating: for instance a
6AX4-GTB, 6DE4, etc., which have
5,000-volt ratings compared to the
6AU4’s 4,400 volts. Not really the right
cure, but sometimes it helps. END

Grand Music Festival Tour is
Top Prize in Audio Contest

Empire Scientific Corp., maker of
high-fidelity speakers, pickups and turn-
tables, is sponsoring a contest—open to
anyone—which features as its first prize
a 2l-day, all-expenses-paid European
tour of music and drama festivals. The
trip is for the winner and one guest.

To compete, you must arrange 10
advertised features of the Empire “Roy-
al Grenadier” speaker system in order of
importance. Late last year, a panel of
audio experts compiled a master list. The
person whose list most nearly matches
the master arrangement wins the trip.
(There are 3,628,800 possible permuta-
tions of the list, so don’t rely on guess-
work alone!)

There are 50 second prizes—cach
a Deutsche Grammophon Gesellschaft
album of the nine Beethoven symphonies
conducted by von Karajan.

You can pick up cntry blanks and
instructions at audio dealers. Be sure to
have your entry in the mail before June
1, 1965.

great profits

[

that’s about the size of it
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Microminiaturization has come to cartridge design
in the new Sonotone Micro-Ceramic® Cartridge —a
king-sized profit-maker in a tiny case. This remark-
able new cartridge updates to 1965 performance al-
most any phonograph using a ceramic cartridge
produced within the past 20 years.

The Sonotone Micro-Ceramic Cartridge em-
bodies all the advantages of miniaturization and
light weight. Designed for low mass, lightweight
tonearms — it weighs less than 1 gram (without
bracket). Superb stereo performance is assured by
— high compliance; ability to track ar the low forces
required by today’s modern record changers; excel-

SONOTON@Eh

audio products

audio producta )’

lent separation and a smooth, clean response over
the full audio range. To top it off, all Micro-Ceramic
cartridges are equipped with the virtually indestruct-
ible Sono-Flex® stylus. For ease of installation, three
different standard mounts are available.

Four Micro-Ceramic cartridges cover all of your
replacement needs; the “27T," a high capacitance
model for transistorized phonographs; the high com-
pliance “25T"” for deluxe stereo units; the “26T" and
“28T" for replacement in a wide range of popularly
priced phonographs.

For comprehensive Cartridge Replacement
Guide, write:

Sonotone Corp., Electronic Applications Div.,Elmsford, N, Y.

RADIO-ELECTRONICS
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OPHENOMENAL 13 OCTAVE RANGE
DC to 50 keps, £2 db; - 6 db at 100 kcps. Smoothest, distortion-
free sound, to give TOTAL MUSIC RESPONSE.

O SILICON SEMICONDUCTOR ELEMENTS
First cartridge to employ silicon semiconductor elements,
Delivers fabulous output—10,000 times the power of magnetic
cartridges. Ideal for transistor circuits, 1000 chms impedance.
World's most efficient, stable, rugged, hum-free cartridge,
with indefinitely long life.

o LOWESTEFFECTIVETIP MASS
Tracks 40 kcps 2nd harmonic pinch effects of 20 keps funda-
mental; thus stylus tip stays in groove at a// frequencies with
only .5 gram needle force. No shock or modulation noise from
loss of groove contact—gives c/ean highs on loudest passages
-—on outer or inner grooves.

® ALL THE COMPLIANCE YOUR SYSTEM CAN USE—
25 MICRO CM/DYNE
Unequalled tracking ability at low frequencies. More important,
for pertect tracking of the upper register—is the fantastically
high stylus-groove resonance of 47 kcps—more than one full
octave out of the pass band!THIS MAKES A PERFECT MAR-
RIAGEOF STYLUS TIP TO GROOVE—GIVES MUSIC PURITY
,é\é\l (E)NTlRE ORDER OF MAGNITUDE BETTER THAN EVER

FORE!

S ELLIPTICAL BIRADIAL DIAMOND STYLUS
Precision-ground, polished, individually inspected and tested
for perfect symmetry. Two radii, .0002” and .0009”, assist stylus
in reducing pinch effect on inner grooves.

VIRTUALLY NO PLAYBACK LOSS FROM OUTSIDE TO
INSIDE GROOVES—ALL THE RECORD SOUNDS GOOD.

PS-15 Power
Source 2

Energy Derived From External Power Source L.
—thus saving the delicate record grooves. The
U-15 cartridge is essentially a modulating device,
not a reciprocal generator. Miniature type P-15
power source (above) has all cables to plug into
any high-fidelity amplifier. Includes switch to
feed low-level magnetic inputs or high-level

auxiliary inputs. Euphonics

Miniconic®*®

uphonics

M ARKETI

Dept. RE-3 173 West Madison Street, Chicago, Illinois 60602 e Area Code 312, 726-5831

MARCH, 1965

revolutionary new semiconductor transducer
breaks all barriers that I|m|t existing phono cartrldges

See your Hi-Fi Dealer
or Write Today for
‘“The Story of

Miniconic Phono System—
Low-Mass Tone Arm

with Plug-In
Semiconductor Cartridge

L

Model TK-15-LS Miniconic Laboratory Standard
Phono System. Consists of U-15-LS plug-in car-
tridge with biradial diamond stylus. TA-15 low-mass
tone arm and PS-15 power source. Works into mag-
netic or auxiliary inputs. With instructions. Shpg.
wt., 3% ibs. USER NET...................... 87.50

//

Model TK-15-P Miniconic Professional Phono
System. As above, but with U-15-P plug-in car-
tridge with .5 mil diamond stylus. Shpg. wt., 3} Ibs. i
USER NET.......oooiiii il PR T 71.50

Model CK-15-LS Miniconic Laboratory Standard
Phono Conversion Kit. Consists of U-15-LS car-
tridge (with biradial diamond stylus) for standard
heads and PS-15 power source. Works into mag-
netic or auxiliary inputs. With instructions. Shpg.
Wit 512 1D S spUSER] INE T o asisionnd Easaiais s v b 55.00

Mode! CK-15-P Miniconic Professional Phono

Conversion Kit. As above, but with U-15-P car-
tridge with .5 mil diamond stylus. Shpg. wt., 2 Ibs.
USERINEM s aicaiansts Samb 818 B EEEREEREEII s 39.00

NOTE: For broadcast and recording studio use, 16"
low-mass tone arm and or power source with 600-
g - ohm output also available. Write for details.
&4

N G

FACTORY: Guaynabo, Puerto Rico. U.S.A.
27
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MORE EXCITEMENT FROM QUAM/

- //
/r

L~

you caasily handle
any auto radio
speaker replacement

577", 6'x9". and |\ with Quam speakers and rear seat kits —
"x10" sizes. Taps d

y / .
tor WO Duzld multi-taps and exact replacements —

impedances.
Eight speaker sizes handle virtually any auto radio replacement—but size alone

is not enough. You need the right voice-coil impedance—and QUAM has it!
Choose multi-tapped models for stocking convenience; or, for specific applications,
one of the 25 Quam exact replacements. (In addition, any Quam speaker may be
special-ordered with any voice-coil impedance for an cxtra $1.00 list. This service
is a QUAM exclusive.)

Write for your free copy of the Quam Auto Radio Speaker Replacement Guide,
which gives you complete replacement information on front and rear seat speakers
for auto radio models from 1955 to 1963.

QuaM-NIcHoLs COMPANY, 234 EasT MARQUETTE RoaD, CHICAGO, ILLINOIS 60637
RADIO-ELECTRONICS
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BUILD, EXPERIMENT, EXPLORE, DISGOVER
WITH NRI GUSTOM-DESIGNED TRAINING KITS

BUILD YOUR OWN
PHONE /GODE TRANSMITTER

Here is one of seven training kits you get in
the NRI Complete Communications Course.
With it, you get actual practice in building a
crystal-controlled phone/code transmitter
and putting it on the air, actual practice in
many aspects of commercial transmitter
operation (modulation, '‘clamping’’ circuits,
key filters, etc.). This kit—as with all NRI
kits—features the most modern circuits and
parts. It complies with FCC regulations and
can be put on the air simply by attaching to
an antenna. Be a part of the “life line' of
the Space Age. Enroll for NRI's Complete
Communications training.

10 NRI Home-Study Plans

BUILD AGTUAL ANALOG
COMPUTER CIRCUITS

Industry, business offices, the government
and military all need trained Electronics
Technicians. In NRI's Complete Industriai
Electronics Course you progress through 10
custom-designed training kits, topping off
your studies by building this analog com-
puter with which you solve simple mathe-
matical problems, experiment with feedback
control systems and digital logic elements.
This kind of practical experience as you
train prepares you to step into a good paying
position ready to do your knowledgeable
best. Prepare now the NR! way for Indus-
trial Electronics.

to Choose From—Mail Card

Whatever your interest in Electronics . . .

educatior . . .

whatever your

BUILD A CUSTOM-ENGINEERED
TELEVISION RECEIVER

Want to make $3 to $5 an hour in your spare
time? \Want your own full-time or part-time
business? NRI's complete course in Radio-
TV Se-vicing offers these money-making
opportunities. NRI| starts you with the ABC’s
of Electronics. You learn how to install, main-
tain and service stereo hi-fi, radios, PA sys-
tems and TV sets (including color). Included
in your treining are eight NRI-designed train-
ing kits; the final one is this complete,
custom-d2signed table model TV receiver
you build yourself. You learn servicing pro-
cedures you wiil use on the job—and earn
extra money as you train. Enroll now.

SEE OTHER SIDE )

FIRST CLASS
PERMIT
NO. 20-R

I Washington, D.C.

whatever your need . . . befare you decide on
any school you’ll want to investigate NRi's extensive list of
training plans and practical, thorough, absorbing training

|
|

{ |
methods. NRI training equipment and ‘‘bite-size” pro- I BUSINESS REPLY MAIL ———
grammed texts are the finest money can buy, the finest I | NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES ——
highly skilled instructors and engineers can design and = 3
perfect for you. Mail the postage-free card for your copy of I S
the NRI catalcg. NATIONAL RADIO INSTITUTE, Electronics I POSTAGE WiLL BE PAID BY = =
Div., Washington, D.C. 20016.

| NATIONAL RADIO INSTITUTE —

3939 Wisconsin Avenue -
Our 50th Year of Leadershi I =
. - ol P I Washington, D.C. 20016
in Electronics Training S—
| A O
I [
~ |
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Get a fast start in Electronics

Training with NR"S NEw
AGHIEVEMENT KIT

The day you enroll with NRI we send you this remarkable, new
Achievement Kit, worth many times the small amount you
invest to start your training. And it's only the start, only the
first example of the unique ability of NRI
to apply 50 years of leadership in home-
study Electronics training to the technical
challenges of today. What's in the Achieve-
ment Kit? You get your first group of
lesson texts in the NRI course of your
choice; a rich, vinyl desk folder to hold
your work; preprinted lesson ‘answer
sheets; your NRI Student Identification
Card; the industry’s most complete Radio-
TV Dictionary; valuable reference texts;
envelopes; imprinted pencils; pen; engi-
neer’s ruler and even your first postage.
Start your training this exciting, absorb-
ing way. No other school has anything
like it. Pick the field of your choice from NRVP's 10 training
plans and mail the postage-free card for your NRI catalog.
Do it now.

Join the thousands who gained success with NRI

‘1 want to thank NRI for making it all possible,” says Robert

] L. L’Heureux of Needham, Mass., who sought our ]Ob consultant's

s advice in making job appllcatlons and is now an Assistant Field
| & Engineer in the DATAmatic Div. of Minneapolis-Honeywell, working

‘-‘u on data processing systems.

His own full-time Radio-TV Servicing Shop has brought steadily

rising income to Harlin C. Robertson of Oroville, Calif. In addition

to employing a full-time technician, two NRI men work for him

part-time. He remarks about NRI training, ‘| think it's tops.'’

Even before finishing his NRI training, Thomas F. Favaloro, Shel-
borne, N.Y., obtained a position with Technical Appliance Corp.
i Now he is foreman |n charge of government and communications

_(dmsnon He writes, “As far as | am concerned, NRI training is
kf . responsible for my whole future.”

‘'t can recommend the NRI course to anyone who has a desire to
et ahead,” says Gerald L. Roberts, of Champaign, |ll., whose
( ommumcatuons training heiped him become an Electromc Tech-
nician at the Coordinated Science Laboratory, U. of lllinois, working
on Naval research projects.

4 SEE OTHER SIDE

-——_——_———————_——_ﬂ

National Radio Institute, Electronics Div.
Washington, D.C. 20016 4F

Please send me your catalog. | have checked the field(s)
ot most interest to me. (No salesman will call.)

TV-Radio Servicing [] Basic Electronics

Industrial Electronics [] Electronics for Automation
Complete Communications ] Aviation Communications
1 FCC License ] Marine Communications

Math for Electronics [ Mobile Communications

Name. Age

Address___t~

City. State Zip Code
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NOW 10 WAYS

to train at home with NRI

-—d

—

Q O &0 =~ OO & NN

TV-RADIO SERVICING Learn to fix TV sets (including
color), radios, stereo hi-fi, PA systems, etc. A profiteble
field full or part-time.

INDUSTRIAL ELECTRONICS Learn principles, practices,
maintenance of Electronic equipment. Covers computers,
servos, telemetry, mulitiplexing, other subjects.

COMPLETE COMMUNICATIONS Ccmprehensive pro-
gram covering broadcasting, mobile, marine, aviation com-
munications. Learn to operate, maintain transmitting equip-
ment. Prepares for FCC License.

FCC LICENSE Prepares you quickly for First Class License
exams. Every Communications station must have licensed
operators. Also valuable to Service Technicians.

MATH FOR ELECTRONICS A short course of carefully
prepared texts for engineers, technicians, others needing
a quick review of math they must use in Electronics.

BASIC ELECTRONICS Practical, fundamental short
course of 26 lessons teaching terminology, components,
basic principles of Electronics. Ideal for salesmen, hobby-
ists, others.

ELECTRONICS FOR AUTOMATION Wot for the beginner,
but for the man with some basic knowiedge of Electronics.
Covers process control, ultrasonics, electromechanical
measurements, other Automation subjects.

AVIATION COMMUNICATIONS For the man who wants
toworkinandaround planes. Learn about direction finders,
loran, shoran, radar, markers, landing systems. Prepares
for FCC License.

MARINE COMMUNICATIONS Much Electronic equip-
ment is used on commercial ships and pleasure craft.
Learn operation, maintenance of transmitters, direction
finders, depth indicators, radar, etc. Prepares for FCC
License.

MOBILE COMMUNICATIONS Learn to install, operate,
maintain mobile equipment and associated base stations
as used by police and fire depts., taxi companies, etc.
Prepares for FCC License.

NOTE: You must pass FCC exams on completion of any
NRI communications course or your tuition payments are
refunded in full.

CUT OUT AND MAIL
FOR FREE CATALOG
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Dr. PETER C. GOLDMARK
PRESIDENT AND

DIRECTOR OF RESEARCH,
CBS LABORATORIES

What Is High
Fidelity?

Guest editorial by DrR. PETER C. GOLDMARK

fidelity as the number of times the question is asked.

I hope the editors of RADIO-ELECTRONICS will not
regret letting me choose this controversial subject—I am
about to share with you my own experiences in high fidelity,
both as a physicist and a musician.

First, let’s operate on the phrase “high fidelity” and
remove the “high”. What is left reminds one of “realism,”
which is what I believe we should strive for in sound re-
production. Even the word “fidelity” is inconclusive with-
out asking the question: “Fidelity to what?” To the origi-
nal composition as conceived in the composer’s mind? To a
specific concert-hall performance? Or fidelity to some ren-
dition by someone’s high-fidelity equipment?

Let us take a typical case. Mr. and Mrs. A (mostly
Mr.) decide to buy a high-fidelity system. Mr. B, whom
Mr. A admires as an expert, proposes the purchase of the
XY turntable with a tone arm and cartridge of unsur-
passed performance. The stereo amplifier by Z is a must,
especially since it has a flat frequency response far into the
video band and the power output is practically limitless; all
this without the slightest trace of distortion. Conceivably
amplifier Z may consist of a power amplifier and a pre-
amplifier, which makes the whole thing more hectic.

O ne could probably get as many definitions of high

Born in Budapest in 1906, Dr. Peter C. Goldmark received a
doctorate in physics from the University of Vienna. He joined
CBS in 1936 1o work on television development. Perhaps his
greatest fame rests on his invention of the long-playing record,
introduced nearly 17 years ago. A musician (pianist and cellist)
as well as a scientist, Dr. Goldmark’s contributions to sound
reproduction are vast and profound: synthetic reverberation,
tape cartridge systems, Talking Book records for the blind, the
360 phonograph and its recent cousin, the Stereo 360. His work
in other fields includes underwater sound communications and
color television.

MARCH, 1965

-

Radio-Electronics

Hugo Gernsback, Editor-in-Chief

Then come the speakers. The range of choice varies
tremendously when one considers electrostatic speakers,
moving-coil speakers, woofers, tweeters, air-damped en-
closures, large baffie or bass-reflex mounting. Horns of all
dimensions and shapes are also included.

By now, many hundreds of dollars have been invested
in this equipment and the day of installation has arrived.
A place for the turntable and amplifiers has been located
in the listening room and two sets of speakers are put in
opposite corners along one wall, with the speakers facing
the listeners. A stereo record with plenty of highs and lows
is brought out, and the equipment is turned on. Mr. B urges
Mr. and Mrs. A, the proud owners, to sit in two chairs
placed in the middle of the room, halfway between the
spcakers. All wait breathlessly for the first sounds from the
newly acquired equipment. Mr. B, the expert, makes a
number of adjustments on the equipment, since there are
a great many controls available for this purpose, and de-
clares the system operational. The record is jazz, and is
played at practically full volume. Mrs. A would now like to
listen to one of her recent acquisitions, the Meistersinger
Overture, played by the Cleveland Orchestra, and Mr. B
obligingly puts the record on for her and smiles expectantly.
Soon after the first chords, Mrs. A sadly shakes her head
and says: “There is a lot of sound, but it isn’t music.” And
here ends this sad tale, which is repeated many times in
many homes.

What happened? Why didn’t this very expensive and
elaborate installation produce “music?” First. we have to
try to define what the average music lover, who frequently
hears live concert performances. would want to hear in his
home. The answer is “realism”—a kind of music which
approaches the sound one hears at a concert, and which
to some extent reproduces the concert hall environment.

At this time, let us try to trace what kind of sound
the composer intended the audience to hear. This depends,
of course, on the type of music. In the 18th century, when
chamber music first became fashionable, it was performed
mostly in private homes or small auditoriums. Orchestral
compositions were played in concert halls smaller than to-
day’s auditoriums. The composers of orchestral works wrote
their music keeping in mind that part of the audience was
located at a distance from the orchestra, since only a rela-
tively small percentage of the total audience would neces-
sarily be sitting close. Thus the sound perceived by a ma-
jority of the concert-goers contains a relatively small per-
centage of direct sound from the individual instruments.
The larger portion of sound arriving at the audience’s ears
is composed of reflections and reverberations, the quality
of which depends on the materials and architecture of the
walls. ceilings and floors of the auditorium, and also on the
size of the audience.

Thus a strictly stereo effect, such as produced by two
speakers in the home when playing a stereo record, is un-
common in the concert hall. There, the sound image of the
source is much more diffused. One obtains an impression
of spaciousness, and, for at least half of the audience, the
apparent loudness is not as great as in most hi-fi installations.
The quality of sound reproduced by the latter more closely
resembles that heard by the conductor of the orchestra,

continued on page 86
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BUILD THE T-40/40

80-Watt All-Transistor Stereo Amplifier

You need no special transformers to build this amplifier—all parts are catalog items.
40 to 50 watts continuous rms per channel from 20 cycles to 20 kc at 19, harmonics!

By DANIEL MEYER

THIS AMPLIFIER IS THE RESULT OF A LONG SEARCH FOR A SUITA-
ble transistor replacement for my Cook—-Langevin tube type
power amplifier. Total parts cost of $100 is still consider-
ably below even kits of comparable amplifiers.

The circuit is a single-ended push-pull type, first de-
scribed by Peterson and Sinclair ' in 1952 using vacuum
tubes. A similar transistor circuit, described by C. H. Lin in
1956,2 has appeared in the G-E Transistor Handbook for
several years in various forms. This particular circuit is
called quasi-complementary, because only n-p-n transistors
are used in the output stage.

Fig. 1—Basic single-
ended push-pull, asym-
metrical output stage, By
using dual power supply,
author’s version elimi-
nates coupling capacitor
between transistors and
load (speaker).

The output circuit consists of two series transistors (Q5,
Q6 in Fig. 1), driven by another series pair (Q3, Q4) which
are complementary (Q3 n-p-n, Q4 p-n-p). Although the bases
(inputs) of Q3 and Q4 are connected together, the upper
cascaded pair (Q3, Q5) amplifies positive swings of the input
as a common-collector stage, while the lower pair (Q4, Q6)
amplifies negative swings as a common-emitter stage. This is
not a symmetrical push-pull circuit. Q5, with no voltage gain,
needs a high drive voltage, while Q6, which has voltage gain,
needs much less drive. The output impedances of the two
halves are also unequal.

zzss%&'§§

5

Ji Ql Q2 DI-D4
{CH.2)

Q4 Q3

Jt (CH.A)

Front view of T-40/40 chassis shows principal power-supply
components.

1 Peterson and Sinclair, “A Single Ended Push-Pull Amplifier,” Proc. IRE,
January 1952,

2 H. C. Lin, “Quasi-Complementary Transistor Amplifier,” Electronics, Sep-
tember 1956.
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Q5,Q6
(CHANNEL 2)

05,06
(CHANNEL 1)

Rear view shows cutpur transistors on heat sinks, balance con-
trols, output jacks, fuses and on-off switch.

The 180°-out-of-phase driving voltages for the two
output transistors are provided by the complementary (p-n-p,
n-p-n) driver stage. In the schematic (Fig. 2), Q3 and Q4
are the complementary drivers for output transistors Q5 and
Q6. The driving signal for Q6 is taken from the collector of
Q4 to get the phase inversion required for push-pull opera-
tion. The unequal output impedances are brought down to
nearly equal low values by negative feedback from the output
to the input of the amplifier.

Although this circuit has many desirable features, it was
not widely used for high-fidelity amplifiers because of the
thermal-stability and frequency-response problems of ger-
manium power transistors that had high enough voltage and
power ratings to be useful. When silicon power transistors
with good enough frequency response and power ratings be-
came available at a reasonable price, the situation quickly
changed. Thermal stability is no longer a problem, because
of the much lower leakage of silicon transistors, and fre-
quency response can easily be brought up to 20 kc and higher
with the diffused type transistor construction.

Thermal stability can be even better with a technique
suggested by Daugherty and Greiner.? The only satisfactory
method of quiescent bias stabilization for this type of am-
plifier is to put resistance in the base or emitter circuit of
the output transistors. Unfortunately, this results in a great
power loss if these resistors have a high enough value to be
really effective. This problem can be solved by putting a
diode across the resistor so that it conducts when the tran-
sistor is driven. Although that circuit is nonlinear, its non-
linearity is not serious as long as the values of the emitter
resistors are kept below that of the speaker impedance. With-
out negative feedback, such a circuit would have up to 4%
or 5% distortion. The 20 to 25 db of negative feedback
reduces this to less than 1% total harmonic distortion.

The other major change from the original circuit is elim-
ination of the capacitor in series with the speaker, shown in
8 Daugherty and Greiner, “Low Distortion and High Thermal Stability in

Transistor Audio Power Amplifier,” 1EEE Trunsactions on Audio, March-
April 1964.

RADIO-ELECTRONICS
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Fig. 1. This capacitor is necessary if a single power supply
is used. By using silicon transistors with a dual-voltage regu-
lated power supply, it may be eliminated. This makes coup-
ling between speaker and output transistors truly direct, with
no reactive components in series with the speaker. The result
is good phase linearity and high damping factor down to 10
cycles or so. Damping factor vs frequency is shown in Fig. 3.

Fig. 4 shows amplifier distortion vs power output at three
frequencies. Distortion at two power levels is plotted in Fig.
5. What power rating is assigned to this amplifier depends
entirely on how and where you choose to do your rating.
Some manufacturers prefer to use 1 ke and IHF “music
power” ratings, or cven peak power of both channels added
together. Gives a higher number, you know. The rarings
shown in Fig. 4 and 5 are continuous sine-wave ratings. Using
the customary 1-kc rating would give this amplifier a power
output figure of 60 watts at 1% distortion. If you were really
critical, you might rate the amplifier at the point where dis-
tortion reaches 1% anywhere in the bandpass. This would
give a rating of about 10 watts, due to the increase in dis-
tortion at lower frequencies (mostly hum and line noise and
not nonlinearity). I have choosen a rating of 40 watts per
channel as a conservative compromise.

The remainder of the circuit is more or less straight-
forward. Transistor Q1 (Fig. 2) is an emitter follower, in-
cluded to bring the input impedance up to a point where
the amplifier may be driven by any preamp. Q2 is a voltage
amplifier stage. Both input signal and feedback are intro-
duced at its base. The collector circuit is direct-coupled to
driver transistors Q3 and Q4.

Diodes DI, D2 and D3 provide forward bias for the
driver and output stages to prevent crossover distortion. 1f
the voltage across the emitter resistors of the output stages
is 0.1 or higher, D3 can simply be replaced with a jumper

Amplifier Parts List
(one channel only; double all
items for stereo amplifier)
C1-—10 uf, 15 volts
C2-20 uf, 50 volts
C3-100 uf, 15 volts
C4-500 uf, 6 volts
C5—22 pf, ceramic
C6—20 uf, 150 volts
C7-20 uf, 50 volts

J1—phono jack
J2—open-circuit phone jack
Q1-2N3053/40053 (RCA)
Q2, Q3-2N2102 (RCA)
Q4-—-2N1183-B (RCA)

Q5, Q6-—-2N3055 (RCA)
R1-47,000 ohms
R2-100,000 ohms

R3, R5, R7-2,200 ohms
R4—-10,000 ohms

C8-0.1 uf, 50 volts ceramic or
paper

All capacitors electrolytic except
C5 and C8

D1, D2—general-purpose silicon
diodes (1N645 or equivalent)

R6—22,000 ohms

R8—220 ohms

R9—-4,700 ohms

R10—-33,000 ohms

R11, R12, R13-1,000 ohms
R14, R15, R16, R17—4.7 ohms

ROTTS K e
RI6 RI7d4 RI
cfe 500 503 ?Rf O&
©mz dg R3Rzg%°2
l cé dg ACSO
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m4m5¢f RI3 RI

Special printed-circuit board is available pre-erched and stamped
with part locations. See parts list for ordering information.

wire. Diodes are used for forward biasing because they
have the same temperature characteristics as the transistor

junctions.

C6 supplies feedback to the top of load resistor R9 for
Q2. This decreases the loading effect of R9 by making it

cept R18

Printed-circuit board (optional)
—order from DEMCO, Box
16041, San Antonio, Tex.
78216. $2.50 each postpaid.

Chassis, 7 x 13 x 2 inches (one
only for entire stereo ampli-
fier and power supply—Bud
AC409 or equivalent)

Heat sinks (2)—Delco 7281366

(from Delco distributors, or from

Harvey Radio, Inc., 103 wW. 43

St., New York, N.Y. 10036; $1.75

each plus postage)

“Silicone grease for heat-sink
washers—Dow Corning 340

D3—germanium rectifier 1N91 R18—22 ohms, 1 watt *Mica insulating washers (6)

(G-E) (see text) R19—pot, 50,000 ohms for TO-3 style transistors; 4
D4, D5—-1N3193 (RCA) All resistors 15, watt, 10% ex- for 1N1613 rectifiers

RII r\ . . g L

a1 ‘vl“;(/‘v {H) 60V Fig. 2—Circuit

2N3053/40053 4_5,%% Q3 of the T-40/40

Q2,3 2N2102 + ; 05 (one channel

Q4 2NII83-B €6T20 onlyv). All tran-

05,6 2N3055 el sistors  except

stgffﬁ.g;f‘/ggyﬂ D3 .-¥. Q4 are silicon.

RIQEEOK D2 4 =04 Power  supply

(Fig. 6) feeds

- hoth  channels.

30V Letters in circles

match  similar

3%(2:2 lettered  points

on circuit board

FD5

OK oV

N.B.-SEE PARTS LIST 8 TEXT FOR TYPES OF DIODES D! TO D5
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“Extruded insulating washers
for transistor mounting (12)

Miscellaneous hardware

“Quantity given is for complete
two-channel amplifier.

Power Supply Parts List
(for two channels)

Cl1, C2-2,000 uf, 50 volts, elec-
trolytic (Sprague 36D1107T,
Mallory CG23U50C1 or equiva-
lent)

C3, C4-100 uf, 50 volts, elec-
trolytic

C5, C6—500 uf, 50 volts electro-
lytic

D1, D2, D3, D4—silicon rectifier,
5 amperes, 100 piv (RCA
IN1613 or equivalent)

D5, D6-Zener diode, 33 volts,
5%, 1 watt (Texas Instru-
ments 1N3032:B or equiva-
lent)

F1, F2—fuse, 2 amperes, slow-
biow

Q1-2N3055 (RCA)

Q2-—-2N3053/40053 (RCA)

Q3—-2N1073 (Bendix) For name
of local distributor, contact
your Bendix Semiconductor
Sales office or write to Bendix
Semiconductor Div., Holmdel,
N. J.

Q4—2N1038 (Texas Instruments)

R1, R2-1,000 ohms, 1 watt,
10%

R3-470 ohms, Y watt, 10%

S—spst toggle switch

T—power transformer, second-
ary 60 volts ct, 2.5 amps
Thordarson 24 R105 or Stancor”
RP-2500, Newark Electronics
Corp., 223 W. Madison St,,
Chicago, Ill. 60606; stock No.
5F20€8, $10.50 plus postage)
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appear a much larger resistor as far as the signal is con-
cerned.

After drilling the chassis (use the photos as guides),
mount the balance controls, input and output jacks, ter-
minal strips, power transformer and C1 and C2. Mount the
two power-supply power transistors (Q1 and Q3) with mica
insulating washers, and extruded fiber or Teflon washers on

Radio-Electronics’ Audio Editor, who ran the
T-40/40 through rigorous listening tests and measure-
ments, found that the author’'s claims were not at all
exaggerated. His specifications are extremely conserv-
ative. The amplifier sounds clean even at high power
levels, driving a pair of low-efficiency speaker systems.
It is not the least bit ““fussy’’—during tests it was run
at full output at various frequencies for up to 10 min-
utes at a time, with no evidence of dangerous heating
anywhere. The power transformer remained cool.

SPECIFICATIONS (see Figs. 3, 4 and 5)

Frequency response: =0.5 db, 10 to 30,000 cycles

Power ouiput: 40 watts rms per channel into 8-ohm
load (roughly 20% higher into 4-ohm load, and
about 409, lower into 16-ohm load).

Power bandwidth (half-power—3-db—points): below
18 cycles (limit of generator used for tests) to
above 15,000 cycles (full-power operation at 15 kc
or higher for more than a few seconds will blow
fuses).

Input impedance: 25,000 ohms

Sensitivity: approximately 2.5 volts rms for full output.
(Can be increased to 1.5 volts rms for full output
by changing R10 in Fig. 2—see text.)

Hum and noise: 80 db or more below full output

Effective output impedance: less than 15 ohm from 20
to 20,000 cycles (damping factor = 16 for 8-ohm
speaker)

Distortion: Maximum total harmonics 1.25% at any
frequency from 20 to 20,000 cycles, at 40 watts
output per channel
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Most of the small-parts wiring is done simply by inserting parts
into pre-etched circuit boards and soldering.

the mounting bolts. Put a thin coat of siliconc grease (Dow
Corning 340) on both sides of the mica washer. This is im-
portant. Failure to do so may cause the transistors to over-
heat.

Wire the power supply (Fig. 6) and install the remain-
ing parts on the terminal strip as shown in the photograph.
When wiring is complete, check the circuit with an ohmme-
ter to be sure that there is no connection to the chassis from
any point in the supply. The only connection to the chassis
should be at the input jack.

After the power supply is wired, plug the amplifier in
and turn it on. Check the voltage from the emitter of Q3
(these numbers refer to Fig. 6) to the junction of Cl and
C2. It should be 30 to 32 volts. Check the voltage from the
emitter of Q3 to the emitter of Q1. It should be 60 to 64
volts. If everything checks, turn the amplifier off and pro-
ceed with construction.

Mount the output transistors on the two heat sinks. The
heat sinks specified are predrilled, but the mounting screw
holes will have to be enlarged to Y4 inch to allow insulating
the transistors from the heat sinks. Mount the transistors
with the hardware provided with them and 6-32 x Y2-inch
screws. Be sure to use silicone grease on the mica washers.
Mount a lug under one of the mounting screws for each of
the transistors to act as a tiepoint for the collector lead.
Connections to the base and emitter pins are made by solder-
ing wires to pins broken out of a 7- or 9-pin miniature tube
socket. Slip a piece of insulating tubing over the pins to guard
against short circuits. Push the leads attached to the power
transistors through the grommets under the heat sinks and
bolt the heat sinks down.

The remaining portion of the amplifier is built on

Amplifier nearly completed. Power supply is wired and channel-
one circuit board is in place. Knotted leads in upper right corner
will connecr channel-2 output transistors to circuit board.

RADIO-ELECTRONICS
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Fig. 6—Power supply for both channels. It must not be
grounded to chassis at any point. DI through D4, and Q1
and Q3 must be insulated from chassis with mica washers.

printed-circuit boards (Fig. 7). These boards are available
to anyone who wants them (see the Amplifier Parts List).
This simplifies construction and insures that there will be no
wiring errors in this part of the circuit. Part code numbers
are printed on the boards, as shown in the photographs.
Simply install the parts at the locations indicated, bend the
leads over on the copper side of the board and trim the
leads so they do not stick out past the copper pattern. Solder
the leads to the copper with a small soldering iron and good
rosin-core solder. Heat both the pattern and the lead until
the solder flows, then remove the iron. Excessive heat can
cause the copper pattern to lift from the plastic base material
and may also damage other components.

Be sure that all connections have been made and that
there are no cold joints. A bad connection or wiring error
can cause almost instant disaster here, due to the low im-
pedances and high current supplies. A bad connection between
D! and D2 on the first prototype of this amplifier caused a
short, unhappy life for transistors Q3 and Q4.

Connections are made to the board at the points indi-
cated by letters on the board and the schematic. Solder ap-
proximately 6-inch leads to points B, K and H. Solder the
inside conductor of a 6-inch piece of shielded cable to point
A and solder the shield to the ground strip running next to
point A. Lay the board vertically against the back of the
chassis and make the connections to the power transistor
leads. Connect the other leads to the proper points in the
power supply and on the output jack. Note that a phone
jack is used as the output jack. This minimizes chances of
shorting the speaker leads together, or to the chassis. The
frame of the output jack is at + 30 volts with respect to the
chassis and must be mounted with insulating washers.

After making all connections to the circuit board,
mount the board in the chassis with four Y2-inch threaded
spacers. Now wiring should be complete. Go back and check
all connections for errors. The parts you might save will be
your own. If everything looks right, turn the power on.

Connect a voltmeter (any vom or vtvm will do) be-
tween the chassis and the frame of the output jack. When
the power switch is turned on, the meter should come up to
25 to 35 volts (dc) in about 3 to 4 seconds. If it does not
come up, or goes on up to 60 volts, turn the amplifier off
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Etch pattern for the printed circuit board.

{mmediarely. Check for bad transistors, wrong connections,
etc. If the voltage is in the correct range, connect your
voltmeter from the junction of Cl and C2 (power supply)
to the tip contact on the output jack. Adjust the balance
control for a zero reading on the meter’s lowest dc scale.
This adjustment can be a volt or two off balance without
any harm. The only result will be a slight dc voltage across
the speaker. Once set, this adjustment will be correct over
almost any normal temperature range, due to the stability of
silicon transistors.

The amplifier should now be ready for use. If you wish
to make tests before installing it, one warning is in order.
The output transistors are not as efficient at high frequencies
as at low frequencies, and draw more current as a result.
If the amplifier is. made to operate at full output above
15,000 cycles for more than 5 or 10 seconds, one of the
fuses will probably blow. Take this as a warning and quit
until the output transistors have had a chance to cool. Full
output at frequencies below 10 or 15 kc may be maintained
for as long as you wish.

The input signal required to drive this amplifier to full
output is 2.5 volts. If your preamp will not deliver that
much, you can increase the amplifier’s sensitivity to approxi-
mately 1.5 volts for full output by changing R10 to 47,000
ohms, at the expense of slightly more distortion (approxi-
mately 0.5% more).

When you connect this amplifier into your system, be
prepared to hear all the turntable and record rumble that is
there. Put on your favorite test record, preferably one with
some good solid low bass. If you have not used a transistor
amplifier before, you probably will not believe that the record
is the same one you have been hearing. This amplifier will
bring out the best (or worst) in a speaker’s low-frequency
response. The direct coupling of the speaker to the output
insures that there will be no loss of damping or phase
shifts due to reactive components in series with the speaker.
The highs should be crisp and clean with no coloration other
than that caused by the speaker and pickup. In short, this
amplifier should have no noticeable influence on the music
until better records, pickups and speakers are developed.
Any coloration or noise can safely be attributed to some
other part of your system. END
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HOW TAPE RECORDERS WORK

A rock-bottom basic explanation for those who want to know
what happens when sound is recorded on tape and restored later as sound.

This article—the simplest on the subject
we have seen for a long time—is ideal
for answering the questions of the

new tape enthusiast. And—if recording
has not been your main field, and

you have found yourself a bit vague

in your answers to some of those
questions—you might find it well worth
while to read it carefully yourself.

MAGNETIC RECORDERS HAVE ADVANCED A
long way toward sophistication in the
past 20 years. The wire recorders used
during World War II have yielded to
tape-cartridge models that automatically
thread tapes and rewind them after play.
The bulky German Magnetophones used
to record Hitler’s speeches in Europe
have evolved into smart-looking studio
recorders with flashing lights, switches,
locking devices, potentiometer controls
and speed selectors. How do they work?

Sound travels through the air in
waves, or surges of energy. A sound
wave, and an electrical wave, too, can
be diagrammed in terms of its ampli-
tude, or height, and the number of times
it repeats itself in a second (Fig. 1).
The height of a sound wave determines
the intensity, or loudness, of a sound,
while the number of complete wave cy-
cles per second determines pitch. The
more wave cycles per second, the higher
the pitch.

Intensity of a sound wave is meas-
ured in decibels (db) while intensity of
an electrical wave is measured in volt-
age. The number of waves per second—
the frequency of the wave—is measured
in cycles per second for both sound and
electricity.

A low-pitched tone, for example,
causes the air to vibrate slowly—perhaps
only 30 times a second. The frequency
of the tone is therefore 30 cycles (per
second).

When the vibrating air waves reach,

the sensitive diaphragm in a microphone
(or in the human ear), they make it vi-
brate at the same frequency—30 times
a second. As the microphone diaphragm
moves in, it creates a positive current,
and, as it moves out, it creates a nega-
tive current, or vice versa. In this way,
the microphone translates the 30-cycle

#*3M Co., St. Paul, Minn.
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By RAYMOND C. SMITH*

A recent stereo tape recorder (Wollensak
“Sound Room”) that can run vertically, as
shown, or horizontally like most portables.

sound wave into a 30-cycle electrical
wave called an audio frequency—a wave
of current which alternates from positive
to negative and back to positive 30 times
a second.

The intensity of the waves is also
faithfully reproduced in terms of voltage
or current. The microphone translates a
Ioud sound into a strong current; a soft-
er sound results in a weaker current.

Magnetic patterns

The waves of alternating current go
from the microphone through several
stages of amplification and then into the
recording head, which is actually an
electromagnet.

An electromagnet—in its simplest
form—is made by wrapping an iron
bar with wire to form a coil. When cur-
rent flows through the wire, the bar be-
comes a magnet. One end, or pole, of the
bar is a North pole. The other end is a
South pole. If the direction of the cur-
rent flow changes, the polarity of the
electromagnet is reversed.

Around any magnet is an area of
magnetic force, or “field,” which is il-
lustrated in Fig. 2 by lines of mag-
netic force. The more closely spaced the
lines, the stronger the force. These lines
of magnetic force also have direction.
Physicists have arbitrarily agreed that
they go from North to South outside the
magnet, then complete their circuit by
going from South to North inside the
magnet.

In the recording head, the bar is
bent into a more-or-less circular shape
with the poles almost touching—as little
as .0001 inch, or %e mil, apart. This
distance is referred to as the “gap” of
the head.

Unlike a permanent magnet, or the
magnetic oxide on the tape itself, which
is made from a magnetically “hard” ma-
terial so it will hold its magnetism in-
definitely, the core of the recording head
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Fig. I—Any kind of periodic (regularly recurring) wave—sound or clectric—can be dia-
grammed this way. Frequency, or rate of recurrence, determines pitch; amplitude, or

height, determines loudness or intensity.
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A. PERMANENT BAR MAGNET

B. PERMANENT HORSESHOE MAGNET

COIL WINDINGS

OXIDE TAPE
BACKING (edge view)

C. ELECTRO MAGNETIC (non-permanent}
RECORDING HEAD

Fig. 2-a—A bar magnet. By convention, lines of force circulate from north to south and
complete their path from south to north inside the magnet. b—A horseshoe magnet is
really the same thing in different shape. c—Wrap a coil around a specially shaped “horse-
shoe” core and you have the basic recording head. These drawings show how magnetic

polarity changes with current reversal.

is magnetically “soft.” Therefore, it be-
comes magnetized easily and instantly
when current flows into the coil, but—
just as rapidly-—loses its magnetism
when the current stops.

A relatively strong current produc-
es a relatively strong magnetic field,
while a weaker current results in a cor-
respondingly weaker field. Similarly, a
high-frequency (rapidly alternating)
current causes each pole of the electro-
magnet to change through one complete
cycle in polarity from North to South
and back to North at the same rate,
very rapidly, while a low-frequency
(slowly alternating) current causes the
polarity to change more slowly.

Whenever a surge of positive cur-
rent from the microphone goes through
the coil, it magnetizes the recording head
in one direction. When the current al-
ternates and sends a surge of negative
current into the coil in the opposite di-
rection, the head is magnetized in the
opposite direction. The polarity of the
magnetized head must change with each
alternation of current.

When the iron-oxide-coated tape is
in contact with the recording head, it of-
fers an easier path for the magnetic lines
of force to follow than does the air gap.
Therefore, most of the magnetism gets
across the gap by flowing through the
iron-oxide-coated tape.

While the magnetically “soft” iron
ring of the electromagnet loses its mag-
netism when the current stops, the mag-
netically “hard” coating on the tape re-
tains its magnetism, and the magnetized
area becomes a small bar magnet itself.
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Because the lines of force left inside the
tape point in one direction, that direc-
tion must necessarily be North. The oth-
er end of the area, therefore, becomes
South. This is shown in Fig. 3 at A,

At B, the current entering the coil
is zero at its point of alternation and,
consequently, does not create a magnetic
field at that time. As a result, the tape
moves a fraction of an inch without be-
ing magnetized any further.

However. at C, when a surge of
negative current comes into the coil, a
magnetic field is set up, in the opposite
direction, causing the polarity of the
electromagnet to reverse itself. Now the
tape is permanently magnetized again,
but this time in the opposite direction.

new lines of force are set up at that
point.

As a result, the surges of alternat-
ing current leave the tape permanently
magnetized by setting up a series of flux
lines of opposite polarity, creating a row
of bar magnets on the tape.

Because the tape is moving at a
constant speed, the poles are spaced
along it in a definite pattern. The fre-
quency at which the current alternates,
and the speed at which the tape moves,
determines the distance between poles.
The strength of the current in the head-
coil determines the magnetic strength of
each pole.

M-20 tape-recorder/

cartridge
player. Sequence of loading, threading,
playing and rewinding is automatic.

Revere

As a result, when the 30-cycle note
reaches the recording head as 30-cycle
alternating current, it changes the polar-
ity of the electromagnet from North to
South to North 30 times a second.

The magnetic pattern on the tape
therefore consists of 30 magnetic fields
pointing toward South, alternated with

At D, the tape has again moved, 30 magnetic fields pointing toward
but, since the current is not flowing, no  North.
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Fig. 3—What happens when you record. Magnetic force in the head, transferred to the
tupe, alternates in exact step with current in head coil.
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In effect, the oxide coating of the
tape is broken into 60 individual bar
magnets, laid end to end, every second
the tape moves across the gap. On a
tape recorder operating at 72 inches
per second, one of the most common
speeds, the 60 bar-magnet patterns
would cover a distance of 7% inches
along the tape. A 100-cycle note would
be represented on the tape as 200 pat-
terns in the same space of 7% inches.
This is true only with a steady tone. If
the pitch changes, the magnetic pattern
changes. Complex waveforms of music
and speech generate complex patterns.

Magnetic patterns on tape can be
made visible by a simple process. A short
piece of recorded tape is dipped in a so-
lution of lighter fluid and carbonyl iron.
As the lighter fluid evaporates, the very
fine particles of carbonyl iron will re-
main magnetically attracted to the tape
in patterns visible to the naked eye.

The heavily magnetized intervals on
the tape—the poles—attract the most
carbonyl iron particles and will appear
as narrow lines across the tape. The
stronger the pole, the heavier the line.
The lower the frequency of the current,
the greater distance between lines. The
actual wavelength of the original tone
is equal to twice the distance between
the lines.

In summary, then, sound waves pul-
sate through the air, and cause the dia-
phragm in the microphone to vibrate
accordingly. This produces correspond-
ing electrical pulsations in the mirco-
phone which are strengthened by an am-
plifier. The amplified pulsations are fed
into the recording head, where corre-
sponding magnetic fields are created.
They in turn leave their magnetic pat-
terns on the tape.

Playback

In playing a recorded tape, the re-
cording process is repeated in reverse.
During recording, an electric current in
a coil created a magnetic field. In play-
back, a magnetic field moved through a
coil creates an electric current.

A basic electrical principle is that
a surge of current can be generated by
moving a bar magnet (or its surround-
ing magnetic field) through a coil. By
moving a series of magnets (or their
fields) through a coil, a series of elec-
trical currents will be produced. In re-
cording, the tape was figuratively broken
up into just such a series of short, per-
manent bar magnets.

What actually produces the current
is a change in the magnetic field. The
peak surge of current comes at the mo-
ment the field is changing most rapidly.
Thus maximum current is produced at
the point where the polarity of the head
is reversing.

In the playback, the bar magnets on
the tape are not actually moved through

38

2
"- '@
mmz_ S INN&—S5-—N 55 —»NN. —N N 4—SS—PHN—SS—N
e e AR O S = V S~}

| —TAPE DIRECTION —

—» TAPE DIRECTION —» |
AGNETIC 'ORCE wlMUM URRENI ¢ | = _l
&-— T - Sl —
- )
| ~~ /
N
< # ~Y (24
\d:_/i _ 7:740 ~ Qf-‘ — e sof
© 1 \r\
P ~
// l — -
- i L% S ——— " —
=] ‘ AX. MAﬁNE_T\C b MAx.lcuanenﬂ !
|
(A] [

Fig. 4—In plavback, the change of magnetic force is what produces the plavback signal
current. When magnetic force on the tape is at a maximum, no current is induced in the
head. When the force is zero, its rate of change is most rapid, and current in head is
highest. Hence, magnetic pattern and resulting electric current are shifted 90° (one quarter

of a cycle)apart.

the coil of the electromagnet. Part of the
magnetic field of each, however, is. The
iron ring of the electromagnet playback
head temporarily routes the bar magnet’s
field through the coil.

In Fig. 4 at A, a North and a South
pole are on either side of the gap. Nor-
mally the lines of magnetic force stay
close to the tape, but it is easier for the
magnetic field to follow the iron ring
(a much better magnetic conductor)
than jump the air space at the gap, so it
does just exactly that.

At A, therefore, the magnetic force
in the head is maximum, but current is
zero.

When the tape has moved a frac-
tion of an inch farther, as at B, a strong-
ly magnetized line—a South pole—this
time is at the gap. The iron ring of the
electromagnet serves no useful purpose
to the field, so it ignores it, and magnetic
strength in the head is reduced to zero.
However, since the strength of the mag-
netic ficld through the coil is changing
most rapidly, maximum current is pro-
duced.

But, at C, one pole is on one side
of the gap, and an opposite pole on the
other. As in A, the magnetic field again
takes the easiest route and flows through
the soft-iron ring, again causing maxi-
mum magnetic strength in the head, but
no current, since the strength of the
magnetic field is changing very little.
This is the point of alternation in the
current wave from positive to negative,

At D, polarity of the head is again
at the point of reversal, and consequent-
ly the rapid change in magnetic force
results in the maximum surge of cur-
rent. Since the surges of current alter-
nate between positive and negative with
the same frequency as that recorded on
the tape (as long as the tape is moving
at the same speed), they can be ampli-
fied and fed into a loudspeaker to re-
produce the original sounds.

www americanradiohistorv com

Those who are not very familiar
with the behavior of electricity can find
this current vs magnetic force quite con-
fusing. But a little study will quickly set
things right.

As shown by Fig. 4, the maximum
current is created only when the mag-
netic force is increasing or decreasing.
The maximum magnetic force flowing
through the head from the tape creates
no current because there is no change.
It is the sudden switch from full mag-
netic force to zero and then back again
in the opposite direction that makes cur-
rent flow in the coil wires.

Engineers call this current 90° out
of phase because the current and force
do not match. During recording, the
magnetic force and the current that pro-
duces it are in phase, as Fig. 3 shows.
But on playback, where the motion of
the magnetic force must create the cur-
rent, it is a quarter cycle (90°) ahead
of the current it creates.

Once you understand the theory
you can see how it affects practical re-
sults. Dirty heads impede the flow of the
magnetic force by keeping the tape
away from the gap, lowering the current
and giving poor results. Worn heads may
increase the gap width, allowing one of
the bar magnets on the tape to fall short
of producing the maximum current flow
or allowing the magnetic head to span
several at once.

This, then, is a basic explanation of
the mechanics of recording an audio fre-
quency on magnetic tape. One impor-
tant factor remains: bias. Every tape re-
cording system superimposes a high-fre-
quency alternating current (usually 50—
100 kc) on the signal to be recorded.
Doing that reduces distortion and noise,
but it in no way alters the basic record-
ing process just described, which holds
true whether the tape is recording mu-
sic, speech, digital data for a computer
or beeps from a satellite. END
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PLAY YOUR RECORDS
IN A VACUUM?

By PETER E. SUTHEIM
ASSOCIATE EDITOR

WIPING YOUR RECORDS BEFORE YOU PLAY THEM, WHETHER
with a dry cloth or a damp one, doesn’t do a thing for them
except to make them noisier in the long run. So says Percy
Wilson, Technical Editor of The Gramophone (London), who
spoke on “Record Contamination: Cause and Cure” before
the Audio Engineering Society’s 16th Annual Meeting in New
York Oct. 12-16.

Mr. Wilson and his associates have spent a great deal of
time over the past 3 or 4 years studying dirt, dirty records,
how to clean the records and how to keep the dirt off them
from the start. The conclusions go pretty much against ac-
cepted record-cleaning practices, but they make good sense.

There are three categories of record contamination, says
Mr. Wilson: discrete particles, like soot, dust, grit and cos-
metic powders; crusty deposits left by some solid carried in a
liquid that has evaporated, as from household sprays and
from blowing on records, and condensates from fumes, like
tobacco smoke, vehicle exhaust and cooking vapors. All these
usually get together in the groove and, after being thoroughly
mixed by the stylus, form a deposit that is apparently very
difficult to remove. Wiping with a damp rag, before or during
playing, does an even more thorough job of making sludge!

What puts the dirt in the grooves? Two things, funda-
mentally, aside from the obvious ones like fingers or dirty
cloths and turntable mats. The best known is static electricity.
Vinyl is easily charged and holds its charge for a long time.
(Try rubbing a record with a dry cloth—silk, if you have
it; then bring a suspended thread or string ncar it and watch
how the record “grabs” the thread and holds it.)

But there’s a very simple way to overcome that static-
charge problem: cut a piece of household aluminum foil into
a circle the size of the record and place it on the turntable
so that it touches any record you put on the turntable on
top of it. The foil carries away the static charge. (Conductive
rubber turntable mats are expected to be standard on all
Garrard equipment soon, according to Mr. Wilson—and
thanks to his efforts.)

The second dirt-attracter is aerodynamic action—the
same phenomenon that makes airplanes fly and carburetors
work. There appears to be a vortex of air over a rotating
record—yes, even at 3353 rpm—that sucks particles down
against the record with remarkable force. (Try blowing ciga-
rette smoke through a straw held vertically over the middle of
a rotating record. Watch how the smoke swirls over the disc
and gathers at the edge.) Conclusion: never leave a record
rotating on your turntable any longer than necessary.

Once fume condensates have mixed with solid matter
and been allowed to harden, no kind of dry wiping or

MARCH, 1965

brushing will remove the grime without destroying the
grooves. Specifically, special dry-cleaning cloths or tissues
hold grit that, when pressed against the record surface, pro-
duces scratches that can definitely be heard on high-quality
equipment. Tracking brushes are good up to a point but, once
they become clogged, they deposit more dirt than they re-
move. They also tend to mix up the sludge in the grooves,
making that cementlike deposit that is so hard to remove.
Damp pads are very bad—even when clean.

So is there anything you can use? Yes. For wet cleaning,
Mr. Wilson has found a 25% solution (approximately) of
ethyl (grain) alcohol or isopropyl alcohol in distilled water,
applied with a soft brush, to be excellent. For most not-
terribly-dirty records, just distilled water is enough.

The problem is getting the grooves dry after the bath.
(The surface dries quickly.) As long as the grooves are wet,
they will hold any dust that falls into them, or is tracked into
them by the stylus as the record is played. Wiping the
record is a pretty poor idea, because the cloth will leave
lint and dust on the record, and anyway can’t get far
enough into the grooves.

Mr. Wilson’s solution, embodied in a little machine
(“The Record Doctor”) he hopes to have manufactured, is
a fluffy camel-hair brush that spins at 3,000 rpm above the
record and parallel to it, just touching. The whirling brush
produces a suction effect along its axis and a blowing current
radially.

For cleaning records as they play, Mr. Wilson has de-
signed a tracking device that looks much like a tone arm. At
its end, resting on the disc, is a brush with bristles shaped
to fit into the grooves, like playing styli. Behind the brush,
on the arm, is a “suction mop”—a wad of cotton wrapped
in lintless rayon fabric, stuffed like a plug into a plastic cyl-
inder. The rayon-wrapped lower end of the plug rests lightly
on the record, picking up the grime lifted out of the grooves
by the brush. At the top of the “mop” is a soft rubber hose,
which leads to a small, quiet suction pump. The combined
effect of “mopping” action and suction is to make the dirt
stick to the cotton wad so that it can’t distribute itself back
onto the record and into the grooves.

In a short time, according to Mr. Wilson, the wad
“turned almost jet black”. And noise level was reduced “to
a degree that sets a new standard of listening pleasure.”
Tracking force with a top-quality cartridge could be lowered
to 0.2 gram without mistracking!

Things not to do

To illustrate these, let’s postulate a “horrible example”.
You have invited some friends over to hear your system and
some exciting new records. During the afternoon, your wife
decides to clean up the listening room and brings out the
vacuum cleaner. She begins to draw dust out of rugs, cracks
and cushions. Much of it stays in the bag, but a lot of mi-
nute stuff is blown out the other end of the cleaner, back
into the air. There it hangs—for a while. Then she dusts
everything in sight. Do you think the dustrag picks up all
the dust? Finally, she fluffs up the sofa cushions, sending
another cloud of fine dust into the air.

Just before the guests arrive, you wipe the last of the
dust (hah!) off the turntable and surrounding cabinetry, blow-
ing a little here and there to be sure. Finally, you and your
company sit down to listen, puffing on cigarettes, cigars and
pipes, while a roast sizzles in the oven.

Short of emptying a bagful of grime scraped off the un-
derside of your car into an electric fan, you couldn't do
worse!

So: don’t clean your rooms just before playing records;
don’t leave the turntable running any longer than necessary;
don’t blow on a record; don’t wet it; don’t use aerosol sprays
(insect repellents or deodorizers) where you play records; and
—don’t smoke! END

39

WWW_ americanradiohistorv com


www.americanradiohistory.com

Measuring Turntable Rumble

First of two articles on turntable performance checks. How to measure rumble, and how to interpret your measurements

By EDGAR VILLCHUR~*

TESTING TURNTABLES IS NOT SIMPLY A MATTER OF BUYING
special equipment—for example, as far as I know, no com-
mercial rumble test sets are available.

This article describes the more important testing proce-
dures used at the end of AR’s turntable production line—
amended here for the use of measuring equipment that is
readily available or that can be constructed for a home or
shop workbench.

The absolute amount of noise introduced electrically
into a reproducing system by turntable vibration depends on
such things as the sensitivity of the pickup and the setting of
the volume and bass controls. Rumble is therefore measured
as a signal-to-noise ratio—the ratio of rumble level to the
level of a standard reference tone cut into the record.

The NAB specified this standard level in 19531 as 1.4
cm/sec peak lateral recorded velocity at 100 cycles. Rumble
testing procedure uses a special record containing both the
reference tone and “quiet” (unmodulated) grooves. Ampli-
fier output with the reference tone playing is compared to
output when the quiet grooves are playing. The rumble is
the quiet-groove output, expressed as the number of db be-
low the reference tone output.

To get a readable rumble voltage from a good turntable,
the amplifier volume control must be turned up well beyond
its normal range. At this volume setting, the refcrence tone
will overload or actually damage everything in its path.
Therefore the reference tone must be played through a cali-
brated attenuator.

Fig. 1—Filter—at-
tenuator used to
measure rumble.
Attenuator  sec-
tion cuts test tone
by 35 db; filter
section rolls off
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The simple device shown in Fig. 1 and in the photographs,
used with a test record (specified later) and an ac meter
with good response below 30 cycles, constitutes a complete
rumble measuring set. Rumble measurements made with it
are meaningful only for a complete arm—turntable combina-
tion, because rumble may be affected by arm characteristics
and by the way the arm is mounted relative to the turntable.
Cartridge response may also affect rumble readings, so that
when comparing different turntables, it is necessary to use
the same cartridge for cach.

These are the steps in the test procedure:

1. Connect the filter-attenuator of Fig. 1 between the
turntable under test and the amplifier phono input, with the
switch in the nonattenuated position. The amplifier must
have standard RIAA phono equalization and the standard
47,000-ohm phono input resistance. For sterco systems, con-
nect the turntable cable of the channel being tested to the
INPUT jack of the attenuator; the other phono tip should be
plugged into OTHER to ground it. The attenuator output goes

* Acoustic Research, Inc., Cambridge, Mass.

1 Recording and Reproducing Standards. National Association of Broad-
casters, 1771 N Street, N.W., Washington, D.C. June 1953.
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Turntable testing chamber at end of AR’s production line. Opera-
tor is checking flutter.

to the preamplifier input of one channel (Fig. 2). Turn the
balance control as far as it will go to favor that channel.

If plugging in the attenuator increases hum, substitute a
very short shielded cable—perhaps 6 inches—between the
attenuator and the amplifier.

[Note: this attenuator is designed to be used with mag-
netic cartridges or the special ceramics that work into a
47,000-ohm load. For a ceramic cartridge working into a
I-megohm load, multiply all resistance values and divide all
capacitance values of the attenuator by 20. Some ceramics
have attenuated response in the extreme bass; with such a
cartridge the measurement represents turntable rumble with
that cartridge only.]

2. Connect an ac voltmeter with a decibel scale
across the highest-impedance speaker tap of the power am-
plifier. For strict adherence to NAB procedure, the meter
movement must have the ballistic characteristics of a stand-
ard VU meter, and like the rest of the system must have
response within 1 db down to 10 cycles. However, compro-
mises with these requirements will have little effect on the
relative readings of different turntables.

3. Play the quict-groove section of the test record. Ad-
just the volume control so that meter readings from the

PHONO INPUT-47K

i
s -
] o4

TEST RECORD

STEREO TURNTABLE FILTER- PREAMP-MONO OR STEREOQO
ATTENUATOR (RIAA EQUALIZATION)
—
AC VTVM| T0 SPKR e d
POWER AMPLIFIER

Fig. 2—Hookup for testing rumble in a stereo system. To check
other channel, reverse phono plugs at input of uttenuator box. Use
shiclded cable for the connections.
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Combination If filter and 35-db atienuaror for rumble measure-
meints.

quiet grooves are about 1 volt or less. Tone controls must
be at FLAT.

4. Check for acoustic feedback from speaker to cart-
ridge. It may create a roar or howl, or in less extreme cases
it may simply amplify the rumble. If disconnecting the
speaker reduces the quiet-groove meter reading, feedback is
interfering with the rumble measurement. Some modern
turntables have sufficiently compliant spring mounting to
avoid the problem completely. If you are not testing one of
these, you may have to shock-mount the turntable on foam
rubber or put the speaker in another room. You could leave
the speaker disconnected, but it is far better to be able to
monitor the sound as a check that you are measuring what
you set out to measure. Hum, for example, can provide a
false reading.

5. Put the attenuator switch in the —35-db position
and play the test-record reference tone. Record the meter
reading in db; if possible, readjust the volume control for a
0-db reading.

6. Play the quiet-groove band and throw the switch to
the unattenuated position. The rumble then goes straight
through the attenuator except for the filter’s rolloff below 10
cycles (specified by the NAB). Do not change the amplifier
volume or bass controls, but turn the treble control all the
way down to cut surface noise.

Record the meter reading relative to the first reading,
that is, — 3 db. + 5 db, etc. This reading will be quite un-
steady, partly because of the test record. Since there is noth-
ing in the quiet grooves that can improve the rumble rating,
I use the lowest average reading that is maintained over one
full revolution of the platter. Rumble readings are never too
precise, but they should be reliable within a db or so.

7. The final step is to interpret the meter readings to
get a rumble figure for the turntable.

Monophonic system, lateral reference tone 1.4 cm/sec
peak @ 100 cycles: Measurements must be made with a
monophonic cartridge, or with a stereo cartridge strapped
for lateral output as in Fig. 3-b. The difference in meter
readings between the test tone and quiet grooves, less 35 db,
is the lateral rumble. For example, if the quiet-groove rum-
ble reading is the same as for the test tone, the turntable’s
lateral rumble is — 35 db, the 1953 NAB standard for mono
turntables for broadcast work. If the rumble reads 6 db
higher than the test tone, the lateral rating is (- 35 4 6),
or — 29 db. If the rumble reads 5 db less than the test tone,
the lateral rating is — 40 db, the amended (1964) NAB
standard.

Monophonic system, lateral reference 7cm/sec peak @
1,000 cycles: This reference when played through RIAA
equalization is almost but not quite equivalent to 1.4 cm/sec
peak at 100 cycles. Use as above, but add 1 db?2 to the

2 The actual difference is 0.87 db.
MARCH, 1965

rating. Thus, — 37 db becomes — 36 db.

Stereo system: Test each turntable channel separately,
following the same steps as above. To switch channels, sim-
ply reverse the left and right turntable cables to the attenua-
tor, leaving everything else unchanged.

The same lateral reference tone may be used, although
the rumble reading will represent combined vertical and
lateral rumble. A 1.4-cm/sec tone recorded laterally produces
the same output in either channel of a stereo pickup as a
1-cm/sec tone recorded at 45°. The new NAB Standard?
specifies a reference tone for stereo of 1 cm/sec peak @ 100
cycles in the plane of modulation.

New NAB standard

The recently amended NAB Standard does not refer to
the total rumble of a stereo system, but specifies that the
rumble in each channel is to be at least 35 db below the new
I-cm reference. The reduced velocity of the stereo reference
tone represents a tightening of rumble standards for stereo
by 3 db. (As mentioned above, the rumble standard for lat-
eral recording has also been raised—it is now 40 db below
the old 1.4-cm reference.)

Each channel contributes half the signal and half the
rumble. If the rumble in each channel is — 35 db, the total
rumble is also — 35 db. When the two channels differ, the
total rumble rating is better than the worse of the two by
some amount up to 3 db, according to the following chart:

Difference Subtract from
between channels worst channel
1db 0.5db
2 0.9
3 1.2
5 1.8
10 3.0

For example, if the left-channel rumble is — 34 db and the
right-channel is — 36 db, the total rumble is (— 34 — 0.9),
or about — 35 db.

Measuring lateral & vertical rumble separately

Turntables that perform and measure well in mono-
phonic systems may prove unusably noisy in stereo, where
vertical rumble is reproduced as well. Measuring lateral and
vertical rumble separately is often useful for diagnosis. All
AR turntables must pass standards for lateral and vertical
rumble separately.

When stereo cartridge terminals are connected in series
and out of phase, as in Fig. 3-a, the pickup will provide ver-
tical output only. When the cartridge is strapped for in-
phase operation of left and right channels (Fig. 3-b), the
output will represent only the lateral component of needle

| 330R.17pf
{SEE TEXT)

Inside filter—attenuator. Note that “hot” terminal of OTHER jack
is grounded.

3 Disc Recording and Reproducing. National Association of Broadcasters.
March 1964.
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Fig. 3—How 10
interconnect car-
tridge  terminals
for measuring
vertical (a) and
lateral (b) rum-
ble.  Connection
in (a) is contrary
to comnion sense
because of inter-
nal electrical
phase reversal in
all magnetic car-
tridges.

b LATERAL OQUTPUT )

motion. In measuring lateral or vertical rumble establish the
reference output from a lateral reference tone with the car-
tridge strapped for lateral operation. The increased sensi-
tivity of the series connection of the cartridge must be ap-
plied to reference tone and quiet groove alike.

Vertical and lateral rumble may be combined to give
total system rumble by the same method, and with the same
chart that is used to add left and right channels. Rumble
measured against a 1.4-cm/sec reference may be converted
to the l-cm/sec reference by adding 3 db; thus — 38 db
becomes — 35 db.

Test records

Most test records are unsuitable for testing rumble in a
stereo system, because the “quiet” grooves themselves have
more vertical rumble recorded into them than the rumble
of a first-class stereo reproducing turntable. This is probably
the result of being cut on lathes designed and built for pre-
stereo recording, in which only lateral rumble counted.

The table lists the lateral and vertical rumble readings
of the same AR turntable measured with different test rec-
ords. It can be seen that with test records D, E, F and G
the controlling element in the measurement is not the turn-
table but the record grooves. The two quietest test records
sold commercially that I have found are “Quiet Please!” ($1,
Components Corp., Denville, N. J.), and BTR-150 ($10,
CBS Laboratories, High Ridge Road, Stamford, Conn.). The
reference tone on these records is 7 cm/sec at 1,000 cycles
lateral.

Lateral and vertical rumble readings of the same AR turn-
table with seven different test records, using filter with
20-cycle rolloff and new NAB reference of 1 cm/sec @
100 cycles. (Measured with Stanton 481AA cartridge.) All
except the first record are commercially available.
Test Measured Measured
record lateral vertical
rumble rumble
AR Special —40db —36db
Components —41 —35
CBS BTR-150 —39 —34
Brand “D” —37 —29
Brand ‘‘E” —36 —29
Brand ‘‘F"” —36 —28
Brand “G” —32 —27
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The 1953 NAB Standard defined a rumble-free record
as one having at least 8 db less rumble than that of the sys-
tem being measured. Aside from those test records in the
table that clearly have up to 8 db more rumble than the
turntable being measured, this poses something of a logical
dilemma. One cannot know, when playing the quietest test
record on the turntable with least rumble, whether or not the
rumble content of the record is influencing the rumble
readings.

It we assumed that the AR turntable had no rumble, we
could deduce that we were merely measuring the rumble
content of the records; if we assumed that the AR test record
had no rumble, we could deduce that the measurements ac-
curately reflected the rumble in the turntable. We think, from
studying the character of the rumble, that the truth is some-
where in between, with the turntable’s rumble about equal
to that in the grooves of the best test records.

The question is quite academic, because when rumble is
this low, a few db up or down doesn’t make much difference.
We can, however, put into perspective claims for total rum-
ble of — 50 db and better. The NAB standard for profes-
sional stereo turntables appears to be crowding the limit of
the present state of the art of reproducing and recording
(if we judge the latter by test records), particularly in ver-
tical rumble. For example, the best rating for total rumble
ever given to a reproducing stereo turntable in the pub-
lished test reports of HiFi/Stereo Review has been — 38 db
using the old NAB reference, which would be — 35 db with
the new 1-cm/sec reference. I do not believe there are any
test records that can measurc rumble very much less than
this with NAB procedure.

The extreme figures for rumble that are sometimes pub-
lished can be related only to a private rating system: a noise
level described as — 50 db would not be very quiet if the
reference were an earthquake. The technician who is used to
seeing — 50-db and — 60-db rumble ratings and who sets
up the measuring system described here is in for a rude
shock.

Weighting rumble figures

The NAB method of measuring rumble does not take
into consideration the frequency distribution of the rumble
energy. It is therefore possible for two turntables to have the
same rumble in terms of raw signal-to-noise ratio, and yet
for one to sound quieter than the other. The Fletcher-Mun-
son curves of hearing perception indicate that the lower the
frequency of the rumble, the less audible it will be.

The production test equipment at AR provides both
NAB rumble readings and frequency-weighted readings
which compensate for the increased hearing sensitivity to
higher rumble frequencies. Such weighted figures are not
published because there is no standard with which to com-
pare them, but they do provide a necessary check.

The simplest method of incorporating frequency weight-
ing into rumble measurements is to listen to the rumble while
you measure it. Experience with different turntables will
teach you to spot the more audible concentration of energy
in the higher bass.

Most commercial amplifiers and meters have reduced
response below 20 cycles. In some cases this will improve the
rumble reading over the strictly-NAB rating by several db.
If the rumble is low to begin with, it is a justified improve-
ment, because the subsonic rumble that is left out of the
measurement is both inaudible and too small in amplitude to
overload the amplifier. When the measuring equipment does
not have such bass rolloff, I suggest modifying the NAB
procedure by substituting 0.17-uf capacitance for the .33 uf
in the filter, raising the 3-db # rolloff point to 20 cycles. I
believe that test results with the higher rolloff are a more
valid indication of turntable performance. END

4 A stricter interpretation of NAB requirements would allow response (o
be down only 1 db at 10 cycles, rather thian the 3 db introduced by the filter.
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Choosing the Right Tape Machine

SALESMAN: May I help you?

CUSTOMER: I'm interested in a tape
machine.

S: What sort of tape machine are
you looking for?

C: Well, I don’t know exactly. Just
a decent tape recorder, 1 guess. Noth-
ing special.

S: Excuse me, but that’s pretty
vague. It’s like saying you want a car—
which could mean anything from a sport
coupé to a lavish limousine.

C: I don’t really know what I want,
yet.

S: Then let me ask you a few ques-
tions. Do you plan to use the machine
with a hi-fi system?

C: Yes. Why?

S: If you're going to play the ma-
chine only through your hi-fi, all you
need is a “basic” machine, one without
a power amplifier and speaker. If you're
not, you need a “self-contained” unit,
one with its own power amplifier and
speaker. Of course, you can also play
that kind through your hi-fi.

C: Then why not get a self-con-
tained machine in cither case?

S: Because for the same money a
basic machine will give you better qual-
ity.

C: Iseec.

S: By any chance are you interested
only in playing prerccorded tapes, and
not in recording? Because if you are, you

By HERMAN BURSTEIN

can save a good deal by getting just a
tape player—a machine that doesn’t re-
cord.

C: That’s a possibility.

S: You can save even more by get-
ting a tape player without electronics.
That’s a bare transport mechanism with
a playback hecad. The signal from the
head goes direct to the “tape head” jack
of your amplifier.

C: I'm not sure my system has a
jack like that.

S: Well, if it doesn’t, you’ll need a
tape player with electronics to amplify
the weak signal from the head and also
to supply bass boost for equalizing. Even
if your amplifier does have a “tape
head” input, you may want a tape
player with electronics, because a good
“tape deck” does a better job of ampli-
fying and cqualizing than your audio
system.

C: Can we get back to tape record-
ers in general?

S: Sure. Now I have to ask whether
you want really high-fidelity perform-
ance. Or is “pretty good” enough?

C: What do you mean by really
high fidelity?

S: Very flat frequency response,
low noise, low distortion and good trans-
port motion—meaning low wow and
flutter and accurate speed.

C: Naturally I’d like the best, but
what about the cost?

S: Pretty high. You've got to pay
for better design, better components and
better quality control.

C: Give me an example of the specs
of a typical high-fidelity machine.

S: At 7Y% inches per second, which
is what most people use for nonprofes-
sional recordings, frequency response
would be flat within 2 db from about 40
cycles to at least 15,000. Signal-to-noise
ratio would be about 55 db, based on
a 400-cycle tone recorded at a level that
produces 3% harmonic distortion on
the tape. Wow and flutter would be less
than 0.2%, and speed would be accu-
rate within 0.5% or better.

C: That’'s funny. Preamps and
power amplifiers claim much better
specs—flat response at least from 20 to
20,000, signal-to-noise ratios more like
70 db, and distortion way under 3% .

S: Don’t be too surprised. A tape
recorder has a much tougher assignment
than other equipment.

C: Hm. Well, what about the specs
for a tape machine that isn’t hi-fi but
still pretty good?

S: At 7% ips, frequency response
might be flat within 3 or 4 db between
50 and 15,000 cycles Signal-to-noise
ratio would be about 45 to 50 db. Wow
and flutter might run as high as 0.3%
t0 0.5%. Speed might be off by as much
as 3%.

C: How much did you say would

These photos show clearly some of the differences between a tape
deck (needs separate amplifier and speakers) and a tape recorder
(contains everything). The Tandberg 64 deck (left), for example,
has no speaker switching and one or two fewer controls than the

MARCH, 1965
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74 recorder (right). All knobs and buttons not essential to tape
movement and recording have been omitted. Note, on both ver-
sions, the twin “eye”-type volume indicators just above the word
“stereo” at left.
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be the difference in cost between a high-
fidelity machine and a good machine?

S: I didn’t say. One might cost
about twice as much as the other.

C: How much is that in dollars?

S: Oh, prices vary. A high fidelity
recorder might cost between $400 and
$600.

C: And a good machine between
$200 and $300?

S: Roughly.

C: For the difference in money, do
I gct anything else besides better per-
formance?

S: Lots. You get better, longer-
lasting tape heads, sturdier mechanical
construction, higher-quality parts. Ca-
pacitors would have higher voltage rat-
ings and resistors higher wattage ratings,
so there’d be fewer breakdowns. More
low-noise resistors. A $600 machine has
a better motor to drive the capstan—
probably a hysteresis motor for accu-
rate, stable speed.

You’ll get a number of internal
controls for the factory or service tech-
nician to adjust. That way you can shoot
for optimum performance. The cheaper
machines usually don’t have such con-
trols. A high-fidelity tape recorder is apt
to have three tape heads instead of
two: two or three motors instead of one;
a VU meter instead of an “cye” tube as
a record-level indicator. There will be
tighter quality control. Is that the sort
of thing you mean?

C: You said that a high-fidelity
machine offers more features. What do
you mean?

S: I mean anything that makes the
machine work better or makes it easier
to use. For example, a well designed
machine doesn’t need pressure pads to
hold the tape close against the heads for
good treble. Instead, it’s got a system of
tape guides, and it relies on tape tension
for good contact. You get less wow and
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FLYWHEEL

A single-motor transport (left) is lighter, smaller and less costly
than a three-motor transport. Note the complex svstem of drive
belts in the single-moior machine (Ampex F-44). Three indepen-
dent motors in the Magnecord 1022 (right) simplify mechanism
but make it heavier and hulkier. Both these machines have meters

rather than electronic tubes to indicate recording level.

flutter and less tape squeal. A high-qual-
ity machine has such things as automa-
tic shutoff in case the tape breaks or runs
out, and a tape lifter that pulls the tape
away from the heads during rapid wind
and rewind, to cut down head wear.

C: What other features are there?

S: Oh, lots. But just which ones de-
pends on the particular machine. I can
give you a quick rundown of desirable
features in fair to excellent machines.

C: Go ahead.

S: A tape counter helps you locate
a particular passage quickly. To safe-
guard against erasing a tape by putting
the machine in the record mode acci-
dentally, most machines have a special
button you have to push to record; many
disengage the machine from the record
mode automatically when you stop the
mechanism. A few even have a warning
light in the record mode. Some have a
pause button so you can stop the tape
temporarily without going out of the
record mode. Very-high-speed rewind
and forward wind—allowing you to un-
ravel a 7-inch reel in well under a min-
ute—is featured in some units.

Norelco 401 is typical of medium-priced
high-quality home tape recorders. Push-
button control. 4-track stereo record and
play, sound-on-sound recording, tape index
counter (rear, between reels). Machine has
four speeds: 7%z, 3%, 17 and 15/16 ips.

WWW.americanradiohistorv.com

A few machines offer automatic
reverse operation, so you don’t have to
remove and reverse the reels when you
reach the end of the tape. NAB play-
back equalization at 7.5 ips is good, so
you get flat response on prerecorded
tapes. Low-impedance output permits a
long cable run from the tape machine
to an audio system.

Some of the top caliber recorders
have inputs for low-impedance micro-
phones, which allow a long cable run
from the mike to the tape recorder. If
you plan to do a lot of tape editing,
you'll find that some machines make it
more convenient by letting you get at
the tape in front of the heads. Some bet-
ter machines allow you to mix a micro-
phone signal and the signal, say, from
your FM tuner.

C: You said the better machines of-
fer greater versatility?

S: Again, I hate to draw a sharp
line between top-quality and other tape
recorders, but here are some of the
things to look for. If the machine is
sterco, it may allow you to use all four
tracks for mono recording. Some stereo
machines let you record mono on only
two tracks, because of crosstalk prob-
lems.

A number of sterco machines fea-
ture sound-on-sound so that you can
make successive recordings on the same
track, each synchronized with the pre-
vious ones. You can get variations of
sound-on-sound—they may not let you
synchronize—may let you put just two
synchronized recordings on secparate
tracks. Other special recording effects
are available, like echo effect and rever-
beration. Most machines have two op-
erating speeds, usually 7v2 and 334 ips,
but several have three spceds or even
four, including the really slow 178 and
1846 ips. For high fidelity, 7V2 ips is still
generally necessary, but the other speeds
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What’s Going on
with Loudspeakers?

No new principles in nearly 40 years, but a flock
of exciting developments in materials and designs

By VICTOR BROCINER*

IN AN INDUSTRY THAT HAILS EVERY ENGINEERING REFINE-
ment as a “breakthrough” and where just adding a rotatable
control is enough to be “revolutionary”, some clarification
seems necded about what is really new in speakers. To be
able to identify what is new, one should know what is old.
So let’s find out.

The basic principles of speaker design were mathema-
tically analyzed as early as 1925 for direct-radiator speakers?
and 1928 for horn-loaded units2. The famous Rice-Kellogg
paper! began with the statement that direct radiation was
adopted to eliminate horn resonance, leaving the problem of
diaphragm resonance. This was attacked by trying:

. A gold-leaf thermophone

. Electrostatic speakers with large diaphragms

. A throttled air-flow speaker

. A friction-actuated, rotating-drum speaker

A talking arc

Multiple magnetic earphones used as speakers

Multiple horns

- An induction speaker using a thin aluminum sheet
between two pancake type coils

9. Various designs of small-diaphragm moving-coil in-

struments

The development of the direct-radiator speaker was not
the result of an arbitrary decision but of a careful analysic
of various ways of doing the job. Included in the %- are
all the speaker types in use today. Some beca:ne practical
when improved materials were developed, as in the case of
the electrostatic. Others were re-invented, 'in eflect, at a later
period, and appeared commercially.

Rice and Kellogg found that «th open direct-radiator
speakers did not reproduce basss very vell because of circu-
lation of air between the fr-vnt and back of the diaphragm.
A closed box bebiaitd the speakers was found to produce reso-
nances evg hen lincd with felt. “A happy solution . . . was
ob*"_ned by employing a flat baffleboard.” As speakers were

further developed, the closed box came back into use. In
some other cases, the problem of “circulation” was ignored.

For true piston action, the authors concluded that

either the diaphragm must be very rigid for its weight and
quite small, or the driving force must be applied uniformly
over the entire diaphragm surface. The designs described
were:

1. Rigid diaphragm of W cross-section (Fig. 1). One of

these designs used a rubber surround

2. Very light conical diaphragm with cemented-on spiral

voice coil, to obtain distributed driving force

3. Diaphragm of annular form (Fig. 2)

4. 45° paper cone with thin rubber surround

5. Aluminum-foil diaphragm

The paper also refers, in a footnote, to a speaker em-
ploying an aluminum strip in a magnetic field, made by Sie-

R N

* Assistant to the President, H. H. Scott, Inc.

TC.W. Rice and E. W. Kellogg, “Notes on the Development of a New
Type of Hornless Loud Speaker.” Transactions AIEE, 1925, Vol. 44, p. 461.
2 C. R. Hanna, *Loudspeakers of High Efficiency and Load Capacity.” Paper
presented at the Winter Convention of the AIEE, New York, Feb. 1928.
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rig. 1-a—Early rigid-diaphragm baffle type speaker. b—Modern
version by Jordan-Watts. (Voice coils are shown too far toward
right. They should be centered in gaps.)

mens and Halske in 1924. This is perhaps the “Riffel” speaker
described by McLachlan3, who also describes the “Blathaller”
—the original “flat” design in which a distributed magnet
system drove a zig-zag voice coil attached to an aluminum
diaphragm. (The acoustic output is stated as 200 watts.)

What new principles of speaker design have been evolved
since these pioneering efforts four decades ago? The answer
is simple: none. Does this mean that speakers have not im-
proved in all this time? Not at all. The improvements have
come about primarily through refined techniques and mate-
rials. The very best speakers of the past stack up very well
against today’s designs, but there is a tremendous contrast
in bulk and cost. Not so long ago, really enormous, compli-
cated and expensive horn speakers were considered neces-
sary for reproduction down to 40 cycles. Today we can do
better in a 2-cubic-foot cabinet. The old elaborate, precision-
built high-frequency speakers have been followed by rela-
tively simple, moderately priced tweeters that actually respond
over an octave more of frequency range.

Now, before the outraged cries begin, let me make it
clear that this does not imply that bass horns are obsolete,
or that there are no advantages in horn-loaded high-fre-
quency speakers of sophisticated design. But it has been
through other means that real high-fidelity sound has become
available at moderate cost.

In the bass, the limiting factors have remained un-
changed: the rapid drop in output below system resonance,

3 N. W. McLachlan, Loud Speakers. Dover Publications, Inc., 1960, p. 233.
(Original edition published in 1934.)
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rAST tORWARD

TAPE LIFTER

RECORD/PLAY HEAD

PRESSURE
PAD

—

PRE SSURE
| ERASE HEAD PADS

Professional machines generally arrange tape path and tape tension so tha. ~oving tape
forces itself against head surfaces without additional pressure. Other recorders have
pressure pads for one or more heads, which hold tape firmly against head surfaces. Design
is less costly, but wear on heads is greater. Upper machine (Ampex 350) has three heads
erase, record, playback, from left to right. Separate play head permits listening to material
recorded on tape, a moment after it has been recorded. Lower-priced machine below
_(Sony 200) has erase head and combined record/play head, and pressure pads. Metal flups
carrying pads spring up against head surfaces when machine is set to record or ple

e . . .
Finger” between heads is tape lifter, which keeps tape from grinding against heads during

fast wind or rewind.

can give you fair to good performance,
and you get by with less tape. Why, at
178 ips with double-play tape and re-
cording quarier-track, you can get 17
hours of material on a single 7-inch
reel! To show you how much things have
advanced at the slower speeds, one
machine claims response to 15,000
cycles at 17s ips, while another claims
response to 10,000 cycles at only 150
ips. At the same time, noise, distortion
and wow and flutter are quite low, al-
though not as low as at the higher
speeds.

I should mention, by the way, that
some self-contained tape recorders can
be used as portable public address sys-
tems.

C: You said before that a high-
quality machine will likely have more
than one motor. Why?

MARCH, 1965

S: The motor has a double job: to
turn the tape reels and to turn the cap-
stan that regulates tape speed. Designers
feel that they get least wow and flutter
and most accurate speed by using a sep-
arate capstan motor, leaving the job of
turning the reels to two other motors,
or just one other motor. When a single
motor is used, you get a fairly complex
system of belts and wheels. A three-
motor transport is fundamentally sim-
pler. On the other hand, a single-motor
machine can also produce high-fidelity
results. Several good units on the market
have only one motor. They are cheaper,
lighter, and smaller.

C: You also said that the better
machines tend to have VU meters rather
than *“eye” tubes as record-level indica-
tors. What's the advantage of one over
the other?

www americanradiohistorv.com

S: The chief advantage of the VU
meter is that it allows you to make quan-
titative adjustments in recording level.
Depending on the program material you
are recording, you can adjust gain up or
down a certain number of decibels, as
you decide. Also, a VU meter is a pretty
stable device and doesn’t change its
characteristics much with time. In some
top-tflight machines. the VU meter is put
to maximum use by having it read bias
current, playback level, and sometimes
erase current.

On the other hand, the VU meter
has a severe disadvantage. It reads aver-
age level, not peak level, whereas much
of the distortion we hear on tape 1s due
to sudden, brief, strong peaks. The
“eye” tube is electronic rather than
mechanical. so it has little trouble fol-
lowing peaks and gives a substantially
accurate idea of the peak levels being
recorded. I think it is easier for the
average person 1o use a magic-eve in
setting recording level properly. At least
one manufacturer of a very fine home
tape recorder that meets high-fidelity
standards has elected to stay with the
“eye” tube, although the VU meter lends
a professional glamor that is hard to
resist.

To be fair, 1 should mention that
tape machines with a VU meter usually
calibrate the meter to compensate for
its mechanical lag. That is, they provide
a safety margin of about 6 to 8 db. But
the safety margin you need varies with
the program material and can some-
times be as high as 15 or 20 db. So you
have to use a good deal of judgment
when you use a VU meter.

C: Now what about a tape recorder
with three heads instead of two?

S: Most home machines have two
hiads. One is for erasing the tape. The
thef s for both recording and play-
vack. Bl 3 head that must serve two
purposes iS a .oarporomise in design.
You get better performamsee_with sepa-
rate heads, each specifically d‘-e?,‘: ned for
its purpose. Another advantage of sep-
arate heads is that a machine can record
and play simultaneously, so that vou
can monitor the signal vou just recorded
on the tape and check its quality. Also,
it is easier to check frequency response,
bias current, record-level calibration,
and such on a machine that can record
and play simultaneously.

C: You’ve certainly given me a lot
to think about. Anything clse I should
know?

S: There probably are a few more
things. But you've got a good start on
what to consider in buying the tape ma-
chine to fit your needs.

C: OK, I want to think it over for
a few days. Thanks very much for all
your help.

S: Thank you, sir. I hope to see
you back soon. END
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and the large excursion required of a direct-radiating surface.
The “breakthrough” to modern designs actually occurred in
amplifiers. When high-power amplifiers became available at
moderate cost, it was no longer necessary to stress efficiency
in speakers. The removal of this restriction made it possible
to obtain a low resonant frequency by increasing the mass of
the moving system. Fig. 3 shows how this flattens the re-
sponse curve and extends the low-frequency range.

But this is not enough. The excursion required for a
given acoustic outpul increases inversely as the square of the
frequency. This mcans that a cone of a given size has to be
capable of moving four times as far when the bass range
is extended by an octave, and the motion must remain linear.
Development of suspension systems has resulted in speakers
capable of as much as ¥2 inch of peak excursion. If you think
of such a suspension as a bellows capable of great extension,
it is eusy to see that it must be highly compliant as well.
This, in turn, further lowers the resonant frequency.

RADIAL MAGNETIC FIELD

SINGLE-LAYER VOICE COIL .
N

.......
3y

20
‘(& FIELD COIL

THIN STRETCHED
RUBBER DIAPHRAGM

COPPER SPOOL HEAD
“ig. 2—Annular (ring) speaker of the 1920's.

The driving force must be maintained constant as the
voice coil moves away from the center. This can be done by
making the magnetic gap much longer than the voice coil,
but at considerable cxpense. The more popular method is
to make the voice coil longer than the gap. In this case,
since part of the voice coil is always inactive, being outside
the magnetic field, efficiency is reduced.

This high-compliance, large-excursion, low-resonance
woofer can be put into a small cabinet.* Because it is itself
fairly small, its high compliance is not decreased too much
by the stiffness of the “air spring” behind it. Furthermore,
the air spring is fairly linear and helps to reduce distortion
still more. In some designs, cabinets are filled with loosely
packed material, such as glass wool, to increase the effective
compliance of the air itself, so that the cabinet acts like a
larger enclosure.

Thus, this special bass speaker can function most ef-
fectively in a small enclosure. If you want more efficiency,
greater power-handling capability and still lower distortion,
you can get it with several woofers (or a larger speaker) in
a larger cabinet. It’s true that “a good big speaker is better
than a good little speaker.” How much better, and to what
extent it justifies increased size and cost, is a matter for the
user to decide.

Diaphragm designs

Early workers found that a rigid, lightweight diaphragm
was very difficult to make. Lack of rigidity results in “break-
up”—different parts of the diaphragm move at different ve-
locities. These multiple modes of motion vary with frequency,
and cause the frequency response of the speaker to have
many sharp peaks and valleys. The audible effect is harshness,
or lack of smoothness and transparency.

To solve this problem, researchers have improved dia-
phragm designs and materials to minimize breakup and
i V. Brociner, “Considerations of Speaker Size vs. Cabinet in Low Frequency

Reproduction.” Paper presented ar 13th Annual Convention of AES, New
York, Oct. 1961,
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FREQUENCY RESPONSE OF 12" SPEAKER IN 2-CUBIC-
FOOT CLOSED BOX WITH SYSTEM Q=0.5
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Fig. 3—Curve A shows the frequency response of a tvpical 12-
inch speaker in a sealed 2-cubic-foot box with a system Q of 0.5.
Curve B shows the samme system with the speaker's mass increased
by a factor of 4 (Q adjusted to remain at 0.5). Curve C is the
systenm with the higher-mass speaker and the speakers compliance
increased as well by a factor of 4. Note how the first clange de-
creases overall output, hut less repidly than before in the bass.
Increasing compliance extends bass further.

worked at driving the diaphragm uniformly so that stiffness
becomes relatively unimportant.

Experimenting with diaphragm designs has brought
about great improvements in the performance of “paper”
cones. The curved cone, the elliptical speaker, and innumer-
able combinations of ribs, beads, corrugations, reinforce-
ments and damping means are a tribute to the ingenuity of
cone designers and the innate perversity of inanimate objects.
Woofers present no particular problem provided they are to
be used only up to about 1,000 cycles, because heavy felted-

A e oA i o sk

Fig. 4—IMF styrene solid-cone woofer.
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paper cones can give a good approximation of piston action.

In tweeters, the small diameter needed to obtain good
dispersion tends to minimize breakup. Some designs use
phenolic or aluminum domes similar to those used in horn
drivers. These are inherently very stiff and quite effective, but
they, too, tend to break up more than you might expect.
Softer materials are claimed to provide smoother perform-
ance. Attempting to use small diaphragms down to mid-range
frequencies around 2,000 cycles creates the same sort of
problem of excursion as in a woofer. The diaphragm just
cannot move far enough. Hence there is a tendency to go
to three-way systems, using a separate mid-range speaker.

It is in the mid-range that the problem of smoothness
is really acute. Diaphragms must be reasonably large to per-
mit power to be delivered at the lower limit of the mid-range,
and consequently they have a greater tendency to break up
than tweeters or woofers. To make matters worse, it is pre-
cisely in this frequency range that the ear is most sensitive
to lack of smoothness. Also, this is where most of the music
is.

Probably the quest for smooth response spurred design-
ers on to find better materials for diaphragms and better
means for driving them. Thin aluminum cones have been
tried repeatedly, discarded and revived. Expanded polysty-
rene and polyurethane, made up of closed cells, caused a
flurry of excitement and much experimenting. Here, at last,

seemed to be a far superior material, with a high strength-
to-mass ratio. So light is it that thick cones or even solid
cones become feasible. These showed promise of overcoming
problems of diaphragm breakup. The actual results were
often quite disappointing; the response curves were not nec-
essarily smoother than those of well designed paper cones.

Attempts were made to improve the rigidity and sur-
face hardness by manufacturing foamed plastic cones in such
a way that a harder skin was formed,” and by cementing a
thin aluminum sheet to the surface of the foam cone.® Re-
sults improved, and some designs have survived commer-
cially. The solid-cone speaker is being manufactured in Eng-
land (Fig. 4), as is the aluminum-foam “sandwich” cone.

Distributed drive

Since it proved to be so difficult to make a rigid dia-
phragm free from spurious resonances, designers have tried
to find ways to drive the diaphragm so that it cannot break
up.

We’ll examine some of those ways—electrostatic sys-
tems being the principal one—and some completely coneless,
diaphragmless ways of converting electrical energy into
acoustic energy, in a second article, to appear shortly. END

s p. B. Williams and James F. Novak, ‘‘Polystyrene Foam Loudspeaker
Cones.”’ Audio, May 1960.

6 D. A. Barlow, ‘“Rigidity of Loudspeaker Diaphragms.” Wireless World,
Dc¢c. 1958.

Conducted by
E. D. CLARK

Three puzzlers for the students, theoretician
and practical man. Simple? Double-check your
answers before you say you’'ve solved them. If
you have an interesting or unusual puzzle (with
an answer) send it to us. We will pay $10 for
each one accepted. We're especially interested in
service stinkers or engineering stumpers on ac-
tual electronic equipment. We get so many let-
ters we can’t answer individual ones, but we'll
print the more interesting solutions—ones the
original outhors never thought of.

Write EQ Editor, Radio-Electronics, 154 West
14th Street, New York, N. Y. 10011.

Answers to this month’s puzzle are on
page 98.

Dialing

You are given a telephone dial with
two switches (see diagram). S is closed
whenever the dial is away from its rest
position, and D is opened for each dial
pulse. The stepper has two coils, one for
reset and another that advances it one
position each time it is energized. (Both
coils may not be energized at once.)

—_0

Cos T

Design a circuit to position a step-
ping switch to the number dialed, re-
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gardless of the stepper’s initial position.
You may use auxiliary relays as neces-
sary, but no extra buttons or switches.
The circuit should draw no power when
the dial is at rest. (This was an actual
design problem—switching audio in a
broadcast station.)—William M. Waite

Which Is Which?

Norton’s theorem states that these
two circuits are equivalent as far as any
external load is concerned. That is, if a
resistor is connected in turn to each pair
of terminals, the voltage drop across the
resistor in each case is equal as is the
current flow.

Assume you have two black boxes,
one containing the 1-amp current source
with 1-ohm shunt resistor, and the other
containing the 1-volt source with 1-ohm
series resistor. If you are allowed to
make any measurement you wish, can
you determine which box is which?—
Anthony Joseph Miller

Distorted Recording

The owner’s complaint on this tape
recorder was, though it played prere-
corded tapes with good fidelity, play-
back from music recorded with a micro-
phone was distorted and tinny.

www americanradiohistorv.com

PLAYBACK V IMIKE JACK
HEAD (9
v €3 10
oUTPUT
TRANSISTOR TUBE
AMPL

Previous trips to shops had netted,
in addition to a .0t of headaches for the
owner, three new tubes, two resistors,
record-playback head and a filter ca-
pacitor. A new microphone made no
difference. A hint (perhaps)—using a
patch cord connected into the mike con-
nector, I recorded music from an FM
tuner. The playback was alimost normal
—at least much better than when the
microphone was used.

The trouble was one of the compo-
nents in the circuit. When you pick out
the right one, there will also be a legiti-
mate, plausible reason. What’s the trou-
ble?—Wayne Lemons

50 Pears Ago
In Gernsback Publications

in March, 1915
Electrical Experimenter

Electricity in Modern Warfare, by H.
Winfield Secor

Talking from New York to San Fran-
cisco

Spectacular Effects with Spark Coils
Radio Time Signals and the Public

Connections for Radio-Telegraphic
Sets
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MIKE TECHNIQUE FOR
AMATEUR RECORDISTS

Ever felt anitch to graduate out of the mike-in-the-middle-of-the-dinner-table class?

Here’s how to capture bigger sounds better

By IVAN BERGER

The prime requisites for making a good recording are
good ears—yours and your tape recorder’s. Your recorder’s
ears are its microphones. Buy the best you can—excellent
recordings can be made with $50-$100 mikes, good ones
with mikes costing $25 to $50—if you want all the sound
quality your recorder can deliver. Your own ears don’t feed
a recorder; they feed a computer instead—your own brain,
constantly weighing and judging the sound quality against
your standards.

Your ears and your standards, as much as the micro-
phones, will make the recording; you can develop them.
Listen to live performances of the instruments and the
performers you’ll be taping. Then listen critically to com-
mercial recordings, asking yourself how they succeeded and
how they failed in capturing the sound you heard in live
performance.

What distinguishes a good recording from a so-so one is
balance, between individual instruments or groups, and be-
tween the musicians and the “room sound”—reverberation
and background noise—of the hall in which the recording
is made. Assuming that the performing group itself is a
balanced one, this first requirement should not be too hard
to achieve. The usual technique is to mount microphones

Fig. 1—One fruitful source for good recordings is church or school
choir concerts. A bidirectional mike is useful here: mounted high
and tilted as shown, it picks up music directly along wth reverbera-
tion from ceiling. Audience noise is largely rejected.
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fairly high, so that the performers in the front row won’t
block off the performers in the back, and symmetrically, so
that all performers are at approximately equal distances from
the microphone.

Microphone pickup patterns make a difference here.
Bidirectional mikes have a figure-8 pattern with long, nar-
row lobes (Fig. 1) and need to be placed farther back if they
are to cover as wide an area as unidirectional (cardioid)
types. Omnidirectional (or “nondirectional”) types also cover
a wide area, of course.

One source of difficulty in balancing instruments is the
brass section. Brass instruments beam their sound in more of
a straight line than other instruments. If your trumpets point
too directly at the microphone, they may sound overly
bright; if they point too far away, they may lose their sparkle
altogether. Become familiar with how these and other in-
struments project their sound.

If the group is not balanced, you will have to shift mi-
crophones—and sometimes musicians—until the microphone
picks up a balanced sound.

Reverberation and perspective

Once you have balanced the musicians against each
other, you must choose a perspective balance, near or far.
Perspective depends upon the ratio of direct to reflected
sound. The closer the microphone is to the performer, the
clearer and more distinct the recording will be—but more dis-
tant recordings allow groups to blend more, and give more
sense of the spaciousness (if any) of the hall or room the
recording is made in.

You can work a bit farther back in stereo than you can
In mono, since your ear’s ability to pick out sounds is en-
hanced by sterco, making stereo recordings with lots of
reverberation more distinct than the same recordings heard
monophonically.

Sometimes a closer pickup will be desired, sometimes a
more reverberant one. All else being equal, you might want
more reverberation to lend a lonely quality to a sad, slow
ballad than would be wanted for an up-tempo number. Ex-
tremely reverberant recording setups can be used only with
slow pieces, in which each note has time to die away before
the next is played.

High-frequency energy seems to be more easily lost with
distance or when recording off the microphone’s major axis
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Two B & O bidirectional ribbon mikes were used for soloists in
this church choir recording (stereo). Overall choir and organ pick-
up was left to two Syncron cardioid condenser mikes, suspended
about 12 feet above the area in this photo. Two mikes might have
been enough, but four gave an opportunity to experiment.

than low, and the mechanical noises of an instrument—clat-
tering from a keyboard, or the bow scrape of a violin—dis-
appear with distance, too.

My most recent recording was of a choir and organ in
a fairly reverberant church. 1 used three microphones. After
some experiment, I decided that the best position for the
main mikes (both omnidirectional) was about 12 feet above
the floor, with each mike about 8 feet from the center line
of the apse. The third mike-—a cardioid, to block sound
from the conductor’s feet, behind it—was in the center on a

Fig. 2—A high mike position helps reduce loudness differences
between performers in front and rear in larg choral or orchestra
groups.
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low stand in front of the soloists; this mike was bridged
across both channels.

The high position of the main mikes had several ad-
vantages in this setup. First, high above the audience, they
picked up comparatively little people-noise (but if the audi-
ence had coughed any more than they did, I'd have had to
use cardioids). Second, the high position helped equalize the
distance between the front and back rows of the choir (Fig.
2). Third, it picked up the organ better, since the organ loft
was well above the heads of the choir, and last, it gave
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Three basic microphone types are mentioned in
this article, named for their pickup characteristics rather
than for the way they transform sound into electrical
signals. The omnidirectional microphone is one that
picks up sound about equally well from all directions
(Latin omnis: all). At high frequencies, it tends to be-
come slightly directional. Its polar pattern—a graph
of electrical output plotted against angle of incidence of
the sound—is circular. Because of the increasing di-
rectionality at high frequencies, the pattern is squeezed
into a kind of lemon shape—the wide part indicating the
fairly high response at the front of the mike. (The micro-
phone is always assumed to be at the center of the polar
graph—where the 0—-180° and 90-270° axes cross.)

The bidirectional mike (Latin bi-, two) responds
equally well to sound coming at it from either direction

l along a center axis. At right angles to that axis, the re-

| sponse is theoretically zero (as shown by the graph line
coming in toward the center as it approaches the 90° and
270° azimuth lines.) Most bidirectional mikes are ribbon

| types, although some condenser mikes with multiple
elements can be switched to a bidirectional pickup pat-
tern.

The unidirectional (Latin uni-, one) is also called a
cardioid microphone (from Greek kardia, heart) because
of the vaguely heart-shaped pattern of its polar response
curve. (The Germans, with just as much logic, call it
kidney-shaped.) It responds most strongly to signals
coming at it directly from the front, and less to signals
coming from the side, until at the back there is theoretic-
ally no response at all. Good cardioids are expensive, but

| probably the most useful single microphone design. The
vast majority are dynamic, but most condenser mikes
offer a switchable cardioid position. (Simple condenser
mikes are usually omnidirectional.)

L
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Two Sony cardioid condenser mikes were the inainstays of this
stereo recording of Ana Perez. Her strong voice made this place-
ment suitable; for softer-voiced person, mikes would have becn
set higher and closer. Center mike, a PML condenser, was mixed
to both channels in some takes, to reduce separation.

enough distance from the choir to achieve the blending I
wanted.

The gain on the center mike, close to the soloists, was
kept low enough not to overemphasize them when they sang
with the choir, but high enough to give lifelike presence
when they did their solos.

Twelve-foot stands are not commercially available. You
can make your own out of light-stands and a piece of 38-27
threaded pipe, or—as I usually do when such tall stands
aren’t available—hang your mikes from a rope or line strung
across the hall. (Nylon fishing line is good—strong, thin and
almost invisible.)

d

Fig. 3—Inexpensive boom extensions for floor-type mike stands
are fine for reaching in, out or over.
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Fig. 4—A single bidirectional (or sometimes a cardioid) micro-
phone can do justice to a singer and his own accompaniment (not
necessarilv on piano) if mike position between the two is chosen
carefully. Position A in this sketch might yield just the right
balance between voice and piano; position B would emphasize
the voice (or compensate for a weak voice); position C would
play down the voice compared to the piano.

Recording a singer

For an in-concert recording of Ana Perez, a rising young
folk-singer, I used quite a different approach. Two cardioid
microphones (Sony C37-A) were used in a toed-in, spaced-
out configuration. The microphones were about 5 feet apart,
and about midway between the singer’s mouth and the sound
hole of her guitar, for proper balance. Since the Sonys can
be adjusted for cardioid or omnidirectional operation, I
could have used them either way—but the concert hall was
a small, hard-surfaced one, which would have reflected every
cough and twitch of the audience right into the mikes had
they not been fairly dead to the rear. So I chose cardioid. A
third microphone—a PML condenser cardioid—was mounted
closer and higher for extra presence on the voice, if needed,
but wasn’t used in the final recording.

All three mikes for the Solo-and-guitar recording and the
center mike in the choral recording were mounted on Atlas
“Baby Booms”-—most worth-while accessories which help
you get your mikes into otherwise inacessible spots. Thanks
to the booms, I was able to stand the mikes for Miss Perez
on the firm floor, rather than the flimsy stage of the hall
where we recorded. Yet I was able to push them far enough
over the stage to get within a reasonable distance of her.

Another common use for a baby boom is over a piano
(Fig. 3). It can also be used as an extension to raise a mike
farther into the air than the upright stand normally reaches.

Bear in mind that you can balance recordings in many
ways, not just by moving your microphone closer to or far-
ther from your musicians. Take a singing guitarist, for ex-
ample. Raise the mike, and the voice will dominate; lower
it, and the guitar takes over. Which sounds best depends on
the cffect you’re trying for, and the relative strengths of
voice and instrument.

A simple approach to balancing two instruments or voic-
es: With a bidirectional mike between them, you can vary
their relative loudness by moving the mike closer to one or
the other. Fig. 4 is a variation of this, for a singer accompany-
ing himself on grand piano: the rear of a bidirectional mike
picks up piano sound reflected from the open top, and the
front picks up the singer.

The specific problems of microphone placement are too
numerous to be covered completely, even in a book. No
setup can serve as more than a general guide; even the setup
for a solo piano will vary with the mike used, the room, the
music, the pianist and the piano. To nobody’s surprise,
practice alone makes perfect. But these general tips should
get you off to a good start. END
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By G. POSKLENSKY

Did you ever need an audio signal in a
hurry and wish that you didn't have o
use the big generator with the long cord?
Then build this little tone generator. Not
only can you provide an audio signal
with the flip of a switch, you can also use
this gadget for checking ielevision fly-
buacks, yokes, linearity and widih coils,
and to determine the induciance of coils
between 5 and 600 millilienries.

Just in case vou should need tones
other than the one provided by the in-
ternal wned circuit, you can connect to
jacks J1 and J2 any inductance between
5 and 600 mh, flip the switch to EXTER-
NAL and get a different audio frequency,
from 500 to 15,000 cycles.

The circuit is simple. L, CI and C2
and an inexpensive audio transistor make
up a Colpitts oscillator. L and the capaci-
tance of C1 and C2 in series determine
the frequency. All parts, including the
coil, are available at local parts supply
stores.

A 2,000-cycle tone is developed
when an adjustable 100-mh linearity coil
is connected to the two 0.2-uf capacitors
C1 and C2. The exact frequency is de-
termined by the value of the adjustable
inductance, and can be changed by alter-
ing the position of the coil slug. The

Sl ON-OFF  §2 EXTERNAL

INTERNAL

I oM

BATT T ¢!
6- 22v l?
4/
ez EXT INDUCTANCE
S G

Q RI
33K
2NIO7
'12 < (SEE TEXT)
J3 R
QUTPUT R3 12K
R4 < 4.7K
100K
L

Circuit is simple and most values non-
critical.

;
i
|
1
/ |

Cl, C2, C3—0.2 uf, paper. (see text)

L—100-mh adjustable coil (Miller width control
I6324; Thordarson-Mlessner WC-30 or equiva-
ent

J1, J2—banana jacks

J3—phono jack

Q—2N107 (G-E) or equivalent

R1—33,000 ohms

R2—12.,000 ohms

R3—4,700 ohms

R4—pot, 100,000 ohms

S1—spst slide or toggle switch

S2—spdt siide or toggle switch

BATT—9-volt transistor radio battery (any volt-
age from 6 to 22 may be used)
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Tone Generator and
Inductance Checker

One-transistor, “two-terminal”’ oscillator generates audio tones and
checks inductances from 5 to 60C mh

SHELF S| BATT

Central shelf helps support large parts. You might very well be able to whip up one of
these without actually going out and buxing anvthing!

RADIO-ELECTRONICS
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Said the man who tried
it: “The unit works well
and as expected. The
one-transistor circuit is

BENCH

simple and not very
much is likely to go
wrong with it. | tried

several substitute tran-
sistors and all worked
well. By reversing battery polarity | was
able to use n-p-n transistors. When S2
is switched to external, any desired in-
ductance can be added and almost any
tone in the mid- and upper audio range
can be obtained.”

greater the inductance, the lower the
audio frequency.

Coils with inductances between 5
and 600 mh can be checked by connect-
ing them to the EXTERNAL jacks and
moving switch S2 to EXTERNAL. Listen
for the tone, or watch it on a scope. Open
or shorted coils won’t oscillate. Even
shorted flyback secondary coils can be
detected. Don’t forget to disconnect one
end of the damping resistor across verti-
cal yoke windings. That resistance is low
enough to kill oscillations.

To determine exact frequency, con-
nect the generator’s output to a scope’s
vertical input, and a known audio signal
from an audio generator to the horizon-
tal input. Vary the calibrated generator
until you see a circle or an ecllipse. The
two frequencies are then equal.

Coil inductance can be determined
by connecting the unknown inductance,
between 5 and 600 mh, to the EXTERNAL
jacks. Listen to the tone or measure its
frequency. A tone in the vicinity of 13
ke indicates a low inductance. around
5 mh. A 500-cycle tone means a high in-
ductance. The exact inductance can be
determined by substituting the known
audio frequency into this formula:

107

T Agife
where L is inductance in henries, and f
is frequency in cycles per second.

Construction is easy. I made a little
shelf to hold the battery and the larger
components. I used 0.2-uf 600-volt ca-
pacitors because they were readily avail-
able. If you want to shrink the size of the
unit, try some 50-volt capacitors. (Note
that the formula above holds only for an
cffective series capacitance of 0.1 uf.)

Any inexpensive p-n-p audio tran-
sistor can be used. The G-E 2N107 is
fine. An n-p-n transistor can be used if
you reverse battery polarity. A 9-volt
battery was chosen because it is cheap.
Any supply up to 22 volts can be used
for greater output. Mount transistor and
resistors on a four-terminal strip. The
box is a 5 x 4 x 3 inch Minibox, or
equivalent.

The generator’s output frequency is
relatively free of distortion and varies
little with changing loads. END
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Sweep-Align AM I.F.’s

Use a scope and sweep gen to set AM i.f.'s for
wide or narrow bandwidth, or anything between

(CARRIER)
455K

Fig. I1-1.f. bandwidth has direct effect
on af response. Peak ar a sideband will
vccenitiate thar sideband, and that fre-
quency in andio response.

{CARRIER)

Fig. 2—A dip in i.f. response will cause
a corresponding dip in audio response.

Fig. 3—A meter movement

damped
across avc line can give lopsided peak
like this. Actual peak at nominal center
frequency (455 kc) is often passed before
meter reads maximum.

44584 KC

Fig. 4—When you align for maximum
audio output, you're likely 10 peak if.
on a tone-modulated sideband instead of
on carrier.
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By ELMER C. CARLSON

SWEEP ALIGNMENT AT 455 KC CAN BE
just as useful for troubleshooting as it
is for improving audio quality. Suffi-
cient bandwidth in the response curve of
the i.f. amplifier removes one common
source of frequency distortion.

The response curve of the i.f. am-
plifier is most important since it is the
sidebands of the transmitted signal that
carry the power for the audio.

In many cases, correct 455-kc i.f.
alignment introduces its own frequency/
amplitude distortion. The rounded top
of the response curve (Fig. 1) acts much
like a de-emphasis network would, since
it effectively decreases the high frequen-
cies of the audio modulation. When the
station carrier is tuned to center at the
top of the curve, the top is where the
low-frequency (bass) sidebands are. The
slope contains the sidebands of the audio
modulating frequencies up to about 5
kec. A dip in the center of the response
curve (Fig. 2) can noticeably reduce the
bass response of even the small-speaker,
iexpensive table models.

The response curve in Fig. 3 is
typical of that obtained by using the
common peak-alignment method with a
fixed-frequency generator and a volt-
meter on the avc line. [Some technicians
feel that ave should always be disabled,
lest it obscure changes of signal strength
as alignment is varied. Shorting avc to
ground is one way, or it can be discon-
nected from the detector or ave diode.
Then the diode still provides a dc volt-
age proportional to carrier strength, for
monitoring alignment. If avc is left con-
nected, signal must be kept so low that
not more than a few millivolts of dc ap-
pears across the avc line.—FEditor]

The response curve is less smooth
when the set is aligned for maximum
audio output (usually at 400 cycles).
The sharp peak in the i.f. response in
Fig. 4 is about 4554 kc (455 kc if.
plus 400-cycle modulation). That is, the
i.f. has been peaked on the upper side-
band, rather than on the carrier.

The audio reproduction of receivers
aligned by the methods that produced
the response curves of Figs. 3 and 4
was noticeably poorer than that from
the same receivers sweep-aligned for an
i.f. response like that in Fig. 1.

A waveform like that in Fig. 5 is
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often caused by feedback in overpeaked
i.f. amplifiers. The large ripples are ap-
parently the zero beat between the sweep
generator frequency and the frequency
of oscillation of the i.f. amplifier. Oscil-
lation can usually be stopped by broad-
ening the response curve.

Open bypass capacitors cause oscil-
lation in some i.f. amplifiers. Herc the
bandwidth is more nearly normal (Fig.
6). That’s a clue to the cause of oscil-
lation.

Fitting out a generator

Sweep generators that cover 455 ke
are not common, and only one is inex-
pensive. The Knight sweep generator is
the only kit instrument designed and
calibrated for frequencies as low as 300
ke. Tuning at these low frequencics is
a little touchy since the instrument is
primarily for FM and TV if. and rf
amplifiers.

Vernier tuning can be a great help

in setting up the generator for 30- to
50-kc sweep at 455 kc. While many
vernier drives can be added to the gen-
erator tuning control, you can make a

MEGACYCLS

ARM

SMC
455KC

174" SHAFT

simple one. Installing it is as easy as
removing and replacing the original tun-
ing knob. You don’t have to make any
mounting holes in the pancl. For a per-
manent installation, cement the device
in place, or hold it with a self-tapping or
machine screw concealed under the main
tuning knob.

This friction drive (Fig. 7) gives
an additional 5:1 tuning ratio which
makes it easier to pick out 455 kc. The
added knob (Fig. 8) does not interfere
with the normal tuning since the drive
does not rest against the large knob
except when it is being used.

Construction and assembly details
of the drive are given in Fig. 9. Dimen-
sions can be varied to suit the rubber
tubing used for the friction drive. The
Va-inch rod can be a picce of control
shaft.

Sweep alignment is not mecant to
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S-ALUMINUM  TUNING
SHAFT

RUBBER DRIVE
EXTRA KNOB ON

replace the signal generator method—
only to supplement it. Since normal
marker-injection methods are usually
useless with a 10-kc bandwidth i.f. am-
plifier, align first with a fixed-frequency
generator at 455 kc. Use a vtvmm to read
the avc voltage to peak the i.f. at the
generator frequency. Use an unmodu-
lated signal for the final peaking.

Let the sweep generator warm up
for a half hour or more to reduce drift.
This is a common procedure even with
high-priced laboratory equipment.

The sweep gencrator is centered on
455 kc by reducing the sweep width to
as near zero as possible, leaving some
60-cycle modulation to help identify the
signal. Tune carefully until you hear the
60-cycle modulated signal.

With a scope connected across the
detector load, adjust the sweep fre-
quency, width and phasing controls un-
til the response curve is displayed near
the center of the scope screen. Then
touch up the tuning adjustments of the
i.f. transformers until you get a suitable
response. END

Fig. 7 (left) — With
main tuning knob re-
moved, slip vernier
drive into pluace.
Rubber pad under
end of drive wheel
bracketr protects
panel finish.

Fig. 8 (rieht) — Use
either knob 10 tune.
Auxiliary drive
doesn’t interfere with
regular use; rests on
main knob only
when pressed there
in use.

178" ALUMINUM

1/8"RUBBER

J
— (e

/
N° 3| DRILL AND COUNTERSINK
4-36 FLATHEAD 1/4" OR LONGER

N®4 FLAT WASHER

Fig. 5 —In some chassis, overpeaking
leads to i.f. oscillation. Feedback occurs
through stray wiring capacitances.

Fig. 6—0scillation, but with a less-sharp
peak, indicates an open by pass capacitor.

WEEP WIDTH

r/e THICK 174"1.D; FLAT WASHER OR CUP WASHER

e ii @*

DRILL 174" LETTER F DRILL (.2570) FOR CLEARANCE

DRILL AND COUNTERSINK TO FIT FLATHEAD PERMANENT
MOUNTING SCREW IF DESIRED

174"1.D.  7/16"0.D. RUBBER TUBING

N°43 DRILL TAP 4-36 3/8" DEEP

Fig. 9—Distance from center of main tuning shaft hole to center of vernier shaft
assembly screw will vary if main tuning knob is different from one shown, or if

thickness of rubber tubing is changed.
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Automatic Degaussing

By HOMER L. DAVIDSON and ERIC LESLIE

SOME 1965 COLOR RECEIVERS FEATURE
automatic degaussing. (But mostly in the
higher-priced sets, so don’t throw away
that degaussing coil yet.)

In the G-E’s, RCA’s and Admiral’s,
the tube is demagnetized each time the
set is turned on. Current, either from the
primary or secondary of the power trans-
former, is passed through the degaussing
coils. RCA and G-E have the demag-
netizing circuit in series with one leg of
the transformer secondary as in Fig. 1.

DEGAUSSING COLS
DEGRUTON

The degaussing coils and a varistor are
in series across a thermistor. The ther-
mistor has about 120 ohms resistance
when cold. The varistor’s resistance is
fairly high with no voltage applied.
When the set is first turned on, the
thermistor resistance is high and about
60 volts ac appears across the coils and
varistor. The varistor’s resistance drops
and about 2 amps flows in the circuit.
Currcnt through the thermistor heats it,
lowering its resistance and reducing the

Fig. 1—The circuit
used in RCA and G-E

?gst ggEAKER e . sets is possibly the
- simplest, consisting
BRIDGE only of a varistor, a
P@ THERMISTOR RECH, thermistor and the
degaussing coils.
?gfrus voltage across the degaussing coils and
the varistor. The varistor’s resistance in-
«-o‘\SF creases as the thermistor’s decreases.
ithin ¢ 20 seconds, the magnetic
= R Within about S , gn

Léi%sm e,
. e

DEGAUSSING COILS

Fig. 2—The Admirel AMF (Automatic
Magnetic-Free Circuit) uses a thermal relay
to cut out the degaussing coils.

eeBAsh AN
L T T )

Photo 1—One of the degaussing coils installed near the rim of
the tube in an RCA set.
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field drops from a maximum at 60 volts,
2 amps to a negligible I volt at 0.5 ma.
The Admiral circuit (Fig. 2) is al-
most identical. There are two coils, each
consisting of about 200 turns of No. 24
wire on a form approximately 12 x §
inches. They are tucked around the front
edge of the picture tube, on each side.
Besides a thermistor, there is a bimetal
switch (SWX) and a ceramic heat block.
When the set is turned on, more than half
the primary voltage is across the degauss-
ing coils. The thermistor heats and its

RakleeEari ki g
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400vpc 100K ke PB SW
FROM TV
ROVR 2w
m
Isoov Ll
E DEGAUSSING

COILS

COIL DATA- —7 L2
100 T N°I8 EACH

o
7

Fig. 3—The Packard Bell system uses a

damped wave train from an LC circuit (the

degaussing coils and 4-uf capacitor).

resistance drops to 0.4 ohm, which al-
most shorts the coils. A ceramic thermo-
insulator between the thermistor and the
switch is heated slowly and, when it be-
comes warm enough, the switch opens.
The back emf is dissipated in the reson-
ant circuit formed by the coils and the
0.47-pf capacitor. If the set is turned off,
it is necessary to wait until the switch
cools and closes before the set can again
be degaussed (about 5 to 8 minutes).

The Packard Bell circuit (Fig. 3) is
somewhat different. Besides the two de-
gaussing coils, a 4-uf 600-volt capacitor
is connected to the dc supply through a
100,000-ohm resistor. A pushbutton
switch discharges the capacitor through
the coils. The “ringing” produces a
damped alternating wave train about 15
milliseconds long at roughly 570 cycles.

In this circuit, degaussing is, of
course, instant, and the set owner can
see if his tube is magnetized by pressing
the button and watching the results.

A kit has also been announced. With
it, a technician can add automatic de-
gaussing to most color sets, It is made by
Colman Electronics, Amarillo, Tex.

A big advantage of instant degauss-
ing is that the TV set can be installed or
moved without producing color impuri-
ties. It will cut out many nuisance calls
for the TV service technician. END

Photo 2—Closeup of main features (thermistor and resistor)
of the RCA degaussing circuit,
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Pretty much the last word in simplicity, this instrument is really accurate and

features separate calibration for 4-, 6- and 8-cylinder engines

Tachometer-Dwellmeter for Your Car

IN OUR SEARCH FOR TMPROVED INSTRU-
mentation for fuel research at Shell Oil,
we have developed a portable tachome-
ter considerably more reliable than the
commercially available ones we have
used. We have built several and are
very pleased with their performance.

The circuit of the tachometer and
dwell indicator is shown in the schemat-
ic diagram. The circuit needs only three
external connections: one to ground,
one to the 12-volt supply and one to the
distributor side of the ignition coil pri-
mary.

How it works

With the distributor breaker points
closed, the current through primary 1
magnetizes the core to saturation in one
direction. The current through primary
1 is limited by R1. When the breaker
points open, the current through pri-
mary 2 produces a magnetizing force
opposite to that in primary 1 and about
twice as large. Therefore, the core is
magnetized to saturation in the oppo-
site direction. The current in primary 2
is limited by the sum of R2 and the re-
sistance of choke L. The combination of
L and capacitor C filters out the high-
frequency voltages that appear across
the breaker points.

Each time the core magnetization
is reversed from saturation in one di-
rection to saturation in the other, a
pulse is induced in the secondary wind-
ing. Pulses of one polarity are rectified
by diode DI, and the meter indicates
the average value of the rectified cur-
rent, which is proportional to engine
speed.

Resistors R12, R13 and R14 are
adjusted to calibrate the tachometer for
4-, 6- and 8-cylinder cars. Zener diode
D2 makes the tachometer indication vir-
tually independent of batterv voltage.

The dwell-indicating circuit is con-
ventional. With the breaker points open,
current flow through D3 produces a sta-
ble voltage at the Zener value. This cur-
rent is limited by R7 and the resistance

;"Shcll 0il Co. Research Laboratory, Wood River,
1.
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By J. J. CONRADI*
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Tach-dwellmeter is housed in box only
4 inches across.

of choke L. The Zener voltage is di-
vided by resistors R11 and R5. R11 is
adjusted so that the current through R6
and the meter causes full-scale meter
deflection. Operation of the distributor
breaker points results in an average cur-
rent through the meter, proportional to
the fraction of the time that the points
are open. The fraction of the time that
the points dwell (are closed) is indi-
cated directly by a scale that reads from
right to left in percent of full scale.

The face of the meter was modi-
fied by cementing to it a new paper face
containing the desired numbers and let-
tering. A cutout in the new face lets the
old graduations show through, so that
the accuracy of the original meter is
not changed by slight misalignment of
the new face. The new face reads rpm
from 0 to 5 in thousands, from left to
right. The smallest graduations corre-
spond to 100 rpm. The DWELL % scale
reads from right to left from 0 to 100.
The smallest scale graduation is 2%,
which corresponds to about 2° of

C—1.5 uf, 25 volts, ceramic (Sprague 5C-14)

D1-—1N474-B

D2—5.6-volt Zener diode (1N708-A)

D3—-6.8-volt Zener diode (1N3016-B)

L—25-mh rf choke (80 ohms) (J. W, Miller 6308 or
equivalent)

M—100-1a meter (G-E DO-91 or equivalent)

R1-300 ohms, 2 watts (two 150-chm,
resistors in series)

R2—56 ohms, 1 watt

R3—100 ohms

R4~47 ohms

R5~2,700 ohms

R6—62,000 ohms

R7—100,000 ohms

R8—2,200 ohms

R9—3,200 ochms

R10—4,700 ohms

R11—pot, 1,000 ohms, 1.5 watts, wirewound
(Continental-Wirt WC818A or equivalent)

R12—pot, 2,000 ohms, 2 watts, wirewound (Mal-
lory FL-2K or equivalent)

R13—pot, 3,000 ohms, 2 watts, wirewound (Mal-
lory FL-3K or equivalent)

R14—pot, 5,000 ohms, 2 watts, wirewound (Mal-
lory FL-5K or equivalent)

All resistors V2 watt, 10% except as noted

S1—3-pole, 4-position rotary switch (Mallory 3234)
or equivalent)

T—pulse transformer (see text and schematic)

Perforated board, miscellaneous hardware

1-watt

30080 /2W
Circuit of the BATT RI T DI
combined ta- L [PRI l IN474-B ALL WW
chometer and — 25MH/808 T R2 l ?6708 A v
dwell  meter. —'—IUWN—O—X*T’WH = R8 -
Pulse  trans- ROUTS B E{PR c gp_ﬁ“c&
former T s
wound as de- } -g;hCAY(E—AL
scribed in the ==
text. Phasing E P8-CYL
is important: p3 RPM CAL
the sume pulse IN3016-B [
polarity should I b iz
dappear at each l 6-CYL RPM
terminal k1 8-CYL RPM
marked with a ¢nNp i mM
dot. \S;/loo,ux Towsu.
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Si R6

Ri2 R9 Ri3

Top of perforated circuit hoard clearly shows most of the wiring.

D3 R7 RS

All calibration adjustments are easy to get at.

crank angle for an 8-cylinder engine.

Indicating the dwell of the breaker
points in percent of the total cycle
(dwell plus break) instead of in de-
grees of crank angle simplifies the instru-
ment without spoiling its usefulness. You
neced only convert the recommended
dwell angles for cars to percent of
dwell.

A 10-uf capacitor across the meter
terminals will help to prevent too seri-
ous pointer bounce in poorly damped
meters.

The tachometer circuit can be used
in positive- or negative-ground 12-volt
systems, but the dwell circuit is for neg-
ative ground only.

Two ways to calibrate

We calibrated our tachometers on a
Sun distributor tester, on which the
speed of the distributor shaft was meas-
ured accurately by using a Hewlett-
Packard counter to count the pulses
generated in a magnetic pickup by a
toothed-wheel shaft. The calibration ad-
justment was made so that positive and
negative deviations of indicated rpm
from truc rpm were about equal. This
required setting the mecter slightly off
zero on some instruments. The maxi-
mum error of our tachometers, which
are fitted with selected G-E meters, is
about 30 rpm as observed at increments
of 500 rpm from 0 to 5,000 rpm. The
very linear G-E Assembly Products Se-
ries IT Stylist meter, which has a photo-
graphically produced scale, makes pos-
sible a maximum error of about 10
rpm.

You can also calibrate the tachome-
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ter with only an oscilloscope. Connect
the vertical input terminals across the
distributor breaker points and the hori-
zontal amplifier to a 60-cycle power-
line source. Adjust the engine speed un-
til you see a stationary pattern. Adjust
rheostats R12, R13 and R14 to indicate
the correct rpm. For example, if the
oscilloscope pattern shows one cycle of
make-and-break  of the distributor
breaker points per cycle of horizontal
deflection (1/60 second), the engine is
running at 7,200/N rpm, where N =
number of cylinders (assuming a 4-cycle
engine). This is 900, 1,200 and 1,800
rpm for 8-, 6- and 4-cylinder engines,
respectively.

Other calibration points occur for
stationary patterns having 2, 3, 4, etc.,
make-and-break cycles per cycle of
horizontal deflection and correspond to
2, 3, 4, ctc., times the rpm indicated
above. Since the power-line frequency
is usually very close to 60 cycles, the
accuracy of this mecthod depends main-
ly on how well you can hold the engine
specd constant.

One tachometer application is re-
cording the shift patterns of test cars
with automatic transmissions. The throt-
tle is opcned wide and the car allowed
to accelerate and to shift transmission
gear ratios while the engine rpm is ob-
served on the tachometer and record-
ed. To follow faithfully the large and
rapid decreases in rpm with each down-
shift, the meter must respond rapidly.

The high-speed limitation on the
performance of the tachometer, a result
of the finite time required to reverse
core magnetization, may be specified in

www americanradiohistorv.com

Underside of board carries the rest of the wiring.

terms of the maximum and minimum
dwell of the breaker points for which
satisfactory performance is maintained
for the most severe condition—an 8-
cylinder engine running at 5,000 rpm.
This minimum dwell is about 25% or
11° of crank angle, and the maximum
is about 90% or 40° of crank angle.
These limits are well outside those spec-
ified for conventional engines. So the
tachometer should do well with any en-
gine whose dwell angle is approximately
correct.

Transformer T is wound on a
tape-wound toroidal core, type no.
50153-2A, made by Magnetics, Inc.,
Butler, Pa. The core costs approximate-
ly $2 on a one-piece basis, plus shipping
for 2 ounces. [Please refer in your or-
der to this article and issue of Rapio-
E1 EcTRONICS.—LEditor]

Each primary is 50 turns of No.
38 enameled wire. The secondary is 200
turns of the same. Scramble-winding is
perfectly all right.

For winding, a small bobbin was
made from a [-inch piece of 3/16-inch
nylon rod. The winding area was
formed by turning down the center sec-
tion to Y8-inch diameter over a length
of 9/16 inch. The bobbin is random-
wound full with No. 38 enameled wire
and is then used to random-wind the
primary and secondary sections by pass-
ing it through the core. Very likely you
have something in your junk-box that
would serve just as well. Service cement
holds the windings. Two halves of a
Va-inch rubber grommet and a screw
secure the finished transformer to the
circuit board. END
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The Case for NTSC in Europe

An article called “Color Television
Throughout the World” appeared in our
January issue. The author, E. Aisberg
of the French magazine Télévision, and
other electronic periodicals, is from
France, the home of the SECAM sys-
tem, and his views are presumably af-
fected by his familiarity with that
system. Another set of views is ex-
pressed by Dr. Brown in this article.

ON THE 24TH OF THIS MONTH
(March), Study Group XI of the Inter-
national Radio Consultative Committee
(CCIR) will convene in Vienna, Aus-
tria, for a two-week session aimed at
reaching agreement on what standards
to recommend for a color television
service in Europe and the USSR. The
conclusions will not be binding on the
home countries of the participants, but
will have important psychological and
technological force because of the su-
pranational character of the group and
its recognized competence.

Whether CCIR is able to achieve
the consensus so earnestly hoped for at
this meeting is a moot point. There are
strongly held and conflicting view-
points on almost every issue, especially
about which proposed color television
system is technologically superior—
NTSC, SECAM, or PAL.

Nevertheless, a decision cannot
long be postponed. Impressed by the ex-
plosive growth of color television in the
United States and Japan, the European
public is exerting greater pressure on its
own television industry to introduce
some system and to do it soon. In Brit-
ain, the government would like to iden-
tify itself with a dramatic new service
to the nation, but hesitates to go it alone.

* Vice President, Research and Engineering, Radio
Corporation of America
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By GEORGE H. BROWN*

In Russia, there is strong desire to have
a color service in operation in time to
celebrate the 50th anniversary of the
Bolishevik Revolution of 1917.

Thus, the question nagging at the
collective conscience of the European
television industry is not whether—nor
even when—but what color television
service to introduce that will satisfy all
interested parties, or at least the ma-
jority.

In a straightforward bid to influ-
ence the CCIR in favor of the proven
NTSC system used in the United States
and Japan, RCA late last year put to-
gether a special mobile exhibit consisting
of two standard color TV cameras, a
video-tape recorder and playback unit,
several color and black-and-white re-
ceivers and associated transmitting and
studio gear.

Accompanied by a skilled band of
engineers and others, this exhibit was
transported first to London, England,
where it arrived in October of last year,
coincident with a meeting of the Euro-
pean Broadcasters Union (EBU) at the
BBC Laboratories. Purpose of the EBU
meeting was, among other things, to
view a comparative test of the NTSC,
SECAM and PAL systems as conducted
by the BBC. We invited the EBU mem-
bers out to our mobile unit for a more
comprehensive demonstration of
NTSC’s capability. Our invitation was
quickly and graciously accepted.

We had developed our transmitting
equipment to operate on the proposed
European color transmission standards
(625-line scan, 50 fields, 4.43-mc sub-
carrier). Our team began its demonstra-
tion by transmitting color programs
“live,” and by tape, film and slide. In
addition, the programs were shown on
both color and black-and-white receiv-
ers simultaneously.

Finally, in what the French might
call a coup de grace, these same engi-
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neers transmitted to a color receiver
“live,” recorded the program on video
tape, and later played it back for com-
parison. In doing so, they used one set
of tape heads to record the program
and another to play it back, thus under-
scoring the interchangeability of parts
and uniformity of product that charac-
terize RCA’s equipment as used with
the NTSC system in the United States.

The results were outstanding and
caused a French broadcast official to
announce that his hat was off to RCA
for having overcome the deficiencies in
video tape recording and playback
which are supposed to be inherent in
the NTSC system. Actually, such defi-
ciencies have long since been engineered
out of our equipment. Video tape re-
cording and transmission have become
so reliable in the United States that last
year, for example, NBC prerecorded
61% of its color programs on video
tape.

In the BBC test, in my opinion,
the very real weaknesses of the SECAM
and PAL systems were evident. Of
these, incompatibility between black-
and-white and color reception was the
most pronounced. In the PAL demon-
stration, there was a persistent “line
crawl” which moved diagonally from
the lower left to the upper right corner
of the black-and-white sets receiving the
color transmission. The SECAM pic-
ture was little better. To me, neither
system was able to produce black-and-
white images that would be found ac-
ceptable by viewing audiences either in
Europe or anywhere else.

The group next embarked for Hel-
sinki, Finland, where we put on in De-
cember a demonstration similar to the
one we had provided for the EBU, and
with similar results.

This was followed by a like tour to
Stockholm, Sweden, where the mobile
exhibit was set up for a combined show-
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Inside the RCA color-TV demonstration van. The mobile unit is touring several major
European cities, and will end in Vienna on March 23, in time for the CCIR conference.

ing to government officials and televi-
sion set manufacturers from Norway,
Denmark and Sweden. Again, the results
were clear-cut and the NTSC system
performed its complex routines without
untoward incident.

At this point, and as a consequence
of RCA’s initial demonstration in Lon-
don, the exhibit and its troupe of travel-
ing engineers were invited to Moscow.
Initially, seven of us met with Russian
ofhicials and presented a series of lec-
tures at the Ministry of Communica-
tions in Moscow. Altogether, these
meetings and lectures occupied a total
of five days and produced, among other
things, evidence of a strong interest in
color and a desire to explore the details
of all competing systems.

The next stage was a visit of the
mobile unit to Moscow in January for a
further series of demonstrations along
the lines of those we had presented in
England, Finland and Sweden.

During December, a series of tests
started to compare the NTSC and
SECAM systems in the area of long-
distance microwave transmission. At
various times in December and January,
these tests originated in Paris, East
Berlin, Prague, Warsaw and Moscow.
In every instance, the NTSC signal
came through in completely acceptable
broadcast quality. The SECAM signal,
on the other hand, frequently showed its
susceptihility to noise and produced
color of inferior quality.

Thus, on Europe's own ground—
in London, Helsinki, Stockholm and
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Moscow—and in accord with Europe's
own proposed color transmission stand-
ards of 625 lines, 50 fields, RCA was
able to demonstrate, beyond reasonable
doubt, that the NTSC color television
system is well suited to the needs of the
European community, as it has been to
the United States for the past 11 years,
and to Japan for the past four.

The conviction seems inescapable
that choice of either SECAM or PAL
over NTSC would be a mistake fraught
with the most serious technical and eco-
nomic hazards for Europe. Such a
course of action would result in a sys-
tem technologically and operationally
inferior 1o what is presently available.

At the root of the trouble in both
experimental European systems is the
simple fact that they have been designed
to obviate defects that have turned out
to be only short-term problems in im-
plementing the NTSC system by mak-
ing unacceptable sacrifices of long-term
flexibility, versatility, performance and
cost effectiveness.

For example, when all the compo-
nents of the SECAM system are in per-
fect adjustment from transmitter to re-
ceiver, at least 50% of the vertical color
resolution possible with NTSC is lost.
So are the valuable properties of con-
stant luminance and compatibility with
black-and-white transmission. More-
over, engineers at our receiver manu-
facturing plants in Indianapolis. Ind.,
estimate that, because of their greater
complexity, SECAM receivers would
cost from 15% to 25% more per unit
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to produce than comparable NTSC re-
ceivers. These engineers have been de-
signing and manufacturing color tele-
vision receivers for 11 years. They ought
to know.

In the case of PAL, in addition to
the effects on black-and-white receivers,
additional components required in the
receivers make them far more expensive
than either NTSC or SECAM units.

Why were such compromises made
in the two experimental systems? Ac-
cording to their proponents, this was
done 1o make video-tape recording
simpler and to reduce sensitivity to
phase distortion during microwave
transmission.

Even granting that the sacrifices do
accomplish these purposes, I still ques-
tion a procedure that compromises the
whole system for all time in order to
achieve a subsystem advantage for a
short time, and benefits the broadcaster
at the expense of the individual set
owner.

Our demonstrations in Europe also
proved that signals gencrated according
to NTSC color standards have no short-
comings in video-tape recording. And as
far as long-distance microwave circuits
are concerned, let us not forget that
color service now extends the length
and breadth of the United States, cov-
ering over 99% of all American homes.
This is accomplished, of course, via a
network of microwave relays, some of
which reach over 3,000 miles.

Still another point to be stressed is
the adaptability to change and growth
that is an integral part of the NTSC
system. This is not the case for SECAM
and PAL.

Since its adoption by the FCC on
December 17. 1953, NTSC color tele-
vision has undergone hundreds of com-
ponent and apparatus improvements
without modification of the basic sys-
tem.

This kind of flexibility simply does
not exist in the experimental SECAM
and PAL concepts. In my opinion, they
are pretty firmly tied to the status quo.
Adoption of either of these systems by
Europe. in my judgment, constitutes
foreclosure on any substantial improve-
ment in its color television service in the
future.

I would like to sum up the case for
adoption of the NTSC color television
system in Europe by quoting from the
report of the EIA Ad Hoc Group on
Cotor TV which is to be submitted for
consideration to the CCIR study group
this month:

NTSC provides the largest

number of benefits with re-

gard to receiver cost. compati-
bility and complexity, and

provides the minimum of lim-

itations on receiver perform-

ance. END
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Fig. I—Left, “skinned” chargeable battery; right, inside a typical charger.

when wet cells dry out

By CARL REMEL

RECHARGEABLE 8-VOLT BATTERIES ARE
available as replacements for the 9-volt
dry-cell battery used in so many tran-
sistor radios. As with many recharge-
able cells, these have a little more than
2 volts per cell when fully charged. Un-
fortunately, cells sometimes dry out.
To get at the cells, remove the out-
side plastic case with a sharp knife.
(It may not be possible to preserve it
intact.) The four cells are easily seen
in the segmented polyethylene case
(Fig. 1). Careful examination will show
which cell or cells are dry. It is possible
to rejuvenate these cells to some extent.
Make a small hole in the edge of the
cell case with a sharp knife. A hot
needle (or thin nail) will also make a
suitable opening. Distilled water may
now be added with a needie type ap-
plicator (Fig. 2). It is best to wait at
least several hours or over night before
attempting  to  recharge the  batiery.
This allows adequate time for the crys-

N
x

’/l/ 7
Lf(

Fig. 2—Inject new life with needle applica-
tor or hypodermic.
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tals to dissolve and the liquid to pene-
trate the plate separators.

A short charge of 15 minutes will
show if a cell is shorted. The battery

:D___F%

AAA————

Fig. 3—Simple charger circuit.

should show nearly 8 volts when meas-
ured with a vtvm. A reading of 8 volts
will also be obtained across the battery
while under charge if no cells are
shorted or open.

The circuit of a typical charger (TFig.
3) is simple. The lamp indicates battery
continuity. If it doesn’t light, there is
an open circuit somewhere.

Fven a completely shorted battery
will not increase the lamp brilliance a
noticeable amount. Most of the 8-volt
additional drop is across the resistor.

If the original external battery case
is ruined, it may be possible to use a
different case. Some of the imported
9-volt cells have metal cases. The
crimped edge on the terminal end of
the battery is easily opened. The dry
battery is then slipped out of the case.

After the polyethylene case is re-
sealed and the top terminals insulated,
the storage battery ecan be inserted in
the metal case from the old 9-volt
battery.

Save the connector from the old 9-
volt dry battery too. IFor convenience
when recharging, it can be attached to
the outside of the radio case. It is wired
in parallel with the original connector
inside the case. The extra battery con-
nector allows the 8-volt storage battery
to be recharged without opening the
case. Always recharge with the radio
turned off. END
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NEXT MONTH IN
RADIO-ELECTRONICS

New Life for Old
Auto Radios

Motor-car radios—especially the 6-volt
type—are becoming a drug on the mar-
ket. They can be made into excellent
small a-c radios with little trouble or
expense. You will find them better in
sensitivity—and often in quality—to
the small table radios sold commercially.

Industrial Electronics
for the TV Man

How do I get into industrial work? And
what will I find when I get in? Could 1
handle industrial equipment? Have you
ever asked yourself these questions? Jack
Darr answers them in a story directed at
electronic service technicians who feel
that life might be better with fewer
customer problems and more money for
jobs.

Antennas for Color TV

A color TV depends on its antenna far
more than does black-and-white. Next
month, an article that tells you why, and
how to make the antenna bring in good
color.

Easy-to-Build
Transistor Ignition

Here is a transistor ignition setup that
uses only one transistor, with a Zener
diode across it. Combines the perform-
ance of the best systems with extreme
simplicity of construction. This job was
tested by both an electronics and an
automotive man.

Hypersensitive Relay
Operated by Light

This easily constructed 2-transistor de-
vice is so sensitive that a 7.5 watt night
light will hold it on from a distance of
25 feet. Or vou can use black light. De-
tects burglars, signals when customers
come through a door, and can be hooked
up to count moving objects—or for a
host of other uses.

You’'ll find these and many other articles,
features and regular departinents in next
montl’'s RADIO-ELECTRONICS.

APRIL ISSUE
(on sale March 18)

RADIO-ELECTRONICS
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Scott 312
FM Stereo Tuner

AS PRACTICALLY EVERYONE KNOWS,
H. H. Scott has been responsible for
some of the best FM tuners made, and
has long advocated the wide-band detec-
tor design that other companies got
around to adopting only with the arrival
of multiplex broadcasting. Many other
credits belong primarily, if not exclusive-
ly, to Scott, including the time-switching
multiplex circuitry now almost standard
in top-quality sterco tuners.

Any Scott tuner, then, arrives with
built-in interest, and the new 312 is in-
teresting on several counts. The second
of Scott’s entries in the solid-state derby,
the 312 is actually a hybrid design that
uses both transistors and nuvistors—
four nuvistors in its front end. It also
signals the dropping (apparently once
and for all) of the company’s planetary
tuning dial in favor of the standard
slide-rule dial. And it comes with sev-
eral new and worth-while features, in-
cluding a front-panel tape output and a
STEREO THRESHOLD control that should
be particularly helpful in recording off-
the-air.

To take first things first, the tran-
sistor-nuvistor design of the 312 is an
obvious acknowledgement of the prob-
lems that still beset current all-transis-
tor front ends in dealing with signal
overload and cross-modulation. In addi-
tion to overcoming these troubles, the
312’s four nuvistors help to make it an
undentably “hot” tuner that will pull in
distant FM stations with ease. Whether
Scott might have got equally excellent
results by sticking with all-transistor de-
sign is a question, but the nuvistors ob-
viously perform well.

A lot of thinking has gone into the
design of the 312’s stereo circuitry, and
the facility most worth discussing is the
STEREO THRESHOLD control. This works
with the AUTOMATIC STEREO setting of
the tuner, and allows the listener to de-
cide for himself just how much inter-
ference and background noise he will
tolerate in a stereo transmission. Once
you decide the point at which you would
rather listen to untroubled mono instead
of noisy stereo, the AUTOMATIC STEREO
setting on the 312’s front panel auto-

MARCH, 1965

matically keeps the tuner in mono opera-
tion until a stereo signal of acceptable
quality comes along. And once the choice
of mono or stereo reception is made,
momentary variations of signal strength
will not cause the tuner to jump back
and forth between mono and stereo.
This makes taping off-the-air a consider-
ably less chancy business than with
many other stereo tuners. It may take
some time to determine the best setting

of the THRESHOLD control for receiving
any given station in your particular lo-
cation, but once it is determined, the
tuner’s own decision-making is a pleas-
ure to live with.

The 312, unlike older Scott designs,
offers a slide-rule tuning dial. The dial
is accurately calibrated and easy to read,
with a convenient logging scale under-
neath the megacycle markings. The tun-
er’s signal-strength meter gets a bit
jumpy at times, but is generally easy to
use for accurate tuning. Additional con-
veniences inclade noise and SCA filters.
The front-parel tape output makes

continued on page 66
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13 Heathkit Values... See the other

i

Deluxe All-Transistor
AM/FM/FM Stereo Tuner, AJ-43C

129%

Up to the minute AM, beautifully quiet FM, thrilling, natural FM
stereo . . . all reproduced in the exciting new dimension of “tran-
sistor sound.” Features 25 transistor, 9-diode circuitry, automatic
switching to stereo, AFC, filtered outputs for direct, beat-frec
stereo recording, and new walnut cabinet styling. 19 Ibs.

N

All-Transistor AM/FM/FM
Sterco Receiver, AR-13A

$]g5llll

Just add 2 speakers for a complete stereo system! 46 transistor, 17
diode circuit for cool, instant operation, plus the quick, uncom-
promising beauty of “transistor sound.” Compact, yet houses two
20-watt power amplifiers (33 watts each, IHF music power), two
preamplifiers, and wide-band AM/FM/FM Stereo. Attractive
new “low-silhouette” walnut cabinet styling. 34 lbs.

$ 4 95 Matching Deluxe All-Transistor

70-Watt Stereo Amplifier, AA-21C
Enjoy the quick, unmodified response of each instrument with
its characteristic sound realistically reproduced. No compro-
mising! Enjoy 100 watts IHF music power at = [ db from 13 to
25,000 cps. Enjoy cool. instant operation from its 26 transistor,
10 diode circuitry. Unusual value. 29 [bs.

Deluxe 217 All-Channel Hi-Fi Color TV, GR-53A ... $399.00

Compares to sets costing up to $200 more! Only color TV you can build
yourself, only color TV you can adjust & maintain yourself with exclu-
sive “built-in service center,” only color TV you can install 3 ways . . .
wall, custom cabinet, or ecither of Heath factory-built cabinets. Tunes
all channels, 2 thru 83, to bring you 21" of true-to-life color and black
& white pictures, plus #i-fi sound. Features 24,000 volt regulated picture
power; deluxe Standard-Kollsman VHF tuner with push-to-tune fine
tuning & new transistor UHF tuner; 26 tube, 8-diode circuit. All critical
assemblies prebuilt & aligned . . . goes from parts to picture in just 25
hours. GR-53A, chassis, tubes, VHF & UHF tuners, mount. kit, speaker.
127 Ibs...$399.00 GRA-53-7. deluxe walnut cabinet, 85 tbs...$115.00
GRA-53-6, economy walnut-finished cabinet, 52 lbs

GR-53A

89"

{less cabinet)

New! Deluxe Heathkit/Thomas
“Coronado” All-Transistor Organ, GI>-983...$849.00

No extras to buy! Easy to build & play! Saves up 1o $400! Every organ
feature you've ever dreamed of...17 true organ voices; 28-notes of
chimes; built-in Leslie. plus 2-unit main speaker systems; 13-note heel
& toe pedalboard, C thru C; two full-size 44-note keyboards,; attack,
sustain & repeat percussion—the only organ with all 3; stereo chorus
control for exciting “stereo” effects; reverb; 5-year warranty on tran-
sistor tone generators; 75-watt EIA peak music power amplifier; and
hand-crafted, hand-rubbed, full-bodied walnut-finished cabinet & match-
ing bench. Hear it yourself'—Send 50c for demonstration record GDA-
983-2, 7", 335 rpm. 242 Ibs.

New! Heathkit

4-Band Shortwave Listener’s Radio, GR-64. . .$39.95

Covers 550 ke to 30 mc in 4 bands to bring you international,
ham, weather, marine, Voice of America, and AM broadcasts.
Features built-in §” speaker; lighted bandspread tuning dial, rela-
tive signal strength indicator, and 7” slide-rule dial; 4-tube super-

het circuit plus 2 rectifiers; simple circuit board construction;
“low-boy" cabinet. 13 Ibs.,

Deluxe SSB Amateur Radio Receiver, SB-300 . . . $265.00

Covers 80 through 10 meters with all crystals furnished, plus pro-
vision for VHF converters. 1 ke dial calibrations—100 k¢ per dial
revolution. Crystal-controlied front-end for same tuning rate on
all bands. Prebuilt Linear Master Oscillator. Matching transmitter
and KW linear amplifier also available. Less speaker. 22 |bs.

62 RADIO-ELECTRONICS
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237 in your FREE Heathkit Catalog!

GD-973

Parcel

0O
O
{7 Freight
O
m}

MARCH,

Post

. Express Collect

20% Included, C.0.D.
Best Way

1965

+ + » Buy Now—Use This Order Blank ...

HEATH COMPANY, Dept. 20-3, Benton Harbor, Michigan 49023
In Canada: Daystrom, Ltd., Cooksville, Ontario

[0 Please send FREE 1965 Heathkit Catalog.

World’s Largest Selling Vacuum Tube Voltmeter, IM-11.

measurements. Simple circuit board assembly. § Ibs.
Assembled IMW-11. ... . .. $39.95

Deluxe “Service Bench” Vacuum Tube Voltmeter, IM-13. . ...

6" 200 UA meter; and single AC/Ohms/DC test probe. 7 Ibs.
Assembled IMW-13 . ., ... .. $49.95

New! Heathkit FM Stereo Generator, IG-112 . .. $99.00

capability. Simple to assemble & use. 10 Ibs.

New! Heathkit/NELI Transistor Ignition Kit, GDP-134... Only

to assemble & install . . . all parts included. 7 Ibs.

New! Motor Speed Control, GD-973 . . . $17.50

Low Cost 4-Transistor ‘“Walkie-Talkie,”
GW.31... $19.95 ea.

Only $35 a pair! Operates Y4 mile and more;
crystal-controlled transmitter; superregenera-
tive receiver; 75 hour life on 9-volt battery (not
included). No license, forms, tests or age
limit. Crystals for 1 channel (specify). 2 1bs.

Model Description Weight Price
I ree (X N/
Name. ———
(Please Print)
Address_____ 9
Heathkit catolog now!
City. _State —Zip.
All prices & specifications subject to chonge without notice. CL-203
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A versatile performer anywhere in electronics! Boasts single AC/Ohms/
DC probe; 7 AC, 7 DC, & 7 Ohms ranges; easy-to-read 412" 200 UA
meter; 1% precision resistors for high accuracy; and an extended low
frequency response of =1 db from 25 cps to 1 mc. Functions include
AC volts (RMS), AC volts (peak-to-peak), DC volts, resistance & db

Measures AC volts (RMS), DC volts, resistance & db. Separate 1.5 & 5
volt AC scales for high accuracy; “gimbal” mounting bracket for easy
bench, shelf or wall mounting; meter tilts to any angle for best viewing;
smoother vernier action zero & ohms adjust controls; large, easy-to-read

Produces all signals required for trouble-shooting & alignment of multi-
plex adapters, FM tuners & receivers. Generates mono FM or composite
stereo FM signals. Switch selection of 400 cps, 1000 cps, 5000 cps,
38 kc, plus 65 kc or 67 kc SCA test signals for complete alignment

Save $35! Features 4-transistor, zener-diode protected circuitry; built-in
conversion plug for switching to conventional ignition. Operates on 6 or
12 v. DC pos. or neg. ground system—installs easily on all cars, foreign
& domestic. Completely sealed against moisture, corrosion, etc. Simple

Reduces power tool speed without loss of operating efficiency. Ideal
for use with drills, saws, mixers . . . any power tool with a universal
AC-DC motor rating of 10 amperes or less. Prolongs life of drill bits,
blades and other attachments. Features Silicon Controlled Rectifier with
feedback circuit that slows motor, yet maintains high torque power!
Adjustable speed control lets you dial desired motor speed. 3 Ibs.

108 colorful pages packed with over
250 Heathkits! Over 250 ways to have
fun & save up to 50% by doing the
easy assembly yourself! Use coupon
opposite & send for your free 1965

..$24.95

$32.95

19 ke,

$34.95

e m ot m—— o e e s
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Dual Stereo Headsct
Connecting Cable

Molded-On three (3) conductor phone
plug one end of two 36" lengihs of
three conductor cable. Other end two, |
(3) conducror phone jucks.

Designed 1o adapt two Siereo Head-
seis 10 a single amplifier jack. Part
No. 3LP-D3J.

)

Guitar Coil Cord

Molded-On guitar coil cord. Engi-
neered 1o connect guitar to amplifier.
Molded-On right angle, completely
shielded phone plug, one end of 15
(extended) black jacker, shielded coil
cable. The other ¢nd a siraight
Molded-On  phone plug. Reiracred
lengih is 3'. Part No. 15'RSP-RE.

BARKER

MOLDED-ON® PLUGS
AND CONNECTORS

The World's Largest Manufacturer
of Molded-On Cables and Connectors

The greatest name in “Motded-On”
plugs and connectors is Barker—
manufacturers of connecting cubles
for every audio, hi-fi and sterco
need.

Barker plugs are solid plastic units,
molded directly onto the wire ends
to provide unfailing performance
and unexcelled appearance. Barker
has the most manufacturing experi-
ence . . . the most engineering ex-
perience.

Send today for your FREE Barker
catalog, containing the world’s larg-
est listing of hi-fi/sterco/audio ca-
bles and accessorics.

BARKER PRODUCTS
COMPANY ;
Audio Division of I
Component Manufac- I
turing Service, Inc.
3 Component Park |
West Bridgewater |
|
|
|
|

|
|
|
|
|
|
I Mass.
|
|
|
|
|
|

Send me FREE Barker catalog.

AUDIO REPORT continued

connecting a tape recorder unusually
easy.

1 checked out the 312 in Alford,
Mass.—some 135 air miles from New
York City—a deep-fringe area by any-
body’s standards. As a fringe-area tuner,
the 312 did magnificently. Not only is it
as sensitive as any tuner I’ve come across,
but its limiting curve is such that full
limiting seems to take place with signals
just a hair above the minimum strength
needed for marginal quicting. In sterco
it did remarkably well. The background
noise on some stereo transmissions from
New York City was no worse than other
tuners’ background on mono broadcasts.
It seems almost pointless to pay more
than the 312’ price of $259.50 for a
tuner with nominally higher sensitivity.
The money would be far better spent
on a good, high-gain outdoor antenna.

In places where stations were
crowded closely on the dial, the Scott’s
excellent selectivity kept them neatly
apart with hardly a trace of audible
interference.

To sum up, the Scott 312 has re-
markable sensitivity, good stereo sep-
eration and excellent overall audio qual-
ity. It can be recommended particularly
to fringe-area dwellers who don’t want
to spend a year’s income or thereabouts
on other tuners of comparable capabili-
ties.—Joln Milder

SPECIFICATIONS

(All specifications are the manufacturer’s)
Usable sensitivity (1IHF): 2.2 uv

Signal-to-noise ratio: 65 db
Distortion: under 0.8%
Drift: less than .02%

Frequency response (stereo): 30 to 15,000 cy-
cles, =1 db (FCC limits; Scott tuners will
exceed them)

Capture ratio: 4 db

Selectivity: 30 db
Crossmodulation rejection: 80 db
AM supression: 55 db

Calibration accuracy: 0.5%
Stereo separation: 35 db
Dimensions: 15% x 5% x 131 in.
Price: $259.95

H. H. Scott, Inc. 111 Powdermill Rd., Maynard,
Mass.

Sony TC-200
Stereo Tape Recorder

THE TAPE RECORDER THAT APPEARS IN
part on our cover this month is a most
attractive package of sturdy, versatile
and ecasy-to-run machinery. A com-
pletely self-contained four-track sterco
recorder and player, the Sony TC-200
has two speakers built into detachable
lid halves, two low-impedance micro-
phones and a remarkably simple array
of jacks and controls that make it un-
usually flexible.

It plays or records cither four-
track stereo or tour-track mono tapes.
It records sound on sound, allowing a
whole range of entertaining and useful
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tricks, and lends itsclf very nicely to
“tape teaching”—recording a ‘“model”
on one track (say, for example, a
speech as recited by a coach, or a for-
cign-language vocabulary), leaving the
other track free for trial by the student.
He can record and rerecord to his
heart’s content without crasing the
model.

The TC-200 also works without
tape as a stereo (or mono) public-ad-
dress system. All vou need do is de-
press the record buttons on one or both
channels without moving the tape trans-
port knob, and sound from the micro-
phone(s) is amplified and fed to the
speaker(s).

Other features: a treble boost-cut
tone control (for playback only); a
“pause” button to hold the tape for a
moment without changing the mode of
the recorder, for editing or cueing; one
output for each channel that can either
fecd the speakers (or any speakers)
direct, or, with the flick of a switch,
become a medium-impedance voltage
output for feeding a hi-fi system. The
output of one channel can be cross-
connected to the input of the other
through an adapter cord (supplied) for
sound-on-sound recording.

The electronics of the 200 is a mar-
vel of economical design, apparently
without serious sacrifice in quality. Each
channel has but three stages—a high-
gain silicon n-p-n transistor, a high-gain
low-noise pentode, and a beam-pentode
output stage. There is more than enough
gain, with the microphones supplied, for
any recording job the average user may
want to undertake.

Wire shows path of sound through duct in
Sony TC-200 speaker.

RADIO-ELECTRONICS
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A third (triode-connected) beam-
pentode is the bias and erase oscillator
for both channels. (There are separate
bias-current adjustments for each chan-
nel—a useful feature that few record-

y
Turner’s
)
ers in this price cl have.) |
1;hc“aclt)ir(;n ocfazsjl ca(l;inro]s is firm | n0Ise- \
d positive. The t t t “ -
iivanwiiiiviisiigigl cancelling |

knob is returned to sTop from any other 3 3 3

position. It was possible to spill a little
tape when relcasing the FAST FORWARD
lever (though not when it is locked in,
for longer fast-forward runs). The feed
reel did not stop quickly enough. This
is worst at 334 ips.

Sound from the detachable 6-inch
speakers is good. They are mounted in
the half-lids with their backs enclosed
by a bafile of semi-rigid foam plastic,
punched with some thirty 3s-inch holes.
The holes are covered from the inside
with a porous, acoustically absorbent
material, to provide pressure relief and
resistive damping. One side of this ir-
regularly shaped box is formed into a
duct, evidently to give some bass rein-
forcement. Just how much this contrib-

TOPS FOR CB

Now you can get a deluxe professional com-
munications microphone for use on CB —
and at CB prices, too. The new Turner Model
333 CB Microphone is also ideal for ama-
teur, marine and all other mobile communi-
cations.

A professional ‘“noise cancelling’”’ micro-
phone, it features the shielded Koiled Kord
that’s so long lasting it's used on police cars,
taxicabs, etc. High impact cycolac case. Voice
response: 300-3000 cps. Just $21.50 list.

utes to the sound is not easy to assess,
but the overall tonal balance is pleasing.

One feature of this machine that I
appreciated particularly is that it can be
switched into the record mode (by de-
pressing either or both of the record but-
tons at the left front) without starting
the tape. This permits convenient re-
cording level adjustments before re-

THE

MICROPHONE COMPANY

909 17th Street N,E., Cedar. Rapids, lowa

In Canada: Tri-Tel Associates, Ltd., 81 Sheppard Ave., West, Willowdale, Ontario
Export: Ad Auriema, Inc., 85 Broad Street, New York 4, N.Y.

See your Turner Distributor, listed below. He has the 333 in stock.

cording starts. ALABAMA Des Moines Syracuse
. irmingha ectronics afayette Assoc. St
The TC-200 runs quiet and cool. Selactronic Supply. KANSAS NORTH CAROLINA =~
. | CALIFORNIA Wichite Raleigh
The front of the head housing can be Lot Angeles gl Southeastern Radio Supp.
. a . oy enry Radio OHI
slipped off for precise cueing or editing, Oakland Lovisville o Akron and all branch sfores
. 3 | Elmar Electronics Peerless Electronic Equip, Olson Electronics
if that should be necessary. Microphone | Palo Alto LOUISIANA Cloveland
. 5 . A Harvey & Johnson New Orleans E.T.Y. Electronics
and high-level auxiliary inputs are mixa- | o R \ Solumbia Radio Supp. Columbus '
iteheo adio
ble (though they don’t have separate | Sacramento Lewiston ) Warren i
. Selechnom:s Lafoyette Electronics D & J Electronic Supply
controls). The recorder looks sturdily | e aiorsy we o L OKLAHOMA
. . c . matew Uip. Jales a. L
built and is easy to carry. For under | R i R, MARYLAND Bob’s Amateur Elec.
$240, it looks like a fine buy for the | St o ovaRedio Federated Purchaser T T
. i MASSACHUSETTS !
amateur taper who expects to be doing | eIt lesironics New Bedfard Drexel Hill
1 s g Clydes TV Corner Burns Electronic Supply Lafayette Radio Elec.
some serious recording from time to | Von Nuys Norwoed oy S0 B crensie
H D i 1 i ason ctronics Supply i or
time.—Peter E. Sutheim T o Reading - i Greensburg
| Graham Radi General Electronics Distributors
Denver X4 McKeesport
Burstein-Applebee Co. MICHICAN Barne Radio
| Fistell's Electronics Supply Lansin n Philadelphia
SPECIFICATIONS C(;V;PS:CTIEIZLIL Company go:n? 5'::"""'“ Rodio Electric Service
) " of B Raymond R P, & Serv,
(All specifications are the manufacturer’s) Hamda Yoo MIE::'E":;PA'""“'”’ Pittsburgh ouen Ports & Serv,
Tape speeds: 33, or 7% ips DISTRICT 5;"@3'1:1;/«“50& St Paul . $:e'"7e;g?r:gsc(?:r:;gr:ly
Frequency response: 50 to 14,000 cycles *3 db W skinaton B 0 s TP M:‘S':OCU‘L"I""U"'°°"°"‘ Reading
N . . outhern bronches incl
at 7% ips; 50 to 10,000 cycles =3 db at Eicrame whororarns "eude Kama City S R

334 ips.
Signal-to-noise ratio: 46 db (each channel)

FLORIDA
Tampo

Associated Radio Communications
Burstein-Applebee Co.

Columbia
(alt branch stores)

[ :
; . (all branches in Florida includk Springfield : 7
Flutter & wow: less than 0.19% at 7Y ips | Thurow Elactranics . = o % Mayse Motor Co. ED"‘"" Radio Supply
less than 0.25% at 334 ips | Gioxsyl? NEVADA T gyrifssse
. A ossvilla Rene f Aerf
Erase head: in-line, quarter-track ‘ Coaper TV & Applionce Center Etectronic Distributing lioyislCommunications
Record/playback head: in-line, quarter-track | ILLINOIS NEW JERSEY AAA Communications
Bias frequency: appprox. 55 kc i?lli:ezgsadioc sloqmﬁeéf voni Keith-Simmons Co.
Level indication: two meters Grove Elecironic Suppl A e TEXAS
. pply Hockensack A llo (all bronch st
Level control: single record-playback volume, IY)“I?';'d' sy e Emeco E‘:"”"i“ A E|e::c"roni2gn stores)
one for each channel Peoria & il =i Rennsouken, Fort Warth
branches Lofayette Radio Elec. i
Tone control: treble boost or rolloff on both Klaus Radio Springfeld o € SsootetzIRadiolSupply
INDIANA Disco Electronics Madison Electronic Supply

channels simultaneously

Bloomington

Federated Purchaser

VIRGINA

Editing facilities: instant-stop lever, automatic | Lefferson Radio TV & Sound NEW YORK Falls Church
tape lifter, fast-forward and rewind, manu- gu!gina P ks Alhduny The Television Workshop
A P - R. Bradfor, on Seiden Sound WASHINGTON
al cueing and digital tape counter | Indionapolis ufalo Spokane

Reel size: up to 7-inch
Outputs: one 8-ohm speaker or high-impedance
line per channel (selectable by switch)

Associoted Distributors
Van Sickle Radio

Kokomo

George’s Electronic Supplies

Lafoyette Radio Assoc. Store
Glen Falls, Plattsburg, Malone
Ray Supply Incorporated
Kingston, Poughkeepsie

HCJ Electronics
WEST VIRGINIA
Wheeling
Lafayetre Radio Elect. Assoc. Store
ISCONSIN

Inputs: low-impedance microphone or high-im- ?:Iu'his?.:ds ) Greylock Electronic Dist. w
-2 evi
pedance auxiliary lowa” " PP :;:iL‘r’:I;zodio Corp. \Fﬂll’ir:‘:oz:ir}?lectronic Suppl
- - pply
Power output: 1.5 watts max. per channel Cedar Rapids Saratogo Milwavkee

Weight: approx 27 Ib
Dimensions: 15 x 8-15/16 x 157% in END
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lowa Radio Supply

Lanfear TV Service

Amateur Electronics Supply
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CLIP AND MAIL THIS COUPON NOW

to get your choice of
ANY 2 OF THESE
ELECTRONICS BOOKS

for only 1.9

v o $13.50!

26.
TRANSISTOR
REFERENCE
BOOK
by David
Kilpatrick,

William

Dittrich,
David Emmel

l% @

Lists all transistors, cross references them
and supplies information on their operat-
ing characteristics. Clothbound — Retail
Price $6.00

87.
PRACTICAL
AUTO RADIO
SERVICE &
INSTALLA-
TION
by Jack
Greenfield

How to handle bugs in these specialized
sets. How to service power supplies, vari-
ous tube types, hybrids. Time-saving hints
on installations and removal. Clothbound
—Retail Price $4.60

92.
FUNDA-
MENTALS OF
SEMICON-
DUCTORS
by M. G.
Scroggie

Thoroughly explores the entire field of
semiconductor devices—transistors, rec-
tifiers, photoelectric devices, thermistors,
varistors, etc. Clothbound—Retail Price
$4.60

96.
HOW TO FIX
TRANSISTOR
RADIOS AND

PRINTED
CIRCUITS
(2 volumes—
count as on¢
book) by
Leonard C.
Liane

Theory and practical knowledge in a re-
markable, easy-to-understand way. Tells
how transistors work, why they amplify.
Explains current and voltage gain; an-
alyzes circuits. Reference section for “in-
stant servicing.” Hundreds of diagrams.
Clothbound—Rerail Price $9.90

99,
INDUSTRIAL
ELEC-
TRONICS
MADE EASY
by Tom Jaski

Operation and maintenance of industrial
equipment, dielectric, induction and mi-
crowave heating processes and applica-
tions. Control systems actuated by photo-
electric, infrared, pressure, and other
transducers. Clothbound — Retail Price
$5.95

104.
BASIC RADIO
COURSE
(Revised and
Enlarged
Edition) by
John T. Frye

So popular that 8 printings have been
sold out! Everything you want to know—
Ohm’s Law, capacitance, tubes, transis-
tors. and how they work in a receiver—
practical servicing techniques. Cloth-
bound—Retail Price $5.75

105.
BASIC TV
COURSE
by George
Kravitz

A completely up-to-date guide to TV that
covers such new developments as transis-
torized portables. A thorough practical
discussion of circuit operation, sync
methods, sweep systems, tuners, ampli-
fiers, variations in power styles. Prescnts
technical detail in easy-to-follow style.
Clothbound—Rerail Price $5.75

108.

THE OSCILLO-
SCOPE (Latest
Revised
Edition) by
George Zwick

A thorough book that ¢nables technicians
to become masters of the scope. Incor-
porates the newest uses and techniques.
Fully illustrated. Clothbound — Retail
Price $5.20

113.
ELEMENTS
OF
ELECTRON
PHYSICS
by Norman H.
Crowhurst

ssé

|
w3

Explains the how and why of electronics
in simple understandable language. Cov-
ers the beginnings of electronics, electron
theory, solid-state semiconductors. tubes
for clectronics and electronic circuits.
Clothbound—Retail Price $5.65

YOU TAKE NO RISK IYou may cancel your membership at any time
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r-----------------i-----------------
1-3-RE-365
GERNSBACK LIBRARY ELECTRONICS BOOK CLUB
A Division of Gernsback Publications, Publishers of RADIO-ELECTRONICS
154 West 14th Street, New York, N. Y. 10011
Piease enroll me as a member of the GERNSBACK LIBRARY
ELECTRONICS BOOK CLUB and send me the 2 books whose
numbers I have indicated in the hoxes at the right for ONLY $1.99
(plus a few cents postage) which I will pay after examining the
books for 10 days. I agree to purchase 4 additional Selections—or
Alternates—during the first vear I am a member. These books will
be announced in the bi-monthly CLUB BULLETIN which I will
receive FREE. I may cancel my membership at any time after buy-
ing these hooks. [ am to receive a DIVIDEND BOOK CERTIFI-
CATE with each book 1 buy after the frst 4 Selections. These

with an Introductory Membership
in the GERNSBACK LIBRARY
 ELECTRONICS BOOK CLUB

cerlificates may be used to obtain EXTRA hooks, which T may INDICATE
select [rom the members’ dividend book catalog you will send me. BY NUMBER
I may read the two Introductory Books T have selected for 10 dayvs Tvgule‘og.?s

and may cancel my subscription by relurning them in good condi-
tion. (Money returned, of course.)

NAME

(PLEASE PRINT—IT PREVENTS EKRORS )
STREET
ADDRESS
cIry
STATE ZIP CODE NO.

[J SAVE POSTAGE COSTS — enclose your payment of $1.99 now and we will pay the
postage. Same return privilege.
-—___-------------—_---—-----------‘

Your membership in this unique book club for those interested

in electronics will help you to protect your future . . . increase your
knowledge and earning power . . . keep you up-to-date on all
latest electronic developments . .. OR it can bring you greater
enjoyment from leisure hours if electronics is your hobby.

YOU ENJOY SAVINGS OF UP TO 30%
AS A CLUB MEMBER

The purpose of this big money saving Introductory Membership
offer is to demonstrate to you through the two books you select
the advantages you will enjoy as a club member. Increase your
knowledge and carning power and at the same time benefit from
very substantial savings on every book you select.

A check of the list of recent selections will demonstrate to you
the really big savings you will enjoy every time you accept one of
the club selections. As a club member you enjoy savings as high
as 30% on clectronics books that will form an invaluable part of
your library. Take this step to insure your role in the fast-moving
electronics field.

BOOKS ARE SELECTED BY

OUTSTANDING AUTHORITIES

Members of the Club are assured that they will have a selection
of important new books coming off the presscs. Club books are
selected by a committee of television, radio and clectronics au-
thorities. Selections are made from the latest books in the famed
Gernsback Library and those of other outstanding publishers in

A Club Mcembers’ Book Dividend
new.oo Plan that brings you

EXTRA books of your own selection

NOW we have added an important PLUS VALUE to our
book club plan. With each book you buy ufter the first 4,
you will receive a GERNSBACK ELECTRONICS BOOK
CLUB DIVIDEND CERTIFICATE. You can exchange
these certificates for books of your selection listed in your
Members’ Book Dividend Catalog which indicates the
number of certificates needed for each book. This mecans
you will be getting EXTRA books in addition to your
savings on every Selection or Alternate.
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the field. All of the books are deluxe hard cover clothbound
books—they make a handsome addition to your library and are
manutactured by skilled craftsmen to stand years of constant
reference use and wear.

YOUR CLUB BULLETIN WILL KEEP YOU POSTED ON
THE LATEST BOOKS IN EVERY AREA OF ELECTRONICS

As a Club Member you will receive a FREE subscription to the
Club Bulletin. This publication brings you concise reviews of the
most important books published in the ficld of electronics and
provides you with other useful information you will want to save
for reference. Each Bulletin describes the new Selection or Alter-
nate. Then you can decide whether you want to accept the new
selection or not. You have no obligation to take each selection.

As a new member you only agree to buy 4 books from the scores
of new books listed in the Club Bulletin during the year .. .and
you always enjoy special Members’ savings on each.

Enjoy all of these benefits. Clip and mail the coupon at the top
of this page now. Remember, you may read the 2 books you
select FREE for 10 days and if you are not 100% satisfied just re-
turn them to us and cancel your subscription and you owe noth-
ing. You have everything to gain and nothing to lose by accepting
this New Members’ Introductory Offer.

® TYPICAL RECENT SELECTIONS =

Give you an idea of the wide range of subjects covered by hooks
selected for club members—and the wonderful savings you enjoy
on every book!

Retail Club

Price Price

e ELECTRONICS DATA HANDBOOK ... $4.95 $3.25
e NEW SHORTCUTS TO TV SERVICING .. .. 9.90 6.50
e TUBES AND CIRCUITS ..................... .. 4.95 3.75
* HI-FIMADEEASY ..., .. 5.00 3.75
e ELEMENTS OF TAPE RECORDER CIRCUITS ............ 5.00 3.75
e BASIC ELECTRONIC TEST PROCEDURES ... 8.50 5.95
* ELECTRONIC DESIGN CHARTS ............. .. 595 4.95
e BASIC TRANSISTOR COURSE . .. 9.75 4.50
e THEV.T.V. M. i ... 460 3.35
e HOW TO BUILD TINY ELECTRONIC CIRCUITS .......... 5.85 4.95
69
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TUNER REPAIRS

Includes ALL parts (except tubes)...
ALL labor on ALL makes for com-

plete overhaul.

05

FAST, 24-HOUR SERVICE
with FULL YEAR WARRANTY

Sarkes Tarzian, Inc., largest manufacturer of
TV and FM tuners, maintains two completely-
equipped Service Centers, offering fast, de-
pendable tuner repair service. Tarzian-made
tuners received one day will be repaired and
shipped out the next. More time may be re-
quired on other makes. Every channel checked
and realigned per manufacturer’s specs. Tar-
zian offers full, 12-month guarantee against de-
fective workmanship and parts failure due to
normal usage. Cost, including ail labor and
parts (except tubes), is only $9.50 and $15 for
UV combinations. No additional costs. No
hidden charges. You pay shipping. Replace-
ments at low cost are available on tuners beyond
practical repair.

Always send TV make, chassis and Model
number with faulty tuner. Check with your local
distributor for Sarkes Tarzian replacement
tuners, parts, or repair service. Or, use the
address nearest you for fast factory repair
service,

5 SARKES TARZIAN, INC.
TUNER SERVICE DIVISION

Dept. 200

Dept. 200
10654 Magnolia Blvd.,

537 South Walnut St., -
Bloomington, Indiana North Hollywood, Calife
Tel: 332-6055 Tel: 769-2720

MANUFACTURERS OF TUNERS. SEMICONDUCTORS,
AIR TRIMMERS, FM RADIOS, AM-FM RADIOS,
AUDIO TAPE and BROADCAST EQUIPMENT
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test equipment reports

Nombrex Model 27
Signal Generator

THIS LITTLE TRANSISTORIZED SIGNAL
generator is one of a line of miniature
test instruments imported from England.
It is reminiscent of the Oak Ridge line
that made a brief appearance about 14
years ago. Only 6'2 inches wide, 5'2
inches high (including the handle) and
2% inches deep, overall, it is an ideal
addition to the radio—TV service caddy.

r
&

The Nombrex model 27 provides
continuous coverage from 150 k¢ to 350
mc in eight bands, each having a tuning
ratio of around 3 to 1. The first seven
ranges arc covered on fundamentals and
the eighth (118 to 350 mc) uses the
sccond harmonic of the 59-175-mc
band. The hair-line cursor permits the
frequency control to be set to within
1% . The rf signal can be modulated by
a built-in 400-cycle oscillator. The audio
signal is available at a separate output
jack.

Frequencies up to 30 mc were
checked on a very accurate communi-
cations receiver with a 100-kc calibrator
and were well within the manufacturer’s
specifications. Frequencies up to 213
mc were checked out by beating funda-

mentals and harmonics against FM and
TV stations. The rf oscillator is surpris-
ingly stable. From a cold start, it re-
mained within a few cvcles of zero beat
with  CHU (Dominion Observatory,
Canada) for well over an hour. A heat
lamp was focused on the case until it
was quite warm. Drift was less than
400 cycles.

Although its small size is one of the
most attractive features of this instru-
ment, this very factor is responsible for
a major annoyance. The calibrations on
the frequency dial are too small for
comfort. A magnifying type cursor like
those on some slide rules would be a
worth-while addition.

The model 27 is ideal for trouble-
shooting TV, radio and audio equipment
in the ficld. A modulated signal can be
injected into rf and i.f. circuits to isolate
a defective stage. Its accuracy is quite
adequate for peaking adjustments in al-
most all circuits except those that in-
clude crystal or magnetostrictive filters.
Rf leakage is almost undetectable, so the
simple rf attenuator provides ample con-
trol over the signal level.

The circuit

The rf oscillator uses a Hartley cir-
cuit on bands 1 through 5. On bands 6,
7 and &, the oscillator circuit appears to
be a modified Colpitts in which feedback
from collector to emitter is provided by
stray and interelectrode capacitances.
The audio oscillator circuit is a tough
one. Is it a Hartley or Colpitts, or what?
The rf oscillator’s collector current flows
through the secondary of the transform-
er and is modulated at 400 cycles when
the audio oscillator 1s turned on.

This and other all-transistor test in-
struments would be greatly improved by
the addition of some type of eye-catch-
ing (and preferably nonelectric) “power

417
003 RFOsC
'—_—E' % BANDS 6-8
K 3600 BANDS 15
e
TUNING =
Simplified sche- 7'! RANGE }! i A E
matic of the ol ‘ ° : :
Nombrex model ) ———0—>0— ! !
27. Not all I {
range-switching
details have 2K = %68K
hown. -
been show 2G371-B OI AF ot
- .0l
b @rrour 150k I——
= T.Ol
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SPECIFICATIONS
(All specifications are the manufacturer’s)

Frequency bands: (1) 149 to 438 ke, (2) 425 to
1,250 ke, (3) 1.18 to 3.83 mc, (4) 3.4 to
10.75 mc, (5) 9.8 to 34.1 mc, (6) 29.5 io
69 mc, (7) 56 to 166 mc, (8) 118 to 350
mc.

All ranges except band 8 are on fundamentals.

Accuracy: Better than *=29% overall, but gener-
ally within 0.5 to 1.5% on individual bands
and scale positions. Frequency shift with
changing load or attenuator setting less
than 0.2%. Shift due to falling battery volt-
age less than 0.4% down to 7.5 voits.

Output levels: Average rf output 50 mv into 75
ohms on all ranges. Af output approximate-
ly 1 volt rms at 400 cycles.

Output impedance: Varies with attenuator set-
ting. 400 ohms at maximum output.

Battery: 9 volts, Burgess P6 or equivalent. Av-
erage life is several months with 3-ma
drain.

Dimensions: 6% x 5% x 234 in.

Weight: 2 |b.

Price: $39.95
(Manufactured by Nombrex Ltd., Exmouth,

Devon, England. Imported by Path Products

Corp., 55 Halley St., Yonkers, N.Y.)

on” indicator. Normal battery drain is
generally low, but batteries don’t last
long when you inadvertently leave the
tester on for long periods.

The Nombrex modet 27 is a dandy
little instrument that you have to “live
with” and use to really appreciate. Use
a simple pocket magnifying glass to read
the tuning dial, and the “partnership”
will be a happy one.—Robert F. Scott

Don Bosco Universal
Transdiucer Set PHD 100-A

<

MANY KINDS OF LAB MEASUREMENTS
and clectronic tests can be made with
this versatile instrument. The Stetho-
tracer is a combination of high-gain
(60-db) amplifier and transducer. The
amplified output may be fed to an ear-
piece for convenience and portability,
or to an oscilloscope or volimeter for
exact measurement. The basic amplifier
is contained in a penlike housing. Vari-
ous probes as required may be attached
at the end of the “pen”, which measures
5%s inches long and V2 inch in diameter,
and weighs 1v2 oz. The amplifier range
is from 60 cycles to 100 kc.

Four point probes are included,
cach to be screwed into the tracer as
required. One is a crystal diode probe
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to detect modulated rf, as in a radio re-
ceiver. Since the tracer is battery-oper-
ated, there are no external power sup-
plies or lines to connect.

There are three attenuator probes:
a 0-db direct probe with 3,500 ohms
impedance, a 20-db probe whose im-
pedance is 35,000 ohms, and a 40-db
probe with 350,000 ohms impedance.
The 40-db probe would be used, for ex-
ample, where signal strength is very
high. The sound output in the carpicce
is limited to a maximum of 2 mw in any
case, so there is complete protection for
the ear.

A vibration pickup is available to
detect very weak motion. With it, I
could hear the ticking of a clock several
feet away on a table. Flow through
pipes is readily detected with this trans-
ducer.

Another useful transducer is the
tape head (93-mil track). With it, a re-
corded signal may be read ofl by simply
running the probe along the track.
There is ample gain from the amplifier
for this purpose.

The photovoltaic probe included in
this stethotracer set may be used to
measure weak illumination. If the light
source is modulated, the af becomes di-
rectly audible in the carpiece. If the il-
lumination is constant, the output of the
amplifier may be fed to a dc voltmeter
for direct measurement. Output plugs
for this purpose are included. The out-
put is 400 mv in direct sunlight.

Another useful transducer in the
set is the inductive probe. When this is
connected to the Stethotracer, you can
easily mecasure and trace hum fields
around a transformer or a current-
carrying conductor. The
may also be used as a magnetic tacho-
meter for detecting the speed or motion
of any ferrous object, or to aid in de-
signing shields around clectromagnetic
components. Sensitivity of this probe is
250 mv per oersted. Impedance is 1,330
ohms at 60 cycles.

A miniature but high-quality dy-
namic microphone is still another trans-
ducer included in the set. It makes a
sensitive hearing aid.

For quantitative measurements
from any of the transducers, the ear-
piece is removed from the output and a
scope or meter substituted. A double-
plug output adapter is available for this.

The Stethotracer is powered by a
size AAA cell whose life is about 250
hours. Noisc level of the amplifier is
3 wpv peak to peak with input shorted.
A maximum of | myv peak to peak may
be applied for full linear output across
600 ohms. The tracer and probes are
housed in an attractive plastic box,
10% x 7% x 1V2 inches. They add up to
a compact, versatile signal detection and
test system for the lab or workshop. Net
price is $180.—I. Queen END
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NEW SAMS BOOKS

NOW AVAILABLE—NEW 6th ED.
of the famous HOWARD W. SAMS

Transistor Substitution Handbook

e A
N »

®

Fully updated—accurately

! = compiled by computer—this
| TRANSISTOR
S
'!

invaluable reference is now
more complete than ever!
Lists thousands of direct sub-
st.tutions; covers manufac-
turers of all transistor types;
»1 includes basing diagrams and

ugsTTIUNON

polarity indications. Gives
substitutions for all types of
] transistors—U.S. and foreign
(including replacements for
all Japanese types), home-
entertainment, industrial,
and military types. For easy reference, all transis-
tor types are included in one numerical-alphabet-
ical listing. In addition to the computer-selected
substitutes, manufacturers’ recommendations for
substitutes of their general-purpose types are also
included. 128 pages; 514 x 814”. $150
Order $SH-6, stillonly. . . ... ..., .......... ]

Transistor AF & RF Circuits

by Allan Lytel. Describes transistor circuits used
in radio receivers and audio amplifiers. Illustrates
typical schematics; thoroughly explains principles
and use of each circuit, in easily understood terms.
Circuits include oscillators, AM amplifiers, inter-
com amplifiers, power and stereo amplifiers, mod-
ulators, converters, etc. A most valuable source of
information on the design, operation, and applica-
tion of a wide variety of transistorized cir- s 95
cuits. 128 pages; 54 x 814”. Order TAL-1, only 2

=

M‘ Only Course of Its Kind!

"Howard W. Sams 5 Vol. Basic

Electricity /Electronics
New, unique positive train-
ing worth hundreds of dol-
lars. First completely new
course to be published in
the last 10 years ... using
the latest programmed
*" method for quick, effective

learning.
Vol. 1.  Basic Principles & Applications
Vol. 2. How AC & DC Circuits Work
Vol. 3. Understanding Tube & Transistor Circuits
| Vol. 4. Understanding & Using Test Instruments
Vol. 5. Motors & Generators—How They Work

(Complete Set contains over 1300 pages; 1250 illustra-
tions; 51 chapters: in sturdy slipcase)

Order ECY-50, softbound edition, only ... .... 51995
Order ECS-50, hardbound edition, only....... $24.95

Radio and TV Trouble Clues. Vol. 2

by The Howard W. Sams Engineering Staff. In-
cludes solutions to more of those bafling ““tough
dog” troubles gathered since the publication of
the popular first volume. Based on actual field
experience in servicing radio and TV receivers,
this new volume helps you spot various troubles
and repair them more quickly and easily—helps
you do more jobs and thus earn more. $150
96 pages; 514 x 813”. Order RTQ-2, only..... ]

Extra-Class Amateur Radio License Handhook

by Howard S. Pyle. Presents for the first time in
| a single volume, all the information you need to
obtain your Extra-class license. Makes preparation
for the “top” amateur license far easier for present
| holders of General-, Conditional-, or Advanced-
class licenses. Covers: Requirements for the Ex-
tra-class license, building up code speed, all the
|

advanced data you’ll need to know for passing
the license exam—including information on power
supplies, RF oscillators, frequency multiplication
and RF amplification, the radiating system, mod-
ulation, and advanced principles of electricity,
RF, and AF. Provides a complete gackground of
preparation for the Extra-class license exam. $995
160 pages; 515” x 814”. Order ECP-1, only. .. 2

HOWARD W. SAMS & CO., INC.

® Order from yaur Sams Distributor taday, or mail
® 1o Howard W. Sams & Co., Inc., Dept. RE-3,
8 4300 W. 62nd Street, Indianapolis, Ind. 46206

:Send me the following books: [] $SH-6, [J TAL-1
] [T RTQ-2 [J ECY-50 [ ECS-50 {J ECP-1

:D Send FREE Sams Booklist. $ enclosed

| ]
Name
| ]

[ ]
@ Address.
| ]
:City State Zip

.My Distributor is
m INCANADA: A, C. Simmonds & Sons, Ltd., Toronto 7 .-l

71



www.americanradiohistory.com

RCA TRAINING

can be the smartestinvestment you ever made!

Start building a profitable career in electronics now!
NeW RCA “AUTOTEXT” programmed instruction will help you
learn faster and easier!

If you’re considering a future in
electronics, now is the time to start!
A great new teaching aid—*“AUTO-
TEXT” programmed instruction
developed by RCA and introduced
by RCA Institutes will help you
master the fundamentals of elec-
tronics almost automatically. Even
people who have had trouble with
conventional home training methods
are finding it easier and more fun
to start their training in Electronics
Fundamentals the RCA way. Prove

72

it to yourself as others throughout
the country are now doing. An in-
terest or inclination in electronics
is what you need. RCA “Autotext”
helps you to do the rest. You’ll be
ready to go on to advanced training
sooner than you ever thought possi-
ble! The future is unlimited; the
jobs are available. The important
thing is to get started now.

Founded in 1909, RCA Institutes is
one of the largest technical schools
in the United States devoted princi-

WWW.americanradiohistorv.com

pally to electronics. The very name
“RCA” means dependability, integ-
rity, and scientific advance. RCA In-
stitutes offers the finest facilities of
home training. A Service of the
Radio Corporation of America, RCA
Institutes gives you the technical
instruction you need to plan, build
and realize the career you want in
today’s fastest growing field.
Investigate your future now at RCA
Institutes. It can be the smartest in-
vestment you ever made.

RADIO-ELECTRONICS
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Fi?

m Electronic Fundamentals

@ Electronic Fundamentals
(in Spanish)

B TV Servicing

8 Color TV Servicing

® Transistors

Liberal Tuition Plan. All RCA
Institutes Home Study courses are
available under a Liberal Tuition
Plan. This plan affords you the most
economical possible method of home
study training. You pay for lessons
only as you order them. If, for any
reason, you should wish to interrupt
your training, you can do so and you
will not owe a cent until you resume
the course. No other obligations! No
installment payments required.

RCA Personal Instruction. With
RCA Home Study training you set
your own pace in keeping with your
own ability, finances and time. RCA
Institutes allows you ample time to
complete the course. Your lesson
assignments are individually graded
by technically trained personnel, and
helpful comments are added where
required. You get theory, experi-
ment, and service practice beginning
with the very first lesson. All lessons
are profusely illustrated. You get a
complete training package through-
out the entire course.

Communications Electronics
FCC License Preparation
Mobile Communications
Automation Electronics
Automatic Controls

You Get Prime Quality Equipment.
All kits furnished with the course
are complete in every respect, and
the equipment is top grade. You keep
all the equipment furnished to you
for actual use on the job...and you
never have to take apart one piece
to build another.

CLASSROOM
TRAINING IN
NEW YORK
CITY

No previous training required.
You are eligible even if you
haven’t completed high school.

RCA Institutes Resident School in
New York City offers training that
will prepare you to work in reward-
ing positions on research and pro-
duction projects in fields such as
automation, transistors, communi-
cations, technical writing, television,
computers, and other industrial and
advanced electronics applications. If
you did not complete high school,
RCA will prepare you for such train-
ing with courses specially designed
to provide the basic math and
physics required for a career in elec-
tronics. Check classroom training on
attached card, and full information
will be rushed to you.

HOME TRAINING COURSES

RCA Institutes offer this complete selection of Home Training Courses

B Industrial Applications
Nuclear Instrumentation
Digital Techniques

® Computer Programming
m Drafting

Free Placement Service. RCA Insti-
tutes graduates are now employed in
important jobs at military installa-
tions with important companies such
as IBM, Bell Telephone Labs, General
Electric, RCA, and in radio and TV
stations all over the country. Many
other graduates have opened their
own businesses. A recent New York
Resident School class had 93% of
the graduates who used the FREE
Placement Service accepted by im-
portant electronics companies...and
had their jobs waiting for them on
the day they graduated!

Coeducational Day and Evening
Courses. Day and Evening Courses
are available at RCA Resident
Schools in New York City. You can
prepare for a career in electronics
while continuing your normal full-
time or part-time employment. Reg-
ular classes four times each year.

SEND POSTCARD FOR FREE ILLUSTRATED BOOK TODAY!
SPECIFY HOME TRAINING OR CLASSROOM TRAINING.

RCA INSTITUTES,INC. Dept. RE-35 A SERVICE OF RADIO CORPORATION OF AMERICA, 350 WEST 4TH ST., NEW YORK,N.Y.10014
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New Departure in Communications Receivers

Continuous tuning from 500 kc to 30 mc is featured in this new British receiver

A RADICALLY NEW APPROACH TO COM-
munications receiver design is incorpo-
rated in a series of British receivers that
cover 500 ke to 30 mc without gaps and
without the usual bandswitching in the
signal and local oscillator circuits. The
variable-frequency local oscillator is
used as the electronic bandswitch. The
cffects of local oscillator drift are auto-
matically cancelled in the unique cir-
cuitry.

Conventional high-grade general-
coverage communications receivers are
of two general types. Most are usually
double- or triple-conversion designs
with the first i.f. around 1600 kc or
higher, and one or two lower i.f.s for
gain and selectivity. Various electronic
and mechanical innovations are used in
the local oscillator circuit in an effort to
obtain the near-crystal stability needed
for SSB and single-signal reception.

A few of the more elaborate receiv-
ers use broad-band rf circuits, crystal-
controlled fixed local oscillators and
variable first i.f.’s to cover small seg-
ments of the tuning spectrum. For ex-
ample, a separate crystal may be re-
quired for oscillator control in each
1-mc sector of the tuning range.

The British Racal circuit can be
considered the equivalent of 30 crystal-
controlled converters—ecach covering a
I-mc spectrum—feeding into a 2-3-mc
tunable recciver for continuous cover-
age up to 30 mc. But, instead of using a
separate cyrstal for cach 1-mc segment,
Racal uses one crystal and a harmonic
generator as a common frequency con-
trol for all bands.

The Racal RA.17 receiver

The block diagram of the RA.17 is
shown. There arc two tuning controls.

By ROBERT F. SCOTT
TECHNICAL EDITOR

One, the MEGACYCLES dial, is a continu-
ous-tuning equivalent of the more con-
ventional bandswitch. It is calibrated
from 0 to 29 in 1-mc steps. The MEGa-
cycLes dial controls the variable-fre-
quency local oscillator that tunes from
40.5 to 69.5 mc. The second control—
KILOCYCLES—is calibrated in kilocycles
and tunes the 2-3-mc receiver over its
range. To tune to a given frequency,
say 14.125 mc, set the MEGACYCLES dial
to 14 and the KILOCYCLES dial to 125.

A receiver for dc?

The rf amplifier may be operated
with an aperiodic 0- to 30-mc wide-band
input or with double-tuned switched
preselectors covering 0.5to I, 1 to 2, 2
to4, 4to8, 8tol6and 16 to 30 mc.
All signals up to 30 mc or those within a
selected segment (4 to 8 mc, for exam-
ple) are amplified and fed to the first
mixer.

This wide panorama of signals
from the rf amplifier beats with the sig-
nal from the variable-frequency local
oscillator to develop a 40-mc first i.f.
The i.f. amplifier bandwidth is 1.3 mc
(39.35 to 40.65 mc) so it passes a 1.3-
mc slice of all the rf signals beating
with the local oscillator. Which incom-

ing signals are included in this 1.3-mc
slice depends on the setting of the local
oscillator. These signals are amplified in
the first i.f. amplifier and fed to the sec-
ond mixer.

The output of the local oscillator
also goes to the third mixer where it
beats with a harmonic of a 1-mc crystal
oscillator to give a difference frequency
of 37.5 mc =150 kc. This difference
frequency is amplified in a 37.5-mc am-
plifier with 300-kc bandwidth.

(The 1-mc crystal oscillator and its
harmonic generator produce harmonics
ranging well above 35 mc, but a minute
with pencil and paper will show that, for
any local oscillator frequency between
40.5 and 69.5 mc, there is only one
crystal oscillator harmonic that will pro-
duce a difference frequency in the
range of 37.35 to 37.65 mc.

Remember that the local oscilla-
tor’s dial is calibrated in l-mc steps.
Let’s say that 41.5 mcis 1, 42.5 is 2 and
so on until we reach 69.5 mc, which is
marked 29. Suppose that the oscillator
is tuned to 41.5 mc. What frequency
must the harmonic generator produce to
develop 37.5-mc output from the third
mixer? Obviously 4 mc—the 4th har-
monic of 1 mc—since the harmonic
frequency that is used is the difference
between the local oscillator frequency
and 37.5 mc. When the oscillator is
tuned to 69.5 mc, 32 mc or the 32nd
harmonic of 1 mc produces the desired
37.5-mc beat frequency.)

The 37.5-mc (=150 kc) signal
produced by beating the local oscillator
and crystal harmonic is used as the os-
cillator frequency for the second mixer.
Here, it beats with the first i.f. to pro-
duce a difference frequency ranging
from 2 to 3 mc. This second i.f. signal is

ANT

RF ATTEN Block diagram of
30MC) 0- 2-3MC SPKR Rucul‘ RA.17 shows
RF LO-PASS | 30 IST .1 IST IF AMPL 3 2ND 2ND IF _{ 2-3MC essential components
0-30MC | AMPL FILTER MIXER {39.350-40.650MC) ~ | MIXER RCVR of new svstein. From
i second mixer on, cir-
s cuitry is fairly con-
@ ventional. Receiver is
MEGACYCLES DIAL ... (L;)(%Es%s.gMc) KILOCYCLES DIAL available in  “all-
Americanized” ver-
h sion with American
" E tubes, connectors and

XTAL 0SC HARMONIC | 32Mc, | 3RD ] FiLTer/ameL hardware  sizes.

(1 MC) GEN 71 MIXER {37.35-37.65MC) =
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| A NEW GERNSBACK

| LIBRARY BOOK

| containing the
solutions to

~ hundreds of problems

CHARTS AND NOMOGRAPHS
FOR ELECTRONICS

TECHNICIANS and ENGINEERS

by Donald W. Moffat

LIST OF CONTENTS
Review of Numbers

Numbers. Decimals. Accuracy. Linear and Logarithmic Scales. Inter-
polating. Abbreviations.

Plain Scale Conversions

Rms vs Peak-to-Peak. Wavelength. High Frequencies in a Square Wave-
Angular Frequency. Decibels-Nepers. Watts-Horsepower. Altitude Scale.
Square Root. Voltage, Current, Wattage, Resistance. Resistor Values.
Conversion of Vectors.

Nomograms

Three-Scale Nomogram. Turning Scale. Using a Straightedge. Decibels.
Current Ratio. Power Ratio. Positive and Negative db. Tube Character-
istics. Resistors in Parallel. Capacitors in Series. Reactance. Resonance.
Efficiency. Pentodes and Tetrode i Q and Bandwidth. Q of
Square Wave. Crossover
entage Modulation. Fre-
. Amplifier Gain. Triodes.
Distance. Capacitance,
ire. Converting Units of

e a Function. Compare
rally. Analyzing Curves.
t Lines. Familiar Curves.

® For technicians, engineers, hams,
students

® Heavy spiral binding allows book
to lie flat easily

e Extra sturdy for constant usage and
long wear

Here's an invaluable time-saver for problems in
every field of electronics. Just turn to the ap-
propriate page, put your ruler in place and
read the answers! Saves hours of time in routine
calculations and makes math positively painless.
Where a slide rule will give only one answer at a
time, the charts in this book offer the reader a
whole family of solutions for the complete range
of known factors simultaneously. Step-by-step
instructions (with many examples) show you how
to use each chart. Never out of date.

USE THIS BOOK FOR 10 DAYS — and then decide
SEND NO MONEY! Get this book and use
it for 10 days at our expense. See for yourself
how convenient and useful this book can be.

smmanmmme]) DAY FREE EXAMINATION COUPONsmmmmm=mn
GERNSBACK LIBRARY, INC. 3-2-RE/365
154 West 14th Street, New York, N.Y. 1011

YES! Send me CHARTS AND NOMOGRAPHS FOR
ELECTRONICS TECHNICIANS AND ENGINEERS.
If I am not completely satisfied, I may return the
book in 10 days and owe nothing. If I decide to
keep the book you will bill me for $5.95 plus a few
cents postage.

satisfied

es are tax deductible

oday from your electronics
distributor or mail in the

-back guarantee if not com-

purchased for professional

INGINE 10 4 5100) ST 50T i 50 9 8 sl s T B PVEASE @ = S "

Addressimae Jeiguaa, Wil . oM i i B s e v e s ae e

SAVE POSTAGE COSTS — Include your pay- 3
ment of $5.95 now and we pay postage. Same 10 &
day return privilege. y
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don’t buy another
aerosol can of
tuner cleaner
or
volume control
and
contact restorer
unfess it is
NON-FLAMMABLE
and you make
this simple test:

TO BE SURE THE
PRODUCT IS
NON-FLAMMABLE,
SPRAY ON FLAT
SURFACE. WAIT 1
OR 2 MINUTES.
LIGHT A MATCH
TO IT.

IT EITHER IS
NON-FLAMMABLE
OR IT ISN'T.
NO 2 WAYS ABOUT
IT!

A message in the interest
of TRUTH
IN ADVERTISING by
ELECTRONIC CHEMICAL
CORP.
Manufacturers of
Non-Flammable
“NO-NOISE",
TUNER-TONIC;
EC-44 and TAPE-RECO
Head Cleaner.
813 Communipaw Ave.
Jersey City 4, N.J.

fed into a conventional 2-3-mc super-
het that serves as the variable second
i.f. Its dial is calibrated in kilocycles.
With it, we seclect the desired signal
from the panorama of signals in the
2-3-mc second i.f.

Now for a few practical examples
to see how this revolutionary circuit
works. Assume that we want to tune in a
3-mc signal. The MEGACYCLES dial is set
to 3 and the local oscillator operates on
43.5 mc. The 1.3-mc wide 40-mc first
i.f. will pass all incoming signals be-
tween 2.85 and 4.15 mc. At the same
time, the 43.5-mc oscillator output mixes
with the 6th harmonic of the 1-mc crys-
tal oscillator to develop the 37.5-mc
difference frequency. The output of the
second mixer covers a range of 1.85 to
3.15 mc.

The receiver that acts as the second
i.f. is only 1 mc wide so it can recover
only those signals falling between 2 and
3 mc. The frequency of the signal that
we want to receive is a whole number
(without decimal parts) so the KILO-
CcYCLES dial must be set to 0, which cor-
responds to 3 mc.

Now let’s take a 7.4-mc signal. It
beats with the 47.5-mc local oscillator
to develop the first i.f. at 40.1 mc. The
local oscillator and 10th harmonic of
the crystal oscillator beat to gencrate
the 37.5-mc injection signal for the sec-
ond mixer. The 40.1- and 37.5-mc sig-
nals beat to devclop the 2.6-mc second
i.f. (Other signals will develop other
second i.f.’s between 2 and 3 mc. But
remember that the one wc want comes
in at 2.6 mc.)

The receiver that acts as the second
when the KILOCYCLES dial is at O the
variable-frequency second i.f. is actually
tuned to 3 mc. This time, we want to

| receive 7.4 mc (7,400 kc) so the KILO-

cycLES dial must be turned to 400. This
shifts the frequency 400 kc to 2.6 mc
and the 7.4-mc signal is tuned in “on
the nose”.

Drift compensation

Drift in a variable-frequency local
oscillator is always a serious problem in
most superhet receivers. At higher fre-
quencies, drift is often great enough to
throw the desired signal outside the i.f.
passband. This is not possible in the
Racal circuit. Let’s see why. We have
just seen that a 47.5-mc local oscillator
{requency is used when tuning to 7.4
mc and we end up with a 2.6-mc second
if.

Suppose that the local oscillator
drifts 15 kc from 47.5 to 47.65 mc.
The first i.f. for a 7.4-mc signal is now
40.25 mc. The 47.65 oscillator signal
mixes with the 10th harmonic of the
crystal oscillator to produce a 37.65-mc
injection frequency at the second mixer.
The resulting second i.f. (40.25—37.65

mc) is 2.6 mc, the same as it would be
if the oscillator had not drifted. Thus
the effect of oscillator drift has been
canceled.

The stability of the front end in the
RA.17 is the same as that of the 1-mc
crystal oscillator. We all know that a
1-mc crystal oscillator can be pretty
stable. We use them all the time as sec-
ondary frequency standards and cali-
brators.

The 2-3-mc superhet circuit used as
the variable-frequency i.f. or interpola-
tion receiver is a conventional type us-
ing a 100-kc if. It includes such fea-
tures as avc, tuning meter. automatic
noise limiter, bfo and variable selectiv-
ity. The complete receiver has 23 tubes.

The Racal receiver, as you might
expect, is expensivc. The RA.17C-12
model is being manufactured here for
the American market and for areas
where American tubes, connectors,
screws and other components are com-
mon. The price in the US is approxi-
mately $1270 FOB Silver Spring, Md.
The general specifications are:

Stability: After 1Y5-hour warmup, drift is less
tinan 50 cycles per hour at constant tem-
perature and line voltage.

Input impedance: 75 ohms, unbalanced.
Tuning: Effective scale length 145 feet (12
inches equals approximately 200 ke).
Sensitivity: 1 uv for 18-db signal-to-noise ratio
on CW reception with 3-kc pandwidth. 3 uv
for 18-db signal-to-noise ratio on 30% mod-

ulated MCW signal

Selectivity: 6 selectable bandwidths. 6-db band-
widths are 13, 6.5, 3, 1.2, 300 and 100 ke.

Image response: With wide-band or tuned input,
external images are at least 60 db down.
Spurious internally generated images below
noise level in all cases.

Noise factor: Less than 7 db throughout range.

Avc time constants: (Short) 25-msec charge,
200-msec  discharge. (Long) 200-msec

charge, 1-sec discharge.

Dimensions and weight (in cakinet): 2014 in.
wide, 217% in. deep, 12 in. high. 97 Ib.
Manufacturer: Racal Electronics, Ltd. Bracknell,
Berks., England, and Racal Communica-
tions, Inc., 8440 2nd Ave., Silver Spring, Md.
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emiconductors
andMubes

CANNED TUBES

The latest thing in tube packaging
seems to be the humble but venerable
tin can—the same kind, with the tab-top
design, used for frozen juices.

Eitel-McCullough engineers hit on
the canning approach as a way to pro-
tect delicate tubes for aerospace appli-
cations from corrosion and breakage.
The tube nestles in soft polyurethane
foam, and the can makes an airtight
seal. Tests showed no harm to tubes
even when they were dropped onto a
concrete surface from the height of a
three-story building.

The tops of the cans are designed
so that twisting the tab in the center
tears out the end of a short spiral strip.
Pulling on the tab tears the strip to the
edge of the can top and then all the |
way around until the top falls away. ‘

12HG7

A new frame-grid sharp-cutoff
pentode for video-output-stage service ‘
in color TV sets has been announced by
RCA. The new tube, marked 12HG7,
has a large 9-pin base (novar or nco-
noval), and is said to be equally useful in

MARCH, 1965

receivers with low- and high-B-plus. {

Its high dissipation (10 watts max-
imum) makes it possible to eliminate
the dropping resistor and bypass ca-
pacitor often used where plate voltage
for the video output tube must be cut
down. The 12HG7’s transconductance
is extremely high—32,000 umhos—and
its output voltage capability is high, per-
mitting fewer video amplifier stages.
The low grid-to-plate capacitance means
a high gain-bandwidth product.

loice-
dclivale

The only device in the world that will
convert any tape recorder into a voice
actuated unit. Tape recorder records
when you speak ... turns otf when you
stop. Permits complete operation of
recorder from a distance or when hands
are busy. ldeal for conferences and
group activities. Installs in seconds
without tools . . . no soldering. Has
pause and sensitivity controls to meet
all requirements. Can be used as on-off
switch to control hi-fi, CB or ham trans-
mitters, electrical appliances, etc. In
leatherette case, complete with cord
for battery-operated and transistor tape

Another feature of the 12HG7 is
its tapped heater, for operation at 6.3
volts 0.52 amp, or 12.6 volts 0.26 amp.

With a plate supply voitage of 300, | rsecorders; Made in UZA 5 Ulnder $35‘.00
a screen supply of 135 and a cathode =il apenr:ﬁ:r :::;a O WEEER

resistor of 47 ohms, the 12HG7 plate
draws 31 ma, the screen 4.8 ma, and
the tube has a plate resistance of ap-
proximately 60,000 ohms. END

Scott Kits ‘:. met or exceeded
aIIlll speclflca tlons s l,, (PUP:&;CEE::::N'CS)

. - l

kinematix, inc.

2040 West washington Boulevard
Chicago, lll. 60612 Area 312 « 666-0066

£k

0 ¢ ¢

Scott kits consistently deliver the finest performance on the market. Scott
kits are designed to the same rigid standards and specifications as factory-
wired units. Critical wiring and alignment is done at the factory. Full-color
instruction books make these kits a breeze to put together.

The LT-110B FM STEREO TUNER features Sonic Stereo Monitor and
factory-wired, “front-end” and Time-Switching multiplex sections. 2.0 uv
IHFM sensitivity. $139.95.

The LK-48B 48-watt STEREO AMPLIFIER has power enough for any
music system . . . front headphone output, powered center channel for
driving extension speakers, 13 front panel controls. $129.95.

:...............................................................:
Q — 570-03 @
O - ‘"[ FREE TWENTY-PAGE BOOKLET .
p< j H. K. Scott, Inc., 111 Powdermill Road, Maynard, Mass. >
s ’ Rush me Scott’s free twenty-page Custom Stereo Guide: E
5 | NAME ouvtveesecineen ... ADAIESS o vereieeeneineeann <
o fl o
e | (715 Statelaed. Puiyir: . .1 ZiP ciiiennnnens o
: I o - E
:| ;4 ] SCOTT :
E ' Export: Scott International, 111 Powdermill Rd., Maynard, Mass. Cable HIFI :

®
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SOLDERING TIPS
FOR HI-FI KIT

BUILDERS

i r

POSITION AND HOLD WIRE
Joint must remain perfectly still until solder
sets. An easy way to accomplish this is to
hold the wire with a soldering aid. Blowing on
solder will speed setting.

USE PROFESSIONAL EQUIPMENT
Virtually all radio and TV servicemen use
Weller Dual Heat Soldering Guns. A Weller
Expert Soldering Gun Kitincludes everything
you need for strong, noise-free connections,

A Weller Dual Heat Gun is indispensable in
electronic soldering. Heat and spotlight
come on instantly when trigger is pulled.
2 trigger positions let you switch instantly
to low 100-watt or high 140-watt heat. Low
heat prevents damage to components and
prolongs tip life. High heat is ready when
you need it.

Kit includes gun in plastic utility case, 3
tips, tip wrench, flux brush, soldering aid
and solder. Model 8200PK $8.95. Weller
Electric Corp., Easton, Pa.

WORLD LEADER IN SOLDERING TECHNOLOGY
80
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NORELCO 200, 300, 400 RECORDERS:
COUNTER DRIVE BELTS ~/

When servicing any of these tape recorders, always see
that the counter drive belt is installed the way it was when
the machinc entered the shop. The counter will operate
equally well on ecither take-up or supply reel. The correct
position is on the supply reel.

The reason for the caution is that the customer will per-
haps have prepared a log corresponding to the counter indi-
cation. By changing the counter position you will upset his
log and make it difficult for him to find selections—Steve
Dow

COOL SETS WITH PINK PILOT LIGHTS

Many recent inexpensive AM-FM—stereo-phono com-
binations have series-connected line-operated pilot lights.
Besides having rather short lifetimes, the bulbs need a drop-
ping resistor which produces quite a bit of extra heat and
tends to shorten the life of nearby components.

PWR RES

i7VAC 28V

LAMPS

ORIGINAL WIRING

MODIFICATION

A simple solution is to replace the bulbs with low-
power neon lamps, eliminating the power resistor and in-
stalling in its place a small dropping resistor for each bulb.
A typical conversion is shown in the schematic.

The average set owner loves the exotic color produced
by the neons. You’ll find the time required for modification
is far shorter than the time you spend in finding a supplier
for the crazy pilot bulbs used in such a set.—George R.
Wisner

RADIO-ELECTRONICS
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LOSS OF BURNOUT PROTECTION
IN BROWN ELECTRONIK 152 RECORDER

In production processing of rubber or plastic where a
predetermined temperature must not be exceeded, Brown
Electronik temperature recorders with a burnout safery are
used. The safety drives the recorder pen slowly to top scale
if the thermocouple, extension wires, voltage amplifier tubes
or converter should burn out. The recorder control, with
the pen at top of scale, shuts down the heating cycle.

TO MEASURING CKT

]
Cd
+@—
Rg  COLD
JUNCTION ¢l TERM BLOCK IN
Sry ) O |RECORDER
THERMOCOUPLE

(HOT JUNCTION)

When servicing the recorder for failure of the burnout
circuit, check three components before removing the ampli-
fier for more extensive testing. First, the 1-u«f paper capaci-
tor, Cl, connected between the thermocouple (—) and
ground. Next, the 400-xf 6-volt, nonpolarized damping ca-
pacitor, Cd, in the top left side of the recorder chasiss, in the
standardization compartment. This capacitor can be checked
only by substituting a new unit. On one occasion, four were
tried before one of them was satisfactory. Finally, check the
burnout switch on the amplifier chassis. The slide switch
should be set to position No. |.—F. G. Lewis

TRANSVISION TV KIT TROUBLES

When 1 finished my Transvision model G TV set kit, I
noticed two troubles not due to wiring mistakes. The first was
horizontal oscillator instability. The second was retrace lines.
This is how 1 climinated them.

" HORIZ HOLD
5 50K
Y] 150V | 180K
CAP 1
’<uoo PF | Tisox T8
T T AAA~ - 210V
o
82PF 582K
FROM % vu
JArLLLE = 6SN7-GT = TO HORIZ
gggc HORIZ 0SC OUTPUT
330K g
820K La7|  $HopeoRY LeoPF
150K i
330K 1

The symptoms of the first ailment were breakup of the
raster (Christmas-tree effect) as the set warmed up, and
critical adjustment of L11 (sse schematic). The horizontal
oscillator circuit is a Synchroguide type. When all compo-
nents and wiring checked OK, I began scanning the schemat-
ics of other Synchroguide TV sets. Most of them had a small
fixed of trimmer capacitor from the junction of the 82-pf
capacitor and the 150,000-ohm resistor in the feedback path.
If there was a trimmer, it was called “horizontal lock” or

continued on page 86
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add an fm-stereo service center
with this one new
sencore unit!

I
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THE SENCORE MX129 FM STEREQ
MULTIPLEX GENERATOR & ANALYZER

FM-Stereo growth continues to mount and is fast becoming
as big a field as Color TV. This means more FM-Stereo
service business for you, now and in the future. Is your
shop equipped? It can be — completely and economically
— with the MX129, the FM-Stereo “‘Service Center in a
Case.” The instantly stable, 19-Transistor, crystal controlled
MX129 is the most versatile, most portable (only 74
pounds), most trouble free and efficient multiplex unit on
the market — just like having your own FM-Stereo trans-
mitter on your bench or in your truck. Powered by 115
volts AC, it produces all signals for trouble shooting and
aligning the stereo section of the FM receiver . . . can
be used to demonstrate stereo FM when no programs are
being broadcast. Self-contained meter, calibrated in peak
to peak volts and DB, is used to accurately set all MX129

controls and as an external meter to

measure channel separator at the FM-

Stereo speakers. NO OTHER EQUIP-$ 50
MENT 1S REQUIRED. only

SIGNALS AVAILABLE FOR ALIGNMENT, TROUBLE SHOOTING AND

ANALYZING:

FM-RF carrier with composite multiplex audio signal with 38kc sup-
pressed carrier, 19kc pilot and 67kc SCA signals ® Multiplex signal
formed by 60 or 1000 cycle internal tones or any external signal
® Full control over left and right channel amplitude (modulation)
@ External 67kc SCA signal available for trap adjustment ® Composite
signals available for signal injection FM detector @

that’s the difference!

SENCORE

426 SOUTH WESTGATE DRIVE e ADDISON, ILLINOIS

professional quality —
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This important job (and its big salary)

is reserved for a qualified
electronics technician. It can be you!

It’s a fact. There are thousands of jobs like this avail-
able right now for skilled electronics technicians. What’s
more, these men are going to be in even greater demand
in the years ahead. But how about you? Where do you
fit into the picture? Your opportunity will never be
greater . . . so act now to take advantage of it. The first
step? Learn electronic fundamentals . . . develop a
practical understanding of transistors, troubleshooting
techniques, pulse circuitry, micro-electronics, computers
and many other exciting new developments. Prepare
yourself now for a job with a bright future ... unlimited
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opportunity . . . lasting security . .
increasing salary.

Over 15,500 ambitious men are using Cleveland
Institute Electronics Training Programs as a stepping
stone to the good jobs in electronics. Why not join them?
You will learn at home, in your spare time, and tuition
is remarkably low. Read the important information on
the facing page. Then fill out the postage-free reply
card and drop it in the mail today. Without obligation
we’ll send you all the details. But act now . . . and get
your high-paying job just that much sooner.

. and a steadily-
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__foralst Class FCC License.

How You Can Succeed In Electronics
. « « Select Your Future From Five Career Programs

The “right” course for your career

Cleveland Institute offers not one, but five different
and up-to-date Electronics Home Study Programs.
Look them over. Pick the one that is “‘right” for you.
Then mark your selection on the reply card and send it
to us. In a few days you will have complete details . « «
without obligation.

1. Electronics
Technology

A comprehensive program
covering Automation, Coms=
munications, Computers, In-
dustrial Controls, Television,
Transistors, and preparation

2. First Class
FCC License

If you want a 1st Class FCC
ticket quickly, this stream-
lined program will do the
trick and enable you to main-
{ain and service all types of
transmitting equipment.

: o, e
L o Lt P e,

3. Broadcast

Engineering

Here’s an excellent studio
engineering program which
will get you a 1st Class FCC
License and teach you all
about Program Transmission
and Broadcast Transmitters,

4., Electronic
Communications

Mobile Radio, Microwave,
and 2nd Class FCC prepara-
tion are just a few of the
topics covered in this ‘‘com-
pact” program . . . Carrier
Telephony too, if you so
desire.

5. Industrial Electronics
& Automation
This exciting program in-
cludes many important sub-
jects such as Computers,
Electronic Heating and
‘Welding, Industrial Controls,

Servomechanisms, and Solid

An FCC License ... or your money back!

In addition to providing you with comprehensive train-
ing in the area indicated, programs 1, 2, 3, and 4 will
prepare you for a Commercial FCC License. In fact,
we're so certain of their effectiveness, we make this
exclusive offer:

The training programs described will prepare you
for the FCC License specified. Should you fail to
pass the FCC examination after completing the
course, we will refund all tuition payments. You
get an FCC License . . . or your money back!

cie's ‘AUTC-PROGRAMMED’ method helps you
learn faster and better

Cleveland Institute uses the new programmed learning
approach. This “Auto-Programmed” method presents
facts and concepts in small, easy-to-understand bits . . .
reinforces them with clear explanations and examples.
Students learn more thoroughly and faster through this
modern, simplified method. You too will absorb . . .
retain . .. advance-af your own pace.

Free nationwide job placement service . .. for
life, for every CIE graduate

Once enrolled with CIE, you will get a bi-monthly
listing of the many high-paying interesting jobs avail-
able with top companies throughout the country. Many
Cleveland Institute students and graduates hold such
jobs with leading companies like these: American Air-
lines, American Telephone and Telegraph, General
Electric, General Telephone and Electronics, IBM,
Motorola, North American Aviation, New York Cen-
tral Railroad, Raytheon, RCA and Westinghouse.

Electronics is a fast moving, dynamic industry
... Cleveland Institute keeps you current

The Electron Bulletin is CIE’s bi-monthly digest of new
developments in the world’s fastest growing industry.
As a CIE student, you will get a free copy throughout
your training to keep you up-to-date on Masers, Lasers,
Solid State Devices, and other new inventions.

pITED

: Full accreditation . .. your assurance of
~ competence and integrity

Cleveland Institute of Electronics is accredited by the
Accrediting Commission of the National Home Study
Council. You can be assured of competent electronics
training by a staif of skilled electronics instructors.

Your Future In Electronics Is
Up To You. Make It A Brighter One.

Mail Reply Card Today.

L0V

Cleveland Institute of Electronics

MARCH, 1965

Dept. RE-2B, 1776 E. 17th St., Cleveland 14, Ohio
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TECHNOTES continued

ILD2° RADIO . “horizontal locking range.” There was no such capacitor in

the Transvision. A 100-pf disc ceramic capacitor improved

CIRCUITS AT HOME horizontal stability greatly and eliminated the Christmas-tree
with the New Progressive effect.

RADIO "EDU-KIT"® I got rid of the retrace lines by disconnecting the yellow
All Guaranteed to Work! lead of the vertical output transformer from pin 2 of the
CRT, and connecting that pin instead to the vertical oscilla-
tor plate (6DE7 pin 6) through a 56-pf capacitor. Spikes
there are synchronous with the retrace lines and, when they
are fed to the grid of the CRT, they blank the tube during
the retrace pcriod.

\ After these faults were cleared up, the set worked per-
fectly.—Paul Galluzzi

PRACTICAL only

HOME §
RADIO
COURSE

NOW INCLUDES

* 12 RECEIVERS TRAINING ECTRONlCS
* 3 TRANSMITTERS TECHNICIANS SINCE 1916
* SQ. WAVE GENERATOR No Knowledge of Radio

Necessary

No Additional Parts or
Tools needed .

Excellent Background for TV

School Inquiries Invited WHAT IS HIGH FIDELITY?

Attractively Gift Packed

* AMPLIFIER

% SIGNAL TRACER

* SIGNAL INJECTOR
* CODE OSCILLATOR

*H% o

N R A continued from page 31
y e : NSTRUCTIO NU2 MOES which is quite different from what the composer intended
' a N 1 .
Q 00 f : RAININ the audience to hear.
e 7 i N 2 How does all this apply to the home? If “fidelity” or
DISCO ARD “realism” is what we are striving for, and 1 assume this is
i usually the case, let us examine how we can best accom-
MeURDeRr FAVE TOF SREND lish this. Consider, first, loudness. It is i tical and
HUNDREDS OF DOLLARS FOR A RADIO COURSE R e Ul CLfIISE, IOHGnesSy 1 ) impratedl R
The VEQU-KIt" offcrs you an outstanding PRACTICAL HOWE RADIO COURSE st 3 sometimes |mp0551_b]e to produce loud sou.nds in one’s
making use of the st moder metnods of Thame: raining, Yan will Tearn raaie home, not to mention that many people, particularly wom-
theory, construction practice and servicing. THIS 1S A COmMmPLETE COURSE IN . R .
EVien vl«)-Eu;“}«!al.‘r'fn now o build radios, using regular schematics: how to wire and en, object to excessive noise. Therefore, let us try to re-
’ @ B ice b . O wi WO i ‘ .
%?2,?.?:25&’;}3;,3:"05513_22,.0&"",1."52. Ghassis as well as the latest development of produce a level of loudness that most listeners actually find
rinte ircuit chassis. B | . R R o 0 .
wo‘r'.t:“v;.'z.'."n'ﬁ“;l’,‘.d‘?; 3"‘,.?;5.,?,‘;“55&“0;1‘...;1‘%:;; ;}':.‘;“z,';_', °€';:‘:§' _.ls?:;é"{qg:‘p‘z in a concert hall—a considerable distance from the or-
e . v r. ice ng rog ive ode SCI or. o . . . . .
Will loarn "and practice. froabla. shootings using thel Bredresome Siamar Tracer chestra. It is the music heard in the rear of an auditorium
Progressive Signal Injector, Progressive Dynamic Radio & Electronics Tester, N
:“c\‘?icif ﬂj;’ﬂ&‘é?&’é“‘ﬁé;;ﬂ‘.ﬁ’q '?Sry St Ravtes? i’éi?.'_r‘.';%';';’,?:L&“t{{.’.i‘;.s Classes of that we must transport into the home. To make such low-
Gencrator, Gode Osciliator, Sianal o racer and Signal Iectar orrmurie ana e ive level music reproduction sound realistic, the frequency
i9 operate them. You will receive an excellent background for television, Mi-Fi and ) N
., ADZSISiELy no previous knowlcage of radio or science s reauirea. The EduKie: contour has to be changed, and in particular the lows must
1 i ngineeri 1 . . u- . v . . .
Kie" Wil %hrovide you with a bagic equchbion in Erbetraniol and Harice The, By be emphasized. Properly designed equipment should readily
times the low price you pay. The Signal Tracer alone is worth more than the B . - . 3
Price of the Kit. MR O EVERTONE be able to accomplish this; it is usually a question of adjust-
,,a;T "ﬂjdd';g:g;::;-11;&5"-1'“;':%“;;%“'7"-:,";2EZE::;(izs:;ecégga',,'g:,:"lggg;:z‘c,"cg%s:;‘g,I;;ﬂ_;,;"",;;(:; ing existing controls. Many hi-fi instruments have so-called
a h A 5 : . . .
and abroad . 1t7s used far rmining and renabinitation ot Armed TEomme Becoannd) loudness controls which are intended to give the same ef-
and Veterans throughout the world, = ) )
incluged: Every step 1 corerully eupiained  von connet asto All instrustions are fect. However, mostly they do not compensate enough for
PROGRESSIVE TEACHING METHOD H 5
wallo Progressive Radio SEdu-Kit'! 1s the Joremost educational radio kit in the very low-level IIStenlng'
rid, a versa 3 a i i r . = &
Tho IEdu-Kit'” uses tha medern® educational . arinciele o loain by (Bamad Proper loudness with compensation does not alone
;l'hg'rlelo're,' you will qolllstr\lcr‘t_ rhadio gircuits, perform jobs and conduct experiments . L . . .
® Vol begin by axamining. the Various rhdio parts fncluded in the “Edu.Kit." You give realistic reproduction. We must stimulate the diffused
then learn the function, theory and wiring of these parts. Then you build a simple . .
radio. With this first sot, you will enjoy listening' 4o reguiar Droageact stations, character of the sound source, particularly when simulat-
learn theory, practico testing and troubleshooting. Then you build a more ad. N A 3 o . N
‘g':;:::::’m::g;gv,;f':;'Endmg;ygg;ag;}d ,g;gj;';g;f"gi,,"z';a;-qg{;;,;f,'agg,?gz;,c;;',:ga';:éi:’; ing listening conditions in the rear of the concert hall. This
vanced multi-tube radio circuits, an oing worl ike a professiona adfo H H ( H
:(‘?:gfﬁ;d‘e% In the “Edu-KIt" course are 20 Receiver, Transmitter, Code Osciljator, can be done in the homi l’l’} a number of HAYSS Assummg
ard "ot proressianal 'T-’E’feﬁa' Soardr ,;Z,”:,.dﬁi’.&%‘ﬁ"ﬁ&ﬁ;‘énﬁm%"1'32':‘:'5?,":'3?&'5. L‘EE: one were to assemble a “fi” sound system from a number
r ion wiri E i o i e . .
how . inethod " of radio ensiruction known  ns ORrtheg Ulmetal ghassis. plus the of components, the layout of furniture in the room, the ma-
operate on your regtinlar Achor DChhouse“c_ur‘ren:' P d o m A % . .
z,,.,'".;z;":;ﬁ'.‘?. P,:;;“..,ji;;,ﬂ,,',;:?:; wo:k h ;,:J, ed ;‘*,,“,,o,gisQ,Y;.;,ﬁgggm{;‘:g'c',aé:;fg: terials as well as the size and shape must be considered
107 nobby. business’ or job: pregressively-arsanged. material raneiag om aim carefully before installation. As a matter of fact, from the
BY QuiT materiaie and aur wollknown FREE Gontdltairan sedis2,will be further aided ; i < f obtaini h desirable effect. thi
, : THE “EDU.KIT* 15 COMPLETE - A point of view of o taining the most esirable effect, this
and e ettontce ot rcdits P D ata 190 necessary fo build 20 diferent radio survey is the most difficult and the most important item.
sockets. variable, electrolytic, mica, ceramic and paper dielrctric condensers, resis- . - .
tors. tie strips, coils, hardware, tubing, punched metal chassis, Instruction Manuale, Since we are trying to reproduce the effect of distance, the
hookup wire, soider, selenium rectifiers, volume controls, switches. knobs. ete. . ?
sis. "special tube Sockets, hardware and. instructions. vou aieg homted Gircuit ehas. speakers should be located as far as practical from the de-
Elecironics “Taster “The SCaw KEToNTe anignd @ self-powered Dynamic Radi & ired listening are
gressive Code” Oscillator, in addition tou_the F.C.C.-type Questions asnuaAr)s_w:u g:r swred listening area. . L. .
tho  Prograseive Sianat Franer ans th  brogtosttss N glessons, for servicing with One has the choice of combining the bass frequencies
T Slatatiay or 28 boptar b1t Watersury. ‘Gonn. wrats: I have repaired | below 200 cycles for both the right and left sides of th
sefs for my Friends, and made’ money. The .?em]'.b(w-e::lid for itsgrl';: I”wasserveear:y clow = Cy. €s OI'- 0o ¢ rig an s1des 0. €
to spend $240 for a Course, but I found you'ﬂi and sent for your Kit. stereo SyStem into a Slngle bass Speaker. ThuS only a Slng]e
UNCONDITIONAL MONEY-BACK GUARANTEE bass speaker needs to be properly located. This bass speaker

ORDER FROM AD - RECEIVE FREE BONUS should be at the farthest possible distance from the listen-
RADIO & TV PARTS JACKPOT WORTH $15 ing area, at a greater distance than the treble speakers, and

0 Send ‘‘Edu-Kit'’ Postpaid. | enclose full payment of $26.95.
O Send “‘Edu-Kit’’ C.0.D. I will pay $26.95 plus postage.
O Send me FREE additional information describing *‘Edu-Kit.”’

could be concealed around some corner. Due to the non-
directional characteristics of the low frequencies, one can
tolerate all kinds of obstructions between the listening area
and the source of low-frequency sound.

In the example described here, the right and left

| Progressive “EDU-KITS” Inc. 1189 '31’:3?!{?,’&,“5?" 24 |l speakers need produce only middle and high frequencies
!________(:T:'_GETA_N'ii'"_“_":"_s')________! (200 cycles and up), which ordinarily reduces the size of
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the speaker enclosure or the baffle area. This makes it pos-
sible to locate these right and left speakers so that they
radiate sound not toward the listening area but toward op-
posite corners of the room, about two-thirds up toward the
ceiling. If the two corners along a given wall are too wide-
ly separated, the speakers can be brought nearer the cen-
ter, at the same time aiming the sound toward the wall,
two-thirds up toward the ceiling. It is very difficult to pre-
scribe a universal method of optimally locating the speak-
ers. This usually has to be arrived at experimentally by the
ultimate users of the sound system. To make a process of
trial and error more purposeful, one should constantly keep
in mind the original objective: to re-create certain concert-
hall conditions in the home. The kind of fidelity we are
striving for is the recreation of the effect of distance, re-
quiring three major ingredients:

1. Listening at low level with a great deal of low-
frequency emphasis.

2, Maximum diffusion of sound over a large area.

3. Placing all sound sources as far from the listening
area as possible, and locating bass farthest away.

The reason why Mr. and Mrs. A’s expensive equip-
ment didn’t produce “music” was that the mere assembly
of expensive components perhaps satisfies engineering spe-
cifications but rarely produces fidelity. Often only a frac-
tion of the capability (and therefore cost) of a so-called
hi-fi installation, when properly utilized, is needed to pro-
duce realistic music reproduction in the home. Also, there
are now available a few compact, self-contained phono-
graphs which have been purposely engineered with the
philosophy of “fidelity” in mind and can demonstrate that
a relatively low-cost, compact machine can give the music-
lover a great deal of satisfaction. END

FOR RADIO-ELECTRONICS SUBSCRIBERS

<% An unusual chance
£ to introduce a friend
to Radio-Electronics

Some of your friends probably share your interest in
electronics—either professionally, as a hobby, or both.

If one such friend is not reading Radio-Electronics
now we’ll be happy to send him a complimentary copy.

He’ll appreciate your thoughtfulness in having a free
copy sent to him. And, if he chooses to subscribe after
seeing a sample copy, you will add still another mutual
bond of interest to your friendship.

RADIO-ELECTRONICS
154 West 14th St., New York, N.Y. 10011

Without obligation, send a complimentary copy of Radio-
Electronics and your special offer.

MARCH, 1965

Designed and manufactured in U.S.A.

NEVER
A BURNOUT

NOBODY ELSE BUT EMC DESIGNS IN SO MUCH VALUE!
* Professional quality and versatility = Lifetime
protection against electrical abuse = No meter burn-
out, needle damage, or fuse replacement

VOLOMETER

Model 109A Factory Wired & Tested $27.95
Model 109AK Easy-to-Assemble Kit $20.25
20,000 Q/v DC sens. 10,000 Q/v AC sens. 4%~
40ua meter. High |mpact bakelite case. 5 DG
voltage ranges: 0-6-60-300-600-3000v. 5 AC volt-
age ranges: 0-12-120-600-1200-3000v. 3 DC cur-
rent ranges 0-6-60-600ma. 3 AC current ranges:
0-30-300ma; 0-3A. 3 resistance ranges: 0-20K,
- 200K,-20 megs. 5 db ranges: —4 to +67db
With carrying strap. 5%4” W x 634~ H x 2% D
VOLOMETER

Model 103A Factory Wired & Tested $19.75
‘Mode! 103AK Easy-to-Assemble Kit $15.90

41/2”, 2% accurate, 800xa D’Arsonval

type meter. One zero adjustment for

ll:o;h tresistance rancges, High impact [—————————————— "“!
akelite case. 5 AC voltage ranges: EMC, 625 Broadway, New York 12,
0-12-120-600-1200-3000v. 5 DC voltage I Y v B '

ranges: 0-6-60-300-600-3000v. 5 db | Send me FREE catalog of the completel
ranges: —4 to +64db. 5 AC current |va1ue»packed EMC line, and name of
ranges: 0-30-150-600ma. 4 DC current local distributor.. '
ranges: 0-6-30-120ma; 0-1.2A. 2 resist- | RE-3 1
ance ranges: 0-1K, 0-1 meg. 5%4” W x | NAME ]
6347 H x 27" D. |

POCKET SIZE VOLOMETER | pnpRESS |
Model 1024 | |
Factory Wired & Tested $15.90 | CITY |

Model 102AK Easy-to-Assemble Kit $14.10 |
3127, 2% accurate 800ua D'Arsonval
type meter. One zero adj. for both res.
ranges. High impact bakelite case. 5 AC
voltage ranges: 0-12-120-600-1200-3000v.
5 DC voltage ranges: 0-6-60-300-600-
3000v. 3 AC current ranges: 0-30-150-
600ma. 4 DC current ranges: 0-6-30-
130ma; 0-1.2A. Resistance: O0-1K, 0-1
meg. 3%” W x 6%” H x 27 D,

ELECTRONIC
TECHNICIANS

Immediate Openings

ZONE___STATE
|

ELECTRONIC MEASUREMENTS CORP.
625 Broadway, New York 12, New York

Export: Pan-Mar Corp., 1270 B'way, N.Y..1

B DIGITAL COMPUTER TECHNICIANS

Excellent Stateside locations for men with
maintenance experience on digital comput-
ers; FSQ-7 or FSQ-8 experience preferred.

Bl GROUND COMMUNICATIONS
Excellent opportunities for qualified candi-
dates with maintenance experience on:
MICROWAVE, TROPOSCATTER and GENERAL
GROUND COMMUNICATIONS EQUIPMENT.

B RADAR FIELD ENGINEERS
Stateside locations for men who qualify as
field engineers. Must have 8 years’' experi-
ence in GROUND RADAR and 2 years’ tech-
nical education.

Send Resume to Dept. 804

PHILCO TECHREP DIVISION

A Sudsidiary of Ford Motor Co.
FT. WASHINGTON, PA. 19034
An Equal Opportunity Employer

P. 0. BOX 10
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NEW

SUBCARRIER DETECTOR, kit or
wired, for reception of SCA background-
music programs on I'M broadcast carriers.

Plugs in multiplex output of M tuner, or
wires into discriminator. Has clectronic
muting so no sound is heard in absence of
subcarrier program.—Music Associated,
65 Glenwood Rd., Upper Montclair, N.J.

SMALL MICROPIIONE, model
571, 2% in. long, %-in. diameter. Moving-
coil, dynamic type with frequency re-
sponse from 50 to 10,000 cycles; single
impedance matches any low-impedance
input from 50 to 250 ohms; output level
—60.5db (0db=1 mw with 10 pbars).
Has nondetachable 30-ft 2-conductor ca-
ble. Steel case, finished in nonreflecting

PRODUCTS

gray. Weighs 2 oz, less cable.—Shure
Bros., Inc., 222 IHartrey Ave., Evanston,

1.

MOTIONAL FEEDBACK STER-
EO SYSTEM, model AM-229AI. Second

)

FREE' For fun and pride in assembly, for long years of pleasure
) * and performance, for new adventures in creative electronics
mail the coupon below and get Conar’s brand new catalog of quality

Your new
copy is
waiting

do-it-yourself and assembled kits .and equipment. Read about items
from TV set kits to transistor radios . . . from VI'VM’s to scopes . . .
from tube testers to tools. And every item in the Conar catalog is backed
by a no-nonsense, no-loopholes, money-back guarantee! See for yourself

why Conar, a division of National
Radio Institute, is just about the
fastest growing entry in the quality

kit and equipment business.

CONAR

HEEEREBNVAIL THIS COUPON NOWNIE NN NENE

CONAR 3939 Wisconsin Ave., Washington 16, D.C.
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. Please send me your new catalog.

B Name

I Address

= City. State. Z-Code

-
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voice coil in speaker generates distortion
canceling voltage which is fed back into
amplifier. 30-watt stereo amplifier and
two 2-way speaker svstems. Inputs for
magnetic or crystal phono, tuner, tape,
and aux. Response 30 to 25,000 cycles.
Hum and noise —60 db. Output imped-
ance 8 ohms. Oiled walnut cabinets; am-
plifier 14% X 9% X 5% in., speakers 19% X
11% X 6 in.—Olson Electronics, Inc., 260
S. Forge St., Akron S, Ohio

STEREO RECORDING AMPLI-
FIER, model SRA-3, updates SRA-2L
with 2 studio type VU meters and studio-
calibrated control knobs, is heavier by 4
Ib, instantly interconnects with Sony 263-
E, 262-D and 263-D tape decks. Bias fre-
quency: 80 ke from push-pull oscillator
circuit. Response: 30-18,000 cycles with
263-D  deck. Tube complement: two
12AX7, two 6DAS5, one 12AT7, one
12BH7, one 6X4, four IN34A germanium
diodes. Powcr: 40 watts 110-117 volts 60
cycles. 12} % 8% X 4 in., 12% lbs.—Super-
scope, Inc., 8150 Vineland Ave., Sun Val-
ley, Calif.

MARINE RADIO TELEPHONE,
Challenger 62. 62 watts, I'CC type-ac-
cepted; 6 marine channels plus broad-
cast band. Range: 2,000-6,000 ke¢ for
both transmitter and recciver. Push-to-

talk mike. Silicon diode battery polarity
protector. 13% x 10% X 6% in., 15 Ibs. Uni-
versal mounting tray, aluminum nonmag-
netic construction.—Sonar Radio Corp.,
73 Wortman Ave., Brooklyn 7, N. Y.

THREE NEW SPEAKER SYS-
TEMS. Sonata II (model B-211, illus.),

is 23% X 144% X 11% in.; B-199A bass
speaker and B-200Y treble unit; L-C cross-

RADIO-ELECTRONICS
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over 6 db per octave at 2,500 cycles; fre-
quency range 50—16,000 cycles; imped-
ance 8 ohms. Concerto 11 (model B-312)
and Concerto 111 (model B-313), are 24%
X 174 X 12% in. Concerto II uses B-207A
coaxial speaker with response from 45 to
16,000 cycles; 6 db per octave crossover
at 2,500 cycles. II1 adds B-209B mid-
range speaker and N-10102A crossover
network; range 45 to 16,000 cycles; cross-
overs 6 db per octave at 800 and 2,500
cycles. I'or all models recommended am-
plifier power is 20 watts rms or niore.—
R. T. Bozak Mfg. Co., Darien, Conn.
06821

FM STEREO TUNER KIT, model
AJ-13, has 3 controls: automatic frequency
control switch, on—oll F\[-stereo selector,
and flywheel tuning control. 7-tube cir-
cuit includes built-in FN multiplex. Sen-
sitivity: 2% uv for 20 db of quieting; mono
response =1 db 30-20,000 cycles; stereo
response +2 db 50-15,000 cycles; har-
monic distortion 1% or less at 1 ke; chan-
nel separation 25 db or more at 1 ke. Has
stereo broadcast indicator light, edge-
lighted slide-rule dial, external antenna
terminals, transformer-operated power
supply with silicon diode rectifiers. Steel
cabinet in brown and beige.~Heath Co.,
Benton Harbor, Mich. '

TURNTABLE, PE-34, has semi-
pneumatic cueing and indexing tone-arm
control for 7-, 10- and 12-in. records for
starting or stopping at any point. Tone
arm lifts automatically at completion of
play. 4-speed nonmagnetic aluminum-
weighted turntable mounted on precision
bearings; belt plus idler wheel drive sys-
tem; 4-pole induction motor with reserve
torque floats in triple rumble-isolation
system; built-in spring-loaded stylus pres-
sure-adjustment gauge; vernier speed ad-
justment. 13 X 10% in. long and wide; 3
in. above mounting board, 3% below.
Satin walnut base optional.—Elpa Mar-
keting Industries Inc., New Hyde Park,
N. Y.

S-TRACK STEREO TAPE HEAD, | !

model B2L, for l-in. tape, has 100-micro- |
inch head gap for 3% inches per second.
Head mechanically indexed to 4 discrete

MARCH, 1965
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1 1
|

positions to provide 4 stereo or § mono
channels. Solid or laminated core ver-
sions. Hyperbolic all-metal face with mu-
metal shielding. Can be used as record/
play head and comes in various imped-
ances.—Nortronics Co., Inc., 8101 10th
Ave. N., Minneapolis, Minn. 55427

STEREO TAPE RECORDER, Beo-
cord 200 (portable or console), has 3-
channel stereo mixing facility using pro-
fessional type slide potentiometers. Com-

Assure 100%
COMPLETE
ERASURE

of Recorded Tape
ON THE 11111

« Use the

Magneraser

— the Oniginal and still the beat!

Quickly erases ‘a reel of magnetic tape or sound film
of any size or type. Erasure is 100% complete even
on severely overloaded tape. Lowers background noise
level of unused tape 3 to 6 db. Also demagnetizes
record-playback and erase heads. Only $24.00. Two-
Year Guarantee. Available at your dealer's or write us.

7/ece ULTRA-SENSITIVE
FLUTTER METER

With built-in Three-Range
Filter, 3 kc Test Oscillator,
High Gain Preamplifier
and Limiter. Filter Ranges:
0.5 to 6 ¢ps; 0.5 to 250
cps; 5 to 250 cps.

-

Designed for rapid visual indication of flutter and wow
Meets standards set by the IEEE . . . Condensed Specs.

= [nput Voitage, 0.001 to 300 Volts; Ranges,
0.01 to 3%; Limiter Range, 20 db.; Oscil-
lator {bvilt-in), 3000 cycles; Net Price,
$495.00 . . . Write for complete specifica-
tions and free 12-page booklet on Flutter

AMPLIFIER CORP. of AMERICA
398 Broadway, New York 13, N. Y. - WO 6-2929

£

LOOK! A NEW
ELECTRONICS
SLIDE RULE

with complete
instruction program

Here’s a great new way to solve electronic
problems accurately, easily . . . a useful tool
for technicians, engineers, students, radio-TV
servicemen and hobbyists. The Cleveland
Institute Electronics Siide Rule* is the only
rule designed specifically for the exacting

requirements of electronics computation. It

comes complete with an illustrated Instruc-
tion Course. You get four AUTO-PRO-
GRAMMED lessons . . . each with a short
quiz you can send in for grading and con-
sultation by CIE’s expert instructors.

" The Electronics Slide Rule with Self- °
Training Course is available only from
Cleveland Institute of Electronics,

and is covered by CIE's exclusive
“Satisfaction Warranty”.Order it now

.. .use it for ten full days. Then, if
you're not completely satisfied, CIE
will refund full payment.

wwWw americanradiohistorv com

reactance, resonance, inductance, AC and
DC circuitry, ctc. And, as an added bonus,
you can use this high-quality rule for con-
ventional computation, too.

This all-metal Electronics Slide Rule is a
full 10” long and is made to our rigid speci-
fications by a leading manufacturer of
measuring instruments. Slide Rule, Self-
Training Course and handsome top-grain
leather carrying case . . . all yours for just
$14.95. Cleveland Institute of Electronics,
1776 E. 17th St., Dept. RE-108, Cleveland,
Ohio 44114,

SEND COUPON TODAY

Cleveland Institute of Electrenics

1776 East 17th St., Dept. RE.108
Cleveland, Ohio 44114

[ Piease send me your Efectronics Slide Rule
with Instruction Course and top-grain
leather carrying case. I'm enclosing $14.95.

i
|
i
I
i
[0 Please send descriptive brochure only. |
|
i
i
i

" (Please Print)
COUNTY.

STATE ZIP.
A LEADER IN ELECTRONICS TRAINING ...SINCE 1934 I
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are available by mail, complerely
assembled, or in build-it-yourself
kits — the first with
pre-wired chassis.

Avoid ‘dealer

profits. Buy directly from

the manufacturer. Pacific has easy-
to-play theatre-style “horseshoe” con-
soles; all-transistorized circuitry; built-
in reverberation, sustain, percussion,
vibrato; and complete organ voicing.
Several models available.

%f%f ORGANS

a division of Electric Organ Arts

597 N. Lake Ave./ Pasadena, California

Write Dept. RE for additional information

World's
Fastest Selling

FM Cordless
Microphone

Transmits voice or signal with power and
fidelity to any standard FM tuner or radio,
Perfect for use where mike cords are in-

convenient. For broadcasting, remote tape
recording, communicating or hundreds of
other applications in schools, churches,
theatres, plants, stores, homes and sport-
ing activities, out. Tunable:
88-108 mc band.

IMP I1-221 Transmitter only..... 3995
IMP TI/M-222 Complete with built-in 4995

pin-head microphone

indoors or

See Distributor or write Dept. RE-3

5 3 . .
kinematix, inc.

2040 West Washington Boulevard
Chicago, 1ll. 60612 Area 312 » 666-0066

Made in
U.S.A.
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pletely transistorized. Response: +2 db,
40—16,000 cycles at 7% ips, 40—14,000 cy-
cles at 3% ips, 50-6,000 cycles at 1% ips.
Wow and flutter: peak to peak; less than
0.2% at 7% ips, less than 0.3% at 3%, less
than 0.5% at 1%. Channel separation bet-
ter than 45 db. Signal-to-noise ratio: bet-
ter than 50 db. Hysteresis-synchronous
motor. Console (shown): 18 X 14% X 9
in. 38 Ib. Portable: 18 x 14 X 10 in., 41
Ib.—Dynaco Inc., 3912 Powelton Ave.,
Philadelphia, Pa. 19104

TUNER /AMPLIFIER, S-7700 111,
with built-in circuitry and test points per-
mitting direct connection of a scope to
measure degree of multipath interference.
Receives AM, FM and FM multiplex, has
inputs for phono and tapedeck. Two 40-
watt mmusic-power channels with outputs
for 4-, 8- and 16-ohm speaker systems
for stereo; separate powered center-chan-
nel output. IN distortion 1%% at 36 watts
per channel. Response at rated output:
20 eycles to 20 ke =% db. 16% X 4 X 14
in.—Sherwood Electronic Labs, Inc. 4300
N. California Ave., Chicago, Ill. 60618

TUBE TESTER, model 1101, tests
all popular receiving and picture tubes;
has 3%-in. d’Arsonval meter in bridge cir-
cuit. Tests for emission, shorts, leakage
and gas. Pin straighteners for all tube
types. Complete tube chart. 8% x 11% x 3%
in., 4 Ib.—Mercury Electronics Corp., 111
Roosevelt Ave., Mineola, N. Y.

DIPPED TUBU-

LAR CAPACITORS,

TYPES MD (dipped My-

. ar) and MPD (dipped
Mylar-paper), are avail-
able in 100-, 200, 400
and 600-vdc ratings. Non-
inductively wound and
vacuum-dipped, in toler-
ances as low as +=1%, they
are suitable for environ-
mental and high-temper-
ature applications.—Arco

Electronics, Inc., Com-
munity Dr., Great Neck,

N. Y. 11022
FM STEREO TUNER, LT-250.
Stereo Scarch system locates stations
broadeasting FM  multiplex stereo by

sending an audible signal through both
channels; has tuning eye and switchable

www americanradiohistorv com
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afc. Built-in multiplex circuit provides
stereo separation of 38 db at 400 cycles
with less than 1% distortion. Tuned rf
stage. Sensitivity 2 uv for 20 db quiet-
ing. 124 X 5% X 9% in.—Lafayette Radio
Electronics Corp., 111 Jericho Tumpike,
Syosset, N. Y.

STEREO AMPLIFIER KIT, LK-
72-B, has 80-watt output, equalization
positions for phono and tape deck, sepa-
rate bass and treble controls for each
channel, center-channel signal for exten-
sion or center-channel speaker, subsonic
filter, redesigned front panel. Factory-
mounted terminal boards, tube sockets.

All wires precut and prestripped. Power
rating: 40 watts (IHF) per channel;
power band, 20-20,000 cycles =1 db; re-
sponse, 20—20,000 cycles =1 db; harmon-
ic distortion 0.8%.—11. IL. Scott, Inc., Dept.
P, 111 Powdermill Rd., Maynard, Mass.

ANTENNA AMPLIFIERS, Tele-
Amp series feature transistor and nuvistor
design, printed-circuit boards. Weather-
proof, mount on any crossaurm or mast
with two nuts. Model VUT-3 is 3-transis-
tor vhf/uhf/FM; VN-2, 2-nuvistor vhf
amplifier; VT-2, 2-transistor vhi; VT-1,
1-transistor vhf/FM; UHT-1, 1-transistor
uhf.—JFD Electronics Corp., 15th Ave.,
at 62nd St., Brooklyn 19, N. Y.

TRANSISTOR AMPLIFIER KIT,
TR-2. Rating, 40 watts continuous sine
wave at less than 0.75% harmonic distor-
tion; response, 0.5 db, 20—20,000 cycles;
1.4% intermodulation at 40 watts; clipping
point, 45 watts minimum with 8-ohm
load. Hum and noise 83 db below rated
output; sensitivity, 55 mv for 40 watts
output; input impedance, 100,000 ohms.

RADIO-ELECTRONICS
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Recommended for hi-fi and stereo sys-
tems, organs, other electronic musical in-
struments, PA systems. 114 X 5% X 7T%g
in., 13 Ib.—Schober Organ Corp., 43 W.
61 St, New York, N. Y. 10023

gy

.

5-IN-1 TOCL combines 2 screw-
drivers—1 standard and 1 Phillips—with
3 hex socket wrenches in %-, 54¢- and
%-in. sizes. Pocket clip, shock-resistant
handle. Metal parts of nickel-plated tool
steel.—General Electric Electronic Com-
ponents Div., Schenectady, N. Y.

ALL-TRANSISTOR FM STEREO
RECEIVER, the SR-300. IHF music
power oulput 36 watts. Response =1 db
at 1 watt: 8 to 25,000 cycles; 10 to 23,000
cycles at full rated power. ITarmonic dis-
tortion less than 1%. flum and noise sup-
pression 90 db. Damping factor 25:1.
Square-wave rise time 5 usec. Usable Al
sensitivity 2.9 uv IHF. Image rejection
better than 40 db. Spurious response re-
jection better than 60 db. Multiplex sepa-
ration 30 db. 14% x 4% X 9% in., 14 1b.—
Harman-Kardon, Inc., 15th & Lehigh
Ave., Philadelphia 32, Pa.

GLOBAR RESIS-
TOR KIT, model FRTV,
consisting of thermistor
alld \’zll‘istor used in au-
tomatic degaussing cir-
cuits for color TV (RCA,
Zenith, Warwick, Magna-
vox, G-E, Wells Gard-
ner, Curtis Mathes and
others).—Workman Elec-
tronic Products, Inc., PO
Box 5397, Sarasota, Fla.

MOBILE SOUND SYSTEM. Ampli-
Vox, model §-310 is all-transistor, push-
pull design. Rated 32 watts EIA music

MARCH, 1965

power (30 watts peak). Response: 50—
15,000 cycles; less than 5% distortion at
full output. Outputs for two 8- to 16-ohm
speakers; inputs for microphone and aux-
iliary sources. Signal-to-noise ratio: 80
db. Amplifier operates on 12 volts dc,

can he adapted for ac or flashlight bat-
teries. Tape deck or phono can be add-
ed.—Perma-Power Co., 5740 N. Tripp
Ave., Chicago, Ill. 80646

ELECTRONIC
EXPOSURE METER
KIT, Knight-kit KG-
275 uses cadmium
sulfide photocell pow-
ered by two 1.35-volt
mercury batteries, will
read light down to
0.014 footcandle. Col-
or-coded scales indi-
cate proper lens open-
ings and  shutter-
speed combinations; push-to-test button
on back of case is built-in battery tester.
High range, 20 to 28,000 footcandles;
ASA film-speed settings, 6 to 12,000 (1°
to 12°); f-stop settings, 0.5 to 64; shutter-
speed scttings, 1/4,000 sec to 30 min-
utes; cine settings, 4 to 128 frames per
second; EV settings, —12 to +22; ac-
ceptance angle, approx. 50°; color re-
sponse peaked at 5,600 A. 4% X 24 X 1%
in.—Allied Radio Corp., 100 N. Western
Ave., Chicago 80, IIl.

CHILLING SPRAY, I'rost Aid, chills
suspected faulty components to —20°F in
2 seconds with no liquid residue, reveals
components with thermal intermittents.
Packaged with long plastic extender tube
in 8- and 16-oz sizes.—Chemtronics, Inc.,
1260 Ralph Ave., Brooklyn, N. Y. 11236

TURNTABLE BASE/COMBINA-
TION. Cover of Model DCB-1 has side
panels of oiled walnut to match the base,

continued on page 94
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POTENT NEW
PRE-AMPS
FROM WINEGARD

o First Pre-Amps That Have Same Gain on
Both TV Bands plus FM

« Will Take Highest Signal Input of Any Twin
Transistor Antenna Amplifiers Made

« Have Lowest Noise Figure Ever Obtained on
TV Antenna Pre-Amps

« Can Be Used on Any TV Antenna for Black
and White, Color or FM

AP75T SPECIFICATIONS: GAIN: flat 33DB

per band. SIGNAL OUTPUT: 2,000,000 MV.

INPUT IMPEDANCE: 300 ohm. DOWNLEAD

IMPEDANCE: 75 ohm. OUTPUT IMPEDANCE

75 ohm, 117V 60CPS, 1.8 watts. List price only

$79.95.

AP220T (300 ohm) and AP275T (75 ohm). SPE-

CIFICATIONS: GAIN flat 18DB per band.

BANDPASS: 54MC-108MC, 174MC-216MC.

INPUT IMPEDANCE: 300 ohm. OUTPUT IM-

PEDANCE: AP-220T—75 or 300 ohm, AP275T

—300 ohminput, 75 ohm output. 117V, 60 CPS,

1.8 watts. List prices: AP220T only $44.95,

AP275T only $49.95. Ask your distributor or

write today for spec. sheets.

9 ANTENNA

Winegard Co. &)ty s

3013D Kirkwood, Burlington, lowa

Fi n coupon for a FREE One Year Sub-
scription to OLSON ELECIRONICS’ Fantas-
tic Value Packed Catalog — Unheard of
LOW, LOW PRICES on Brand Name
Speakers, Changers, Tubes, Tools, Stereo
Amps, Tuners, CB, Hi-Fi’s, and thousands
of other Electronic Values. Credit plan
available.

NAME.
ADDRESS_
CITY

ZONE__STATE

If you have a friend interested in electronics
send his name and address for a FREE syub-
scription also.

OLSON ELECTRONICS, INC.

349 S, Forge Street Akron, Ohlo 44308 |

Al
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LAFAYETTE

i RADIO ELECTRONICS

28 NISTOR puat CON
= .~ VE
~CRQE RSIGN

| Over SO0 Pages! "5
HOME« INDUSTRY = LABORATORY

from the “World’s Hi-Fi & Electronics Center”

e Stereo Hi-Fi—All Famous Brands e Radios, TV’s, and Accessories
Plus Lafayette’s Own Top-Rated e P.A. Equipment; Intercoms
Components ¢ Cameras; Optical Goods

e Citizens Band—Transceivers, e Marine Equipment;

Use Lafayette’s

Walkie-Talkies and Accessories Auto Accessories
famous Easy-Pay o Tape Recorders e Ham Gear e Musjcal Instruments; Tools;
e Test Equipment Books and MUCH MORE

24 Months
to Pay

New LT-325 AM/FM Multiplex Tuner combines
simplicity, flexibility, and superb styling. 20-Tube .
performance provides a great variety of features, 5995
19950 including a new audible fone “Stereo Search Sys-

New LR-800 70-Watt Complete EENTY | o ety NS00I Model RK-142 Deluxe Portable
AM-FM Stereo Multiplex Re- Tape Recorder perfect for the

ceiver features a tuned nuvistor HEAD UARTERS home, school, or office. Re-
“front-end” and an FM “Stereo- . cords and plays %2 track mon-
Search” multiplex indicator aural at two speeds. With dy-

Excellent sensitivity, frequency FOR THE HI_FI namic microphone, connecting
response, and low distortion

cables and empty 7” regl. Im~

specs. Imported, 99-0005WX. ported.
ENTHUSIAST B85

AIMED LAFAYETTE RK-137A TAPE RECORDER
FEATURING 4 —TRACK STEREQ PLAYBACK*

—TRACK MONAURAL RECGRD
PLAYBACK

—

With Electronic Track Selector Switch, VU Record-
ing Level Meter and Pause Switch For Instant
Editing

Includes Lightweight carrying case, dynamic microphone,
output cable, 7 inch empty tape reel.

~ ® Two Speeds—33% & 74> ips @ Pause Lever Provides Instant Stop
for Editing @ Record—Erase Safety Switch @ Fast, Rugged Shift
Lever Control ® Extension Speaker Jack @ High Impedance Monitoring
Jack @ VU Meter Recording Leve! Indicator @ Electronic Track Selector
Switch @ Specially Designed Heavy-Duty 6x4” PM Speaker e Separate
Erase and Record Heads. Imported.

92 RADIO-ELECTRONICS
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LAFAYETTE ...Headquarters For Citizens Band Equipment

NEW! LAFAYETTE 23-CHANNEL CRYSTAL-CONTROLLED DUAL CONVERSION
5-WATT CB TRANSCEIVER WITH ADVANCED “RANGE-BOOST’CIRCUIT

e 13 Tubes, 8 Diodes
e Low Nonse Nuvistor RF & Mixer
o 5 Double-tuned IF Transformers

Model HB-400
stock No. 93-3001wx O nly l 6950

® Frequency Synthesis For 23 Channel Crystal
Controlled Transmit & Receive ® No Extra Crys-
tals Needed ®m Dual Conversion Receiver W|th
3/10 uv Sensitivity m Delta Tuning ® Variable
Squelch, Variable Noise Limiter m [lluminated
“S" and RF Output Meter m Push-to-Talk Ceramic
Mike ® “Range-Boost” provides high average
Modulation—increases Effective Range ® Built-in
Dual Power Supply, 117VAC, 12vDC ® “Vari-
Tilt” Mobile Bracket For Easy installation = Plug-
in Facilities for Lafayette Selective Call Unmit
s Compact, 12"Wx10"Dx5"H

NEW! LAFAYETTE ALL- TRANSISTUR DUAL CONVERSION 5-WATT
CB TRANSCEIVER FEATURING AUTHENTIC MECHANICAL FILTER

The Perfect Unit For Mobile!

1~ Only 3" high—fits easily in any car

1~ Special multi-stage noise-limiting circuit ends
problem of mobile noise

1~ The same output as the most powerful tube
unit—yet uses only 2V2 per cent of the
battery power required by a tube unit.

MODEL HB-500 13950
Stock No. 99-3027wx  Qnly

m 12 Crystal-Controlled Transmit & Receive Positions
® 23 Channel Tunable Receiver with Spotting Switch
® 15 Transistors, 5 diodes ® Dual Conversion Receiver
with 5/10 uV Sensmwty ® Exclusive Quality Mechanical
Filter For Razor-Sharp Selectivity w Variable Squelch,
“S" meter m Dependable Sealed Relay Switching = Com-
pact 3”Hx11%,"Wx6'%,"D ® For 12VDC (optional 117VAC
Solid State power Supply available) ® Supplied With Cry-
stals for Channel 12, easy-mount Mobile bracket, Push-to-
Talk Dynamic Mike.

NEW! LAFAYETTE DELUXE 8-CHANNEL DUAL CONVERSION 5-WATT
CB TRANSCEIVER SUCCESSOR T0 THE FAMOUS LAFAYE TTE HE 200

Model HB-200 50
Stock No. 42-0118wx ONLY

® 9 Tubes plus 3 Silicon Diodes plus 2 Crystal Diodes
for 17-Tube Performance ® Super Sensitivity—1 Micro-
volt or Less ® 8 Crystal Receive Positions plus 8 Crystal
Transmit Positions plus 23-Channel Tunable Receive
® Push-to-Talk Microphone ® Dependable Relay Switch-
ing ® Illuminated Meter with 3-Position Switch ® Adjust-
able Squelch and Automatic Noise Limiter m Spotting
Switch ® Built-in 117 Volt AC Power Supply with 12
VoIt DC Mobile Transistorized Power Supply ® Plug-in
facilities for Lafayette Selective Call Unit ® With
Bracket Handle, Push-to-Talk Ceramic Mike, Pair of
Transmit and Receive Crystals for Channel 15 plus
Crystal for Dual Conversion.

MARCH, 1965 93
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Jeft in raised position. For all Dual auto-
matic turntables.—United Audio Products,
12 W. 18 St., New York, N. Y. 10011

»’/‘
=

NEW PRODUCTS continued

-

=

UHF ANTENNAS. The 13-element
suburban Bandsaw (model 4311 G) and

plexiglass
other surfaces. They can be lifted off or

with rigid smoke-tinted on

FRI’.’

NEW 1965 GIANT CATALOG

satisfaction
GUARANTEED
or your
money
back!

=" FOR 38 YEARS THE
OUTSTANDING

MONEY
_ Y e L GAVING

l BURSTEIN-APPLEBEE CO. Dept. 43, I BUY'NG GU'DE FOR:

1012-14 McGee St., Kansas City 6, Mo.
; . o Stereo & Hi-Fi Systems and Compo-

: [[] Rush me the FREE 1965 B-A Catalog. e e Tape Recorders ®  Electronic

NO MONEY DOWN
PLUS REVOLVING

100’s of pages CHARGE ACCOUNT

packed with

Parts, Tubes, Books ® Phonos & Rec-
ords ® Ham Gear ® Test Instruments
and Kits ® Cameras and Film ® Public

NAME
I Address ® Citizens Band ® Transistor

ADDRESS & FM-AM Radios.
ciry STATE RUSH COUPON TODAY
————-————————

94
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the 22-element fringe Super Bandsaw
(model 4310 G) have adjustable band-
span that can be set for peak gain in
desired section of band with calibrated
scale with 6 printed channel numbers.
Can be easily stacked with tapered-spac-
ing stacking harness, model 4312 G. Peak
gain of single Bandsaw is 12 db, 15% db
for Super Bandsaw, 3 db increase when
stacked.—Channel Master Corp., Ellen-
ville, N. Y.

AR T
TIMED EXTENSION CORD auto-
matically shuts ofl anything electrical at
preselected time. Control 1, 2 or 3 devices
at once, dialing any period from 1 minute
to 4 hours. 6-foot cord; 10 amps—125 volts
ac. Postage paid with order of 3. Cream

finish, gold dial face.—Value Village, Box
501, Buffalo, N. Y. 14205

EPOXY SPRAY KIT, Guardon, for
painting models, comes with separate
aerosol power sprayer, powered by safe
freon gas. Also included are solvents, a
newly developed filler and mixing acces-
sories.—F. C. Kenyon Co., Inc., Box 92,
Whippany, N.J. 07981

MULTIMETER, model 8, Mark
II1 AvoMeter has 30 self-contained
ranges for measuring resistance and cur-
rent and voltage in both ac and de. Accu-
racy: 1% of full scale on d¢, 2.25% on
ac ranges. Foolproof mechanical cutout,
temperature-compensated movement,
polarity-reverse button. Resistance:
0—2.5, 2,000, 200,000 ohms; 0-20, 200
megohms. D¢ volts: 0-2.5, 10, 25, 100,
750, 500, 1,000, 2,500. Dc sensitivity:
20,000 ohims per volt. Current (dc):
0-50, 250 pa; 0-1, 10, 100 ma; 0-1, 10
amp. Shunts available for 50, 100 and
200 amp. Current (ac): 0-100 ma, 0-1,
2.5, 10 amp. Ac volts: 0-2.5, 10, 25, 100,
250, 1,000, 2,500.—Amacoil Instruments,
Inc.,, 750 St. Ann’s Ave., Bronx, N.Y.
10456 END

All specifications from manufacturers data. |

RADIO-ELECTRONICS

[T\


www.americanradiohistory.com

o0oklets

em; Literature
Y T

/ [ 6’ }IETZS £
tatalogs 1

ORGAN DEMONSTRATION RECORD,
GDA-232-5, 7-in., 33Y3-rpm record shows off tone
of Heathkit/Thomas Coronado BL-3 transistor
organ.—Heath Co., Benton Harbor, Mich. 49023.
50¢

HIGH-FIDELITY COMPONENT CATA-

LOG, 16 pages with drawings, specs of both
heptagonual and bookshelf-style speakers. turnta-
bles, cartridge and arm, including 2 pages on

“Facts About Playing Records” and “Basic Stereo
Record Library”.—Empire Scientific Corp., 845
Stewart Ave., Garden City, N.Y.

HI-FI COMPONENTS BOOKILET, 12 pages,
many photos, specs and curves describing line of
tuners, receivers, amplifiers and speakers and ac-
cessories.—Sherwood Electronic Labs Inc., 4300
N. California Ave., Chicago, Ill. 60618

CUSTOM ENGINEERING BULLETINS,
CEB 2 and 9. No. 2 explains factors to consider
when designing a 3%-ips tape system. No. 9 con-
tains engincering data for easy-to-construct silicon
transistor recording amplifier.—Nortronics Co.,
Inc., 8101 10th Ave. N., Minncapolis, Minn. 55427

REPLACEMENT CHART, Sonotone’s Con-
densed Crystal Cartridge Cross-Reference Guide,
No. §A4C-28 is a shect on card stock, 3-hole
punched, lists 146 crystal cartridges (sterco and
mono) which can be replaced by 6 Sonotone
models.—Electronic Applications Div., Sonotone
Corp., Elmsford, N.Y.

TRANSDUCER BULLETIN, No. C-103, sin-
gle sheet. looseleaf-punched, with photos and
specs on 2 outdoor paging and talkback speakers,
model OP-6 and OP-8, plus description of special
mounting bracket.—Oxford Transducer Corp.,
2331 N. Washtenaw, Chicago, Il

DATA SHEETS on 5 columnar speaker sys-
tems for public-area sound. including medium-duty
and heavy-duty concert-service types, medium-
duty and heavy-duty general-service types and
one for areas of severe reverberation. With specs
and response curves.—R. T. Bozak Mfz. Co.,
Darien. Conn. 06821

1965 FLYER, 8 pages of semiconductor bar-
gains, integrated circuits, pancake transistors, etc.,
$1 sale. plus double bonus to mail-order custom-
ers.—Poly-Paks Co., PO Box 942, S. Lynnfield,
Mass.

VIBRATOR REPLACEMENT GUIDE, write
for bulletin Class 250.00, 8-puage, looscleaf-punched
listing of vibrators used in communication and
Citizens band equipment. Listed by manufacturer

with cross index to competitive vibrator type
numbers.—Cornell-Dubilier Electronics, Promo-
tion Dept., 50 Paris St., Newark, N.J.
MULTIPLIER PHOTOTUBES WALL
CHART, PIT-701, 2 colors, 33 x 25 in., gives socket
and shield information, constructional details,

JEDEC curves, conversion lactors.—RCA Elee-
tronic Components & Devices, Harrison, N.J.

PLUGS CATALOGS. Catalog LR/MR-34
describes series of weatherproof plugs; 8 pages,
illustrated with specs. Caralog CK-1 has specs
and photos of subminiature circular plugs.—Can-
non Electric Co., 3208 liumboldt St., Los Angeles,
Calif. 90031

SCR BULLETIN, CT-27 on 2N681-2N692 se-
ries, gives 14 parameters per type, 9 performance
characteristics each plus curves in 4-page bulletin.
—Tung-Sol Electric Inc., 1 Summer Ave., Newark
4, N.J.

ZENER DIODE BROCHURE, T4262, 12
pages, looseleaf-punched, illustrations. Discusses

MARCH, 1965

manufacturing, process conurol, test assurance pro-
cedures and facilities, plus device selection charts
for designers and procurement specialists.—Mo-
torola Semiconductor Products, Inc., Dept. TIC,
Box 955, Phoenix, Ariz. 85001

SCREWDRIVER CATALOG SHEET,
N764, describes an interchangeable blade set de-
signed to work with Allen hex recess setscrews
and cap screws. Includes regular handle, 9 blades
and 4-in. extension shaft.—Xcclite Inc., Orchard
Park, N.Y.

POWER, APPARATUS AND CONTROL
CABLE CATALOG, Section A, 33 pages, loose-
leaf-punched, describes and illustrates silicone-rub-
ber-insulated cables and many other types for ap-
plications such as soaking pits, boiler rooms,
heaters, motion picture machines, traffic signals.
Table of wire gages and National Electrical
Code 1ables.—Continental Wire Corp., 322 N.
Cherry St., Wallingtord, Conn.

MEMORY-CORE SPECIFICATIONS re-
place all but 2 sheets of Section 800 of Ferrox-
cube catalog.—Ferroxcube Corp. of America,
Saugerties, N.Y.

MEASUREMENT SYSTEM CATALOG, A0-
64, itlustrates and lists technical data on the Omega
system of pressure, acceleration, vibration, dis-
placement and force measurement, with applica-
tions chart.—Omega Instruments Div., Dressen-
Barnes Electronics Corp., 2599 N. Fair Oaks
Ave., Altadena, Calif. END

Any or 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 letterhead—do
not use postecards. To facilitate identification,
mention the issue and page of RADIO-ELEC-
TRONICS on which the item appears.

UNLESS OTHERWISE STATED, ALL ITEMS ARE
GRATIS. ALL LITERATURE OFFERS ARE VOID
AFTER SiX MONTHS.

|

the oldest, most
widely proved and
sold radio and TV
lubricant

Sprns‘; | LIST
Pao 1 oz. bottle
wcn-:i:uul 4 2 with dropper ....... $149
v T:'nen i =
- 4 oz. bottle . ... vens. 254
g LIST
oz. bottle
4 (brush-n-cap) ....... 264
LIST
8 oz. bottie 507
LIST
0z, spray can —
6~ with extender ..... 279
LIST

oz. spray can
3 — with extender . .... 179

Quietrole is your guarantee of the
most effective, quick silencer of
noisy radio and TV controls — the
quality product that is a top value.

Get Quietrole at quality jobbers.

Some territories still available for
o experienced representation.

monufoctured by

DQUIETROLE compen,

Sportanburg, South Carolina

Non-
Commercial
Ciassified
Ads

RADIO-
ELECTRONICS
now has

SOLID-STATE-OF-THE-ART EQUIPMENT FOR
BUSINESS OR PERSONAL C-B OPERATION

8 EE

a new
Non-Commercial
rate of 30¢

per word

for individuals.
(Our commercial
rate remains

at 55¢

per word.)

Readers
interested

in buying

or selling
personal items
or equipment
can now do so
at little cost.

See the
classified
section

for details

and order form.

Band-spanner “550" is a high quality C-B radio cap-
able of outstanding performance in a wide variety
of commercial applications. Full transistorization in
combination with advanced techniques and circuitry
offers numerous important operationat advantages.

Solid-state-of-the-art. No tubes—no replacement costs

Tooler operation. No tube heaters—lower internal heat, No vents or
louvers . .. equipment is virtually dustproof.

Transistors, diodes, miniature components, printed circuit boards, shorten
leads, reduce equipment size. Low current drain ... transmit and receive
Book size. Easy to mount in vehicles where space is tight. Gimbal-type
bracket allows under dash, overhead, bulkhead, shelf or table mounting.
Flexible. 11-crystal controlled channels, both transmitter and receiver
for best utilization of available channels.

Transmitter operates at full 5-watts input - Supeshet receiver with RF stage
Special circuitry for modulation to 100%—greater tatk power

Series-gate noise limiter « Adjustable squelch « Wide-range AGC
Speaker on front panel for clearest response.

Direct 12V DC operation. (117v AC supply is optionally available)

Please send information on ‘550" and “WT-2"

Name

Address

city State Zip cade

25 gand
aﬂgg ] 317 Roebling Rd. So. San Francisco, Calif,

www . americanradiohistorv. com

Wwr-2
2-WATT
C-B TRANSCEIVER.

2-crystal control-
led channels, re-
celve and transmit.
Uses rechargeable
nickel-cadmium bat.
teries. (Charger is
available option).
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technicians’

WHO PAYS FOR THAT
FACTORY GUARANTEE?

Reprinted below is an article that
appeared in the December issue of the
TSA Service News, ofticial monthly of
the King County Television Service As-
sociation, Washington.

“We received a letter the other day
which reaches an all time high in out-
right frankness.

“The letter was from the ‘national
service manager’ of a well-known fac-
tory on company letterhead and over
his signature.

“The letter suggests that he expects
us to gouge the out-of-warranty cus-
tomer to support the factory ‘guaran-
tee’ program.

“He frecly admits that his factory-
paid labor rates are not intended to cov-

er our costs of doing their work, and
states we should charge the other cus-
tomers referred to wus, in sufficient
amount to cover the losses brought
about by the below-cost rates paid by
the factory for in-warranty repairs.

“In the letter he absolutely refuses
to take cognizance of our increased la-
bor costs and other costs of doing busi-
ness and states his factory has no inten-
tion of reviewing their outdated rate
schedules. And we gather we can take
it or leave it!

“He is certainly frank about his
company’s attitude, but we wonder if
his bosses expected him to put it in
writing.”

Raprio - ELECcTRONICS queried the
association, and received a reply from
James O. Humphrey, its public informa-
tion director. He wrote, in part, “Our
article is documented in our files
by an actual letter to one of our
members. The letter was in reply to a
letter directed to him, asking if
the factory had any intention of raising

the $3.50 flat rate paid by the fac-
tory. [Recent wage negotiations in the
Seattle areca had brought the hourly
cost per employee to $4.07, including
taxes and benefits.] Our article reports
his reply.

“We have had many factory ‘repre-
sentatives’ suggest that we [should]
cheat our customers to recover our loss-

“MOVING OUT SALE

F7 PORT OF N.Y. AUTHORITY TAKING OVER 13
BLOCKS FOR TRADE CENTER & WE'RE IN IT!

es on factory-paid warranty work, but
. . . always verbally. This is the
first instance where we have been able
to document the factory philosophy.”

MOCH WRITES LBJ
ON EXTENDED WARRANTIES

Frank J. Moch, executive director
of the National Alliance of Television &
Electronic Service Associations, has
written President Johnson about the
plight of the independent service tech-
nician in the face of expanding extend-
ed-warranty programs of TV set manu-
facturers.

Prompted by an article in Home
Furnishings Daily, the letter referred es-
pecially to one sentence in the article:
*“. . . when the transistorization of TV
becomes standard, a 5-year warranty—at
least on parts—could be offered with
little or no cost problems.” Moch wrote,
“In other words, quality is allegedly so
good that service is not necded (or ren-
dered) and so the buyer is being offered
absolutely nothing but protection from
something that is not likely to occur.

e Restraint of trade is the un-
derlying plan. (1) Obviously the cost of
any warranty, despite claims of being
free, is figured in the price of the prod-
uct; (2) the factory says it doesn’t ex-
pect to render service; (3) making
{the] extended warranty universul, puts

We must unload 3 BULGING WAREHOUSES . . . at the GREATEST PRICE SLASH in Electronic History!

We will have 2 Places to serve you ——— Uptown at 2271 Broadway, Downtown still pending ——— Sale may end soon

FREE $1 BUY WITH EVERY 10 YOU ORDE

50 ASSORTED MYLAR CONDEN- $
SERS Popular types .001 to .47 ..

$27 MERCURY RECTIFIER TESTER S7‘D

tests all types. brochure on request

Only applies
to “‘§1'" Buys

HURRY, HURRY, HURRY.

FREE GIFT WITH EVERY ORDER
1 TV BARGAIN COLUMN

MARKET SCOOP COLUMN

S50 STARLITE AM-FM RADIO $ 3 AMPHENOL CO-AX CONNECT- § STANDARD TV TUNER 41 TRA
> SO- 3LL-254 35 NS —asst Ly
D complete needs adjustments, as is 12 D ORS S0-239, PL-259, M-359 07 asst 1 I:] e v o e SChenanI;".c 55 D gl b:lz:rgs;kcﬁfgi-?s, ::Z:lu:l‘(p.e.s 51
50—RCA LUCITE RADIO KNOBS $
[] PLaveov rare RECORDER  $§0) (] Moruler i . méicator poimier L[] STANDARD TUNER UHF STRIPS s [] TAPE RECORDER—assoricd wer 53
$50 HI-WAVE AM/FM RADIO 59 4| 100'—MINIATURE ZIP CORD  $9 54Q. 56F, K or Q, 58K cacn gpod.  badRproken. fastis) [poliuck
S 2 cond b 01 biv s
[ 350 HILWAVE AM/EM RADIC 424 Sondutton senvisI0] uass [] §1500 TELEVISION PARTS 59 [7] 1000-ASST. HARDWARE KIT 5§
on a money refund hasis—complete |D THO—;QSSTI. RADllo KNOBS 51 ‘JACKPOT'’ best buy ever ... | screws. nuts, washers, rivets, ete.
a seleccted popular types ......
4 — TV ALIGNMENT TOOLS 51
' CHAPT ZU D! MITZIA “*JACK-
B BRaiercillg BEBIESKEr . SID 50—RADJO & TV SOCKETS $1 [ o wtun “ssoriment. . L FOT ochie your money mex i s
all type 7 pin, 8 pin. 9 pin, ete. $12 TV FLYBACK TRANS 90° § not completely satisfied ......... 1
D for all type TV's inel schematic
D UN_IVEBSAL 4” PM SPEAKER SlD 100--ASST. TERMlNAl STRIPS 1 50_G.E L
Alnico 5 magnet, quality tone .. .. all tvpes, 1-lug Lo 6.lug ........ D 70° FLYBACK TRANSFORMER 51 D #l'?-g. g 7F vA()]S[:'LlGHT BULBS 51
50" SPOGLS HOOK. UP TRE] 6 D 100—ASST. CERAMIC CONDEN 1 universal inel schematic diagram oSt TR e
4 — 3
D 4 different colors .. ......... 1 SERS some in 50 . ...... D 5—TV CHEATER CORDS 51 D 2—G.E. PIECES OF EQUIPMENT §
- s D 100—ASST 1/4 WATT RESISTORS 51 with hoth plugs . . ............ stacked with over 200 useful parts 1
5—I1.F. IL TRAN F .MERS $ stand. choice ohmages, some in 5% |
[ e it | 100 ASST V2 WATT RESISTORS S [ Sl VERT OUTRUE. WRANS 27, [] GE TV POWER TRANSFORMER S/
ID stand. choice ohmages. some in 5% { 250ma, 360/300v, 6.3-94, 5v-34 .
D TOR_MA;‘J"’DES“ of";j’TErLg"STIT{:mg; Sll:] 70—ASST 1 WATT RESISTORS 51‘[—__] 4—IDUMO"H e S1
o — . | inel schemnatic for many TV uses | 20 — ASSORTED TUBES
stand. choice ohmages. some in 5% ‘D Radio, Television and Industrial 1
_TOGGLE SWITCHE 20—ASSORTED TV COILS s 3 na"InAuRLTTL ¢
O 0555 et o ... S1 [ ss-asst 2 warr gesistors sg [J FRAR0NIR AL L
| stand. choice ohmages, some in 5% { D ALL AMERICAN TUBE KIT 52
40—-ASSORTED TV KNOBS $ Top Standard Brand — 12BA6
15—ASST. ROTARY SWITCHES S 0—PRECIS RESISTOR : 2 y 7
D all popular types $20 value ... 1‘D zssl. tist 1;rlicoeN$"')O Sless Qsizb . 51 D all standard (ypes. S40 value . 1 12BE6, 124V6, 70C5, 35W4 .. ..
| 6 — TV ELECTROLYTIC CON- §
(] CLEAN UP THE KITCHEN “JACK- sq ] el o R e $1L) Densers sprague 80250y ... 1‘D 3 — TOP BRAND 35W4 TUBES 5§
POT’ Big Deal J #EN
only one to a customer ........ ‘ 1 10 SETS — DELUXE PLUGS & le 7 — ASST. TV ELECTROLYTIC 31
° JACKS asst. for many purposes CONDENSERS poputar selection . D 10—&" ELECTRIC LINE CORDS 31
100—-BRASS FAHNSTOCK CLIPS S with plug standard brands .....
M R 25 — SYLVANIA HEAT SINKS 50—ASSORTED TV PEAKING S
D prnulanitypeygsdsizeignlated, S H- - 1 D for Transistors. etc. g PN 51 D COILS all popular types . .... 1‘ BONANZA "JACKPOT
| * ‘* not gold,
25—2 TERMINAL PIN JACKS $ 10 — SETS PHONO PLUGS & $q | 20—~ASSORTED  GRID CAPS § D not oil, but a wealth of Electronic
D 1 1 3
asst types for various uses ...... PIN JACKS RCA type . ......... { for 1K3, 1X2, 613G6, 6BQS, etc. .. Items—DMoney-Back-guarantee . . .. 5
TELEPHONE

BROOKS RADIO & TV CORP., 84 Vesey St., Dept. A, New York 7, N.Y.
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the company in the ‘insurance’ business

everybody contributes to pay the
costs on a few; (4) this creates captive
service which isolates the customer from
the seller und deprives |him] of a free
choice of service agency; (5) it will
climinate the retailer by depriving him
of servicing his own customers and
keeping contact too costly; (6) it per-
mits the factory to propagandize and
brainwash the customer at the custom-
crs’s own expense, and so permits the
factory to perpetuate itself to the exclu-
sion of independent servicers and sellers.

“Because  this will  destroy

thousands of independent business-
mcen, we believe your personal attention
is vitally needed. Action to stop this re-
straint of trade is urgent.”

Copies of the letter went to the
FTC, to Rep. Roosevelt, chairman of
the House small-business committee, and
to the Justice Dept.

Following a similar action in Chi-
cago last fall, the New York distributor
of Admiral color television has added a
1-year parts-and-labor warranty to all
newly introduced color sets.

Emerson Radio Associates, Inc., in-
dependent distributor for Emerson Ra-
dio, Inc., has placed a S-year parts and
service warranty on its 1 I-inch transistor
TV, which retails for $149.95, END

®
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March 22-26, 1965
ELECTRICAL-ELECTRONICS

Exhibit hours (4 days): Monday &
Thursday, 9:45 a.m.-9 p.m.; Tuesday
& Wednesday, 9:45 a.m.-6 p.m.

Over 1000 Exhibits using 140,000
running feet of display units in N.Y.
Coliseum & N.Y. Hilton,

Gala 1EEE Banguet on Wednesday,
March 24, 1965 at 6:45 p.m. in

Grand Ballroom, N.Y. Hilton.

Technical sessions (5 days) 10 a.m.~
5 p.m. (Hilton, Tuesday to 10 p.m.)

80 subject-organized technica! ses-
sions presenting 400 vital ‘‘break-
through' papers.

Registration: $2.00 IEEE Members,
$5.00 Non-members,
students admitted Thursday after-
noon only, $2.00 if accompanied by
an adult (not over 3 per adult).

High School

NEW YORK COLISEUM and the NEW YORK HILTON

Buses every few minutes

3200 SONOTONE |

DIAMOND NEEDLES

RECORDING TAPE

3” MYLAR 225" § .29

HEARING AID %5

Each HEARING AID is
a complete Audio
Amplitier and inel.
Cabinet, Tubes, Crys-
{a! Microphone, Etc.

" RSR, Webster, Vaco, Etc.
Top Item for Experi- No. 2 RONETTE BF-40,
menter. Can he con-
verted to Inter-Coms, No. 3 RCA 71, No. 4
Walkie Talkies, Etc. ELECTRO-VOICE 131, No.
57 . 5 132, No. 6 GE C100,
BN i No. 7 VK11, No. 8 SONO-
Compiete incl. Sche- TONE 2T.S, No. 9 SONO-
matic Diagram (less TONE 8TA, No. 10 9T.

Earphone & Bat- 55
TErY) veeen oo n

No. 1—Stereo
& or All Speed

Also fits—Astatic,

.19
Your choice . >$1

RONETTE
# TO-200 to TO-400

Lenco,

3”7 MYLAR 300 .
314" MYLAR 600" .66
5” MYLAR 600" .
77 MYLAR 1200’ . .99
7”7 MYLAR 1800" 1.37
7” MYLAR 2400’ 2.24

.39

76
l JACK

1

51

PHONE JACK & PLUG

conversation.

For amplifying or recording both sides of a telephone
Records by placing it under telephone.
Your choice of underphone type or suction cup type ...

TELEPHONE RECORDING DEVICE —

1

1000 — ASST. HARDWARE KIT Sl!D 50" — (NSULATED SHIELDED SlvD 100—MIXED DEAL "JACKPOT”
D screws, nuts, washers, rivets, ete. WIRE #20 braided metal facket .. ‘ Condensers, Resistors, Surprises ..
1000—ASSORTED RIVETS $1|D 200°'—BUSS WIRE #20 tinned for 51 D 5—TOP HAT SILICON RECTI-
D most useful selected sizes ... ... | hookups, special cireuits, ete. .. | FIERS 5300ma-300 piv ..........
D 1000—ASSORTED WASHERS 51 D 100 — ASST. RUBBER & FELT Sl'D $15.00 RADIO PARTS “‘JACK-
most useful selected sizes ...... FEET FOR CABINETS best sizes POT’’ handy assortment ........
250—ASST. SOLDERING LUGS SlD 50 — STRIPS ASSORTED SPA- Sl'D 50—-ASSORTED PRINTED CIR-
D best types and sizes . ..., GHETT) handy sizes .......... CUIT SOCKETS best types ......
D 250-ASST. WOOD SCREWS $1|D 100—ASSORTED RUBBER GROM- $1|D 25 — INSTRUMENT POINTER
finest popular selection ........ METS best sizes ............. KNOQBS seclected popular types ..
D 250 — ;SST#BSELF TAPPING Sl’D 50 — ASSORTED TV PEAKING 51 D 20—ASST. PILOT LIGHTS
SCREWS #0, #8, ete. ......... COILS a1l popular tyDes - . ...... #44, 46, 47, 51, ete. . .......,
150—ASST. 6/32 SCREWS s1ID 3—V2 MEG VOLUME CONTROLS $9 0O 10—ASST. DIODE CRYSTALS
D and 150 6/32 HEX NUTS ---- .- | with  switeh, 37 shaft ........ 5—I1N6O and 5—1ING4 ........
O 150—ASST. 8/32 SCREWS SlD 5 — ASST. 4 WATT WIRE- sl'D 3 — ELECTROLYTIC CONDEN-
and 150—8/32 HEX NUTS ---- | WOUND CONTROLS -+ | SERS 50/30:150v ............
D 150—65,’0328?‘:3( Hb:EL)j(TSNUTS $1D 20—ASSORTED VOLUME CON- $1!D ]gOL;T CASCSé IEQI;IEOS ELEC-
and 150-8/ LRR 2 TROLS less switeh . ........... T 1 ND RS rimes
{
D 150—ASST. 2/56 SCREWS 51‘ 7—ASSORTED VOLUME CON- SlD 50 — ASST. TUBULAR CON-
and 150—2/56 HEX NUTS ---- TROLS with switch ........... | DENSERS 001 to .47 to 600v ..
D 153—1}’352/44/040“2)((35%’?5 $1 D 15—RADIO OSCILLATOR COILS $1{D g%—%%g?&l.sl I)ljgtéléﬁk
and 150— standard 436KC .. ... .ae e N K - v Eeabin
|
150—ASST. 5/40 SCREWS $1! 3—L.F. COIL TRANSFORMERS $1VD 10—ASSORTED SLIDE SWITCHES
D and 150—5/40 HEX NUTS - - - | 456ke, MoOSt popular type ...... | SPST, SPDT. DPDT, ete. ........
IMMEDIATE DELIVERY . . Scientific light packing for safe delivery at minimum cost. Name
HANDY WAY TO ORDER: Pencil mark or write amounts wanted in each box, place letter e

F in box for Free $1

Tearsheets will

be returned as packing

slips

in your order, plus

BUY. Enclose with check or money order, add extra for shipping.
lists of new offers.

o |
1
1
1
1
1
1
1
1

OoooooDgo O

A LMl ALUE —
HOLTEST: ever
T iy COMPUTOR
= T IBM SZcrions
im » Each Unit ‘‘cost
mﬂn“* IBM over $5.00”
= “ﬂl"' 6 Units we setl for
- .% (Egszzf-i(;ga(l\kx'\xlu\;l:;
oB8C own
| —— 35 r 5

STANDARD aW RESISTORS 10%
470. 1500, 3900, 6800, 15k, 100k, §

2.2meg, hmeg

Your choice

20—ITT SELENIUM RECTIFIERS
65ma for Radios, Meters. Chargers.
Transistors, Experiments, etc.

10—-SNAP HOOK & CABLE RIG

for boat, car, handy for 101 uses ..

10 SURE-GRIP ALLIGATOR
CLIPS 2” plated

CRYSTAL LAPEL MICROPHONE

high impedance, 2006000 cps ..

25'—MICROPHONE CABLE

Grey, deluxe, 2 conductor, shietded

300—ASST.

‘Fop Rrand,

100—MOLDED TUBULAR COND.

‘top brand, short leads, excelient

10—~PHILCO 10.7mc I. F. COILS

standard for all FM & TV uses ..

50—ASSORTED #3AG  FUSES

Popular assorted ampere ratings . .

Y2 W RESISTORS

Short leads, excellent

10—ASST DUAL CONTROLS

for Radio. TV, Hi-Fi, Sterevo, etc.

Shipping

estimated

TOTAL

--100 for1-50

1

Please specify refund on shipping overpayment desired: [] CHECK [ POSTAGE STAMPS [ MERCHANDISE (our choice) with advantage to customer

MARCH,

1965
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NEW WINEGARD
SUPER COLOR
COUPLERS®

Efficient 2-set
and 4-set Couplers Ever Built!

+ Constant Isolation Between Sets . . . 22db
minimum Across All Channels (2-13and FM)

. Lowgst Loss of Any Coupler . ., —3.2db
maximum

+ Best Impedance Match from Antenna to
Coupler and Set to Coupler

¢ Allow Best Possible Reception on Color or
Black & White Sets

« Particularly Recommended for color installa-
tions where preservation of picture quality is
even more critical than on black & white.

o Try a 6-Pack dispenser Now . ..if they aren't
the finest you've ever used, take them back
for a full refund.

€C200—For VHF and FM. List price only $4.50.
Includes 5-way mounting bracket and strap.
CC400—For VHF, UHF and FM (replaces LT-
43). List price only $5.50.

See your distributor or write for spec sheets

today!
ANTENNA

Winegard Co. sysiens

3013C Kirkwood, Burlington, lowa

SURPLUS SATELLITE BATTERIES — 99 ea.

These Government surplus storage bat-
tery cells are nickel-cadmium sintered
plate type used in satellites and mis-
sies due to characteristics not posses-
sed by any other battery, ie: Lifetime
service, constant votage during dis-
charge, extreme temperature ranges,
discharges in any position, compact,
high discharge rates (up to 25 times
ampere hour capacity), no corrosive
fumes, not harmed by storage, over-
charging and freezing.

CELLS ARE 1.25 V. EA. REGARDLESS
OF TYPE. Replace with these cells
to operate any equipment using dry
or wet batteries where portability,
dependability, and ruggedness are
requisites. Select cells from list to best fit application.

NICKEL-CADMIUM PLASTIC CASED CELLS:

Esse Amp. Dimensions/Inches Wi, Condi-  Esse

Type Hours  Height Width Depth Ozs. tion Price
AH4 4106 600 200 5 6 Used* $ .99
AH4C 416 600 200 5 6 Used 1.49
AH4R 4106 600 200 .5 6 New 1.95
AHb 61010 4.00 2125 .9375 8 New 4.95
AH20N 20 to 30 8.125 3.125 1.06 40 Used*  4.95
AH34N 301040 9.38 3.125 1.38 52 Used 9.95
AH6ON 6010 80 11.25 5.00 1.38 104 Used 14.95

Types ending in ‘N’ are nylon cased; others are acrylic
plastic.

NICKEL-CADMIUM STEEL CASED CELLS:

Type M-30, size 8.875 x 3 x 1.750, wt. 31, Ibs. 30
AH. Used® $2.95, New $5.95 per cell

Aircraft 28 V. Battery made up with 20 of these cells—
Used* $60, New $125 Overall size 10” 10” x 10”. Wt.
approx. 60 Ibs.

IRON-NICKEL:

Type B-4 Edison. 30 AH. 6 V. battery of 5 cells in hard-
wood rack, used—$25. Overall size approx. 18 x 10
x 6”. Approx. wt. 50 Ibs.

CHARGER FOR 6 V. OR 12 V. BATTERIES. Charges at
1 amp. rate which is ideal for all types of cells above
or auto batteries—$4.99 ea.

Guarantee: All cells are quaranteed for satisfaction or
your money back except cells marked with an asterisk (*)
which are sent as received from used Government stocks
and not checked before shipping.

Send for free pamphiet

ESSE RADIO COMPANY

368 S. Meridian Street
Indianapolis, Indiana 46225
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\ Dialing

RESET
coiL

STEP
col

W l+
s 1 24v00
i . —_—
Fig.|

| If the stepper coils are 24-volt, a
| single 6-volt relay can be used (Fig. I).

In operation, S closes, energizing the re-
[ set coil which is held until first opening
of D removes short on relay coil. Relay
now pulls in and step coil is operated
directly from D contact closures. Lower
relay contact may be eliminated by use
of a diode (dotted lines) if desired.

r— 0
POWER
— ¢ {
Y o T IDreser
S coIL
DY
B
jg STEP
coi.
D
A
Fig.2

In the two-relay version (Fig. 2),
D closes, energizing the reset coil and
relay A which in turn pulls in relay B,
locking eut reset. There is enough time
delay in relays for reset to operate prop-
erly. Relay A follows D pulses and
causes step coil to operate for each
opening of D contact.

Which is which?
With no external load, the box con-

www americanradiohistorv com

taining the current source is pumping
| watt of power into the shunt resistor.
Therefore, this box will get hot—at least
hotter than the other, whose circuit is
dissipating no power.

If the boxes are made of nonmag-
netic material, the one with current flow
will also deflect a magnetic compuss.

Distorted Recording

The trouble was slight leakage in
C2. It did not have too much effect on
playback because the volume control
was not turned up high, so there was
considerably less positive voltage on
V2’ grid. When the microphone was
used, it was necessary to advance the
volume control almost to full. This put
positive voltage on the grid and caused
severe distortion.

VTVM

©

Nt O
o, O

\lf//, P
0 ~s0v

VARIABLE DC
SUPPLY

Ay,

Music from the FM tuner was re-
corded at low level and, ironically, it
was my concern about overloading the
first tube that caused me to turn down
the tuner volume and turn up the re-
corder volume. Imagine my surprise
when I found that distortion set in.

Incidentally, this capacitor checked
good with an ohmmeter. However, when
checked as shown, there was a steady
voltage reading through it. END

WHEN YOU ORDER
MERCHANDISE BY MAIL. ..

B Ba sure to incdlude your name and ad-
uress. Use your zip code number if you

know it.

B Type or print if you can—if not, write
clearly.

B Don't send cash! Remit by check or

money order.

B Include allowances for postage charges
if you know the weight of what you're
ordering.

B Mention you saw it in RADIO-ELECTRON-
ICS

RADIO-ELECTRONICS
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noteworthy

The master station answers
turning the unit on. This switches the
battery’s positive terminal direct to the
amplifier common through S2. The unit
then works like a normal intercom. The
reactance of CI is negligible so the re-
mote need not hold the call key down to
talk or listen. If the wires to the remote
are reversed, battery current flows
through C2 and the master will buzz
continuously when switched off. C2 by-
passes R2 for talk-listen operation and
limits the feedback for the signal cir-
cuit.—Steve P. Dow END

» 25854 25B56
= FEEDBACK PATH
9V = mE s
+BATT RI DRIVER QUTPUT
2000 TRANS TRANS

REig

1K T.’,O/sv

UNUSUAL INTERCOM CIRCUIT

In the Tophonic battery intercom, | il

typical of many inexpensive transistor |

systems, an unusual signal circuit is used
so the remote station can signal the mas-
ter. even when the master is turned off.

Only two wires connect the master and |

remote.

When the unit is ofl, S2 is open and
the positive battery terminal is connect-
cd to the input transformer through R2.
When the signal key (S1) at the remote
is closed, the battery circuit completes

through the remote speaker, the input

transformer and The output tran-
sistor’s collector current flows through
the input transformer, making the unit
act as an oscillator to produce a tone in
the master speaker. The battery circuit
of the output stage is decoupled from
the input stage by R1 and C3.

C4, between Q2’s base and emitter,
provides enough negative feedback to
stabilize the amplifier. even when the
battery is weak. The low side of the
volume control is grounded through R3

to allow enough signal through to main- |

tain feedback when the control is at
minimum.

The installment of “Glossary of Color |

Terms” was unfortunately omitted this
month, due to lack of space. It will be com-
pleted in an early issue.
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Prestize & Success are yours ¢s
ELECTRDIIIC EXPERT!

. Calif.

CAR OWNERS SAY...

“Terrific,”” “‘Fabulous,’’

“Improves radio 100%!°’

VERBA-MATIX

America's Prestige

REVERBERATION

The only system with

e 4 Transistors e Heavy 7 0oz. Ceramic-
Magnet Speaker ¢ Complete Control
Panel (with Reverb % Control) « No
Drilling, No Screws, for easy installa-
tion e Fits all Cars, Neg. or Pos.
Ground (12 volt) ¢ All Speakers 2 to 40
ohms e No Noise Driving Over Bumps.

For complete details see your
Distribufor or write
Dept. RE-3

kinematix, inc.
2040 W. Washington Blvd.,
@ Chicago, lllinois 60612
Area Code 312 666-0066

One Year
Guaranteed
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indreidually Haaea. Branden
and {ade Dated
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"395! ¥r. Guar| 29
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on C.0.0. orders. No C.0.0.
orders under $5.00 or 1o
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w‘ﬂ@nk}ng: of college

and a
space age career in
electronics?

Send for this booklet on
- ENGINEERING TECHNOLOGY
AND ENGINEERING

Learn how you can prepare for a
dynamic career as an electrical or
mechanical engineering technician or
engineer in such exciting, growing
fields as avionics, missiles, reliabili-
ty control, fluid mechanics, data
processing, metallurgy, microelec-
tronics, and advanced aerospace
research.

MSOE offers residence study pro-
grams leading to these degrees in
engineering technology and engi-
neering:

2 years—Associate in Applied Science
4 years —Bachelor of Science

Alsg get facts about scholarships and
financial aids, job placement and
other student services, plus photo-
graphs of MSOE technical labora
tories and student activities.
For your copy, just mail
the coupon —
no obligation.

MSOE

Milwaukee School of Engineering

Dept. RE-365, 1025 N. Milwaukee St.,
Milwaukee, Wisconsin 53201

Please send the “Your Career” booklet.
I'm interested in

1 Electrical fields [J Mechanical fields

Name......... Age.........
Address
City State. ZIP......
MS.227A
100
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SOLDERING MINI-GATOR CLIPS

Soldering a wire lead to a Mini-
Gator clip is difficult. The clip as well as
the wire must be held in place during
the process. You need one hand to hold
the solder and the other to hold the iron.
That doesn’t leave any free hands for
positioning and holding the clips and
lead. I've tried using a vise, pliers with
rubber bands around the handles, and
a number of makeshift jig ideas.

The solution shown in the photo-
graph is the best I've found. Strip the
end of the wire, pass it through the small
hole in the clip, and bend it against the
clip. Slip the clip over a metal spool as

shown in the photograph. The clip and
the wire are held in place for easy

soldering.—F. H. Frantz

FLAME I.OOSENS TIGHT TAPE

Remember the tough time you had
when you tried to remove some plastic
electrician’s tape from a splice? The
adhesive of this kind of tape is so good
that it holds too tight! Next time, heat
the tape in the flame of a lighter or
match. This will soften the adhesive and
lessen its tenacity.—John A. Comstock

PROTECT YOUR TRANSISTORS

A simple way to protect transistors
from overload, thermal runaway, etc.
is to place a flashlight bulb in series
with the emitter or collector of the
transistor.

X = OTHER POSSIBLE
LOCATIONS

LAMP
v +
/7

The principle is based on the fact
that lamps are positive-temperature-co-
efficient resistors and, as the current in-

continued on page 102

I
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SCHOOL DIRECTORY

Get Your First Class Commercial

F. C. C. LICENSE
QUICKLY!

Career opportunities in commu-
nications electromics are almost
unlimited. Prepare now. Let
Grantham train you—by corre-
spondence, or by classroom and
laboratory instruction. Get your
first class commercial F.C.C. li-
cense in as little as 3 months, or
at a slower pace if you prefer.
Then, continue in more-advanced
electronics training if you wish.
Diploma awarded. Our catalog
gives full details.

Learn how our training can
prepare you for your F.C.C. li-
cense; write or telephone the
School at any one of the teaching
divisions listed below, and ask
for “Catalog 57.”

Grantham School of Electronics

1505 N. Western Av., LOS Angeles Cal. 90027
(Phone: HO 9-7878)

408 Marion Street, Seattle Wash 98104
(Phone: MA 2-7.

3123 Gillham Road, Kansas CIty Mo. 64109
(Phone: Jb 1-6320)

818-18th St., NW, Washmgtun D.C. 20006
(P/mne 298-746

EARN ;' DEGREE
Engineering

You can earn an A.S.E.E. degree at home. College
level HOME STUDY courses taught so you can under-
stand them. Continue your education. earn more ir the
highly paid electionies industry. Misstles, computers,
transistors, automation. compleie electronics. Over
27,000 graduates now employed. Resident school
available at our Chicago campus—Founded 1934. Send
for free catalos.

American |Institute of Engineering & Technology
1139 West Fullerton Parkway, Chicago 14, IIl.

fkffl NEW CAREER GUIDE T0

Success in ELECTRONICS

) Automation, Math — Basic or Advanced
Wide ¢hoice of new lHome Study Programs
to prepare you for well paylng career or
advancement in present job. Choose Serv-
ice, Broadcastinf Industrial, Automation.
We asslst you In choosing best program
save time and money. Tuitlon refund
qurety Since 1931. Write today-
CENTRAL TECHNICAL INSTITUTE

u.._,j Dept.03035,1644 Wyandotte St. Kansas Gity, M0. 64108

A JOB or a POSITION ?

The difference is ELECTRONIC MATHEMATICS

NOW! A NEW WAY TO LEARN—I. H. 8. 1.
WAY. A complete home study course 1n clectronic
math to help you get the position you want—
‘VIORE MONEY-—MORE RESPECT.
COURSE PREPARED BY
COLLEGE PROFESSORS
who have lectured to thousands of men on math
and enginecring. You learn at home auickly, easily
AS ST as you want.
YOU SIGN NO CONTRACTS
Pay only if satisficd—you owe it_to yourself to
examine the INDIANA HOME STUDY INSTI-
TUTE COURSE IN ELECTRONIC MATH
FREE BONUS—if you join now, a refresher course
in basic arithmetic.
Write for Brochure—No Oblization
THE INDIANA HOME STUDY INSTITUTE
Dept. RE-3, P.O. Box 1189
Panama City, Fla. 32402

Engineering Technician
A.S. Degree—2 Years
Electronics Engineer
B.S. Degree
Evening Courses Available
ELECTRONIC TECHNICAL INSTITUTE

970 W. Manchester Ave., Inglewood, Calif.
4863 El Cajon Blvd., San Diego, Calif.

Learn Electronics for your

SPACE-AGE EDUCATION
at the center of
America’s aerospace industry
No matter what your aerospuace goal,
fu you can get your training at Northrop |

s Tech, in sunny Southern California.

. COLLEGE OF ENGINEERING.
I B Get your B.S. degrec in engineering in

H just 36 months by attending classes vear

& round. Most Northrop Tech graduates

- have a job waiting for them the day
they’re graduated!

A & P SCHOOL. Practical experience
on real aircraft. One-year course pre-
pares you for F.A. A, A&P certificate,
WRITE TODAY FOR CATALOG.

NORTHROP INSTITUTE OF TECHNOLOGY

wWwWw.americanradiohistorv.com

LEARN

EECT 001

FOUNDED 1899

Electronics Engineering Technology -
Electrical-Electronics Technician
Tv-Radio-Electronics Technician
Combined Electronics Technician
Practical Electrical Maintenance —

NOT-FOR-PROFIT

COYNE
ELECTRONICS
INSTITUTE

Degree {2 Yrs.)
- Diploma {40 Wks.)
- Diploma (40 Wks.)
- Diploma (80 Wks.)
Diploma (32 Wks.)

Practical Refrigeration Air Conditioning

Specialized Industrial Electronics  ~

Diploma (24 Wks.)
Diploma (16 Wks.)

and Appliance Repair -

Introduction to Electricity-Electronics — Certificate (8 Wks.)

FCC First Class Radiotetephone —

Certificate (100 Hrs.)

Special finance
plans. Part time
employment service
while in school. Also
Free graduate em-
ployment service.

(g—os  al  —w ===
1 Use this coupon to get our FREE BOOK 1
I “YOUROPPORTUNITIES IN ELECTRONICS” |
: COYNE ELECTRONICS INSTITUTE, Oept. ot Electrunics 35-N :
1 1501 W. Congress Parkway, Chicago, lllinois 60607 1
] 1
1 Name_ . —___Age. ]
I ]
3 Address. Phone. 1
] |
1 City Zone. State. 1
I Unlike most other schools, we do not employ salesmen |

U Y S A

P
m 1199 W. Arbor Vitae, Inglewood, Calif.

GET INTO

'ELECTRONICS

V.T.I. training leads to success as
technicians. field engineers. specialisis
in  eommunications. gulded missiles.
computers, radar and avtomation, Basic
& advanced courses in theeory & labora-
tory. Electronic Engineering Technol-
ogy and Electronic Technology curricula
both available. Assoc. degree in 20
maos. B.S. also obtainable. G.I. ap-
proved. Graduates in all branches of
electronies with major companies. Start
Sept., Feb. Dorms. campus. pr:h School
graduate or equivatent. Catalog

VALPARAISO TECHNICAL
INSTITUTE
Department C, Valparaise, Indiana
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The largest stock of obsolete tubes in the USA at the lowest prices—compare || TRY THIS ONE continved
o | creases in the circuit, the resistance of
o the bulb increases. Also, the lamp limits
the maximum current for a given sup-
UNITED’'S FIRST QUALITY ply voltage. Generally, the higher the
rr | voltage rating of the bulb, the lower the
' DISCOUNTS up to maximum current through the circuit.
s - . ; ;
GUARANTEED ONE FULL YEAR! NOT USED! NO PuLLst WHY PAY MORE To determine the lamp size to use,
! determine the absolute maximum I¢
Type Price | Type Price | Type Price |Type Price | Typs Price [Type Price |Type Price |Type Price || (collector current) of the transistor
3pze ..1. .90 {ecys ... jcs L1 AUS ...9 > [194N8 1. from the specifications. Then pick a
3EHY .1. .94 cY7? .1. JE6 . .2. AWE . ..9 5Q9 . 1. - .
S oo [eczs . 1. JES (1129 |seMs . i3 4 LIS [lamp that will pass only that maximum
gggi CE :h,,q‘_; § p et [ ouRat §§% i £8S i FONE current with the amount of voltage ap-
3055 . 131 | GAND 1215 |eBA% "i 18 [837c 11195 [sesr s fxs b B83 355 || plied to the transistor.
3Gws . ..9 ANS . .1.9 A .1 J8 . ..2. CX8 1.2 FX8 .1. BW3 1. B
1123 |3HAS . idg |8ANg 1202 85 .1 310 EBs 1112 Gag oEd 1 You can determine that from cata-
43 132 (2A% 1482 8888 1133 |GG o138 |sRay (3% |iAEWe i Ads 2 logs if you know the bulb’s type num-
Abs "1 95 | 8Ada 11 g6 1193 8138 1 Ghs 113 38 i avs b ber, or measure it with a milliameter in
i ‘89 |eARe o1 ez - 123 gy 149 130ee 1S R SKs il eries with the bulb connected to its ra- |
1a . ARS8 | 2.0 48 i K6GT ~. 64 [9AB .. 1.2 K8M 2] BQ6 .1.4 |S
13 -85 |saRIr 105 JeBRE o583 |ek7o 1133 (38R (193 |iEia g¢ 123 || ted voltage.—J. 4. Vanslerte
1. 1. 1. N K8GT 1. cL8 .1 12Q7GT 1 CAS .1.
.. 1. -0 Q K8m 2. EAS8 .4 12Qq7m 2 25CD6 1. | 1
. .1, .1, Qe Ki1 . .1. us ..9 12RS . .1 250K4 ..
3 Y B .1.95 R7 KD8 . .1 10AL11 .6 125A7 .1 2SDN6 1.
b2 . . 9 sS4 . KT8 ..1 BQS .4 12SA7G 2SEHS ..
1. .1, 4 S X Kusg . .1 c8 .4 .- 25FS . .1.
. s 75 | LBB . .1. DE7 '1.29 [125C7 .1.s0 [25L6 ... | " e
X pte 2 b7 : reg h Dxg 137 [12SFSeY ., |2RES il OUTBOARD’ ANTENNA BOOSTS
§ K g, va‘ L2 t GA (1. Eu; ot 128Fsm 1.50 (2 (l;gs 'i': &
g e (81 fesws k3 |eiege ne |isewr pap iasenios |dfee 133 || SMALL-RADIO PERFORMANCE
. . V6 44 X8 a Lem .3.2 HT8 1.2 ..1.20 32L7 ...
kG 3EH7 "lila Aws laa 2t 1ee letre 17 298 138 [123rv 122 ibes U
I AR AT |EAKE hen [REA iE [oma Red [igpve iz |Taren . 3 il pALLRAD0
otg 4ES8 , .1. AXS .74 AB ..1.1 N7M I1.75 |11CY7 1.1 12547M 1.39 |3 o= 1
1. 4EWS ' .1. AXT d BS . .1.7 N7GT 1.5 11JE8 .1.49 |[12S5K7GT |
s e, T -34 =s oy P6 ...1.50 [11KvVE .2. ..1.10 | A
-1, d o Q7GT .1.9 12a4 . ... 12SK7M 1.35 t j 1t
o 4GS8 . .1. . H7 .4 Q7M .2.25 [12as5 .i. 125L7GT 365PF |1 |ae— APPROX 6" —
38 |aeZs iy 2 us 121 leal1 .11 Ag [... s | cap ¥
- 4HAS 1! 7 ms 1 7...15 A7 1. 125N7 .89 : ; o
. 4HCT 1. ‘s M7 - @ s gel AB . .2, 125Q7G & S|
. 4HME .. 3 7 ..1.10 7 ...1.9 A11’ (1. ny ' 115 \
tae " 1 A b o gs 21 gaT 1% ABS .. 2s 1. =
AS .20 - GT 1.3 AC6 . 207 e
tag (1.a8 (3% 13 falljeess 2R2% azm' 1135 |13A06 ave U TUNED TO SAME FREQ
CBa . 1! aooe el 50 |oFes . .2.1 BIY .1.9 AES |7 2ws 1l
Ltcs L .1. N ‘2 u7 C7 . .1.4 AE7 .1.25 2X4 . .
tes o 1o |geus Bl .-19 [13AF2 1138 |13BR% 1 .
£es 867 iS7 [SEwR ESGT'1igs 12ace "i.29 |13EM7 189 Wire a ferrite-core antenna in pa-
Lthe [l H 35 |SEVE . 87 1137 (13818 i 36V © | rallel with a 365-pf tuning capacitor.
g oot BD: -2 J7GT 101 2AL11 1. 4A4 11 Lo
S izl £83 lills XYar 138 [13A76 O : Conncct one cnd of the combination to
i E'_T: 5 ‘38 E,’g‘T L ATT | 1 ground, and the other end or, prefera-
S3a BE8 [liles gig; . AvE il s b1 1 bly, the tap, if there is one, to a short
.1, M . . .

BHE 1100 R70 .18 [1zava (U 38 1 é |antenna. Place the hookup about 6
su8 2% B B | STGT 1120 |1zax3 I 4E7 2 i inches from your transistor portable (or
3t 1 B £g vs oS |13AXT i 5 other small set). Turn on the radio,
€88 i1 E “ods 195 [13RY7 132 |1any L E tune in a weak station. Then vary the
gia .1 E cuscT:GI10 |1283 .. ..83 |14R7 1 tuning of the “outboard” antenna until
£ 2 ‘s |8Fa7 ;88 1388 &7 b the signal strength increases. Y ou should
E‘é’f :i_. 238 10s Eé:gs EEy peastiyny o note quite a{l |{11pr0ven1ept.dNo connec-
g i3l (38 437 13603 35 o |iz8H7 | HACE N F | tions to the radio are required.

> ::‘:é:s g gga 1 g‘és 82 Eh‘ i%2 2§§§ 1138 |4 You can build the tuned circuit in-
95 |EHCT 9183 |eswa 133 |g6IT oife |tiese edke 138 |4 to a small plastic (not metal) box. It
‘83 |2hee 185 1gBva (1162 282 B ohE 87 i Tax3 10 also increases the radio’s selectivity, cut-
~§ KE8 . .1i.24 BY! g GES . .1. Dl BW4 1.07 7aX3 .. ‘l‘ SO cr ‘lses“ 2 I"a(,l, _SS Y
32 |57 338 eeie e fee hd raey AR R 7883 i} | ting down on “birdies”, images and near-
g -89 |&8za ::1:32 [8Ghe 1159 |7Ac7 118 ¢s57 7888 1 13 by interfering stations.—Mark H. Good-
:g g;M 45 23’-51 1 :}}7 .4 gg o0 1;lcs i 2. £ | W6AKG ~rry K
..9 C6 . .2! GKS 84 i NS . 1763 1 i man,
.8 C8G  .2. GK6 8 2 CR! .. 70E4 1. o 4
-3 €10 . .1. GL7 . 8 N CS ag 7DM4 1.
-4 CA4 4 GMS B CT 1. 7D0Q6 1.
-2 CcAS . .1. GV 6 7 Bl 2CU6 / 7D0Q7 1.
.74 . CA7 . 2. GNB | C4 BQ6 .1.11 7EWB .9
- 2. CBS . .2. GQ7 C 2C% P 7GES 1.
s gd CB6 . ... GR7 C 2D4  .1. 7GJs 1. v
.20 CD6 . .1. GTS . C 2D8B 1. 7GVS 1. 4
2. CF6 . ... GVS ,.1. E - 2DE! B 7GW6 1.4
1. CG7 ... GV6 M E . 2DE 1. 7H3 .. .. 1.
2. CG8 ... GW6 E7 . 2DK?7 _1. 7HCS L2,
L CHB . 2. GW8 EY6 2DL! 1. 7J)86 Y .2,
.1, CK4 .1. GX6 . F7 . 2D0Q6 1. TIMG 46 ..2.50
Y CL6 ..1. GX8 FB8 . 20Q7 1. TING 46W S.
.3, CLB , ...94 GYS . G7T . 2DS7 .1. 71Z8 36 . .4.
L1, CcCM6 . 1. GYS . TH? . 20TSs .1. 7L6 . 4 36a 9.50
L1 cM7 ... GZS . 7HGS 2DT7 .1. JLDB 3 50 ..3.25
e CM8 1. HAS 17 . 2078 1. TW6 1 Matched
.3, CN?7 .... HBS K7 . 20W7 1. 8As . 55 airs . .7.00
.2 cQ4 1. HEFS . LY . 20Y8 2. B8FW6 75 07 .....75
.1 cQ7 1. HFB . N7 . 20W8 1. BFK6 09 ...3.75
- cQ8  .1. HGB Q7 . 2DZ6 . .. 8FY6 ECC83/
B CR6 , ... HJ8 . RZ . 2EA6 . 8GD6 AX7 90
.2, €56 . HKS . s7 . 2ECB . 9 .. EL34/
. L1 CS57 . HLE | vz . 2EDS . 9AV4 AT 1.85
1.0 CUS . ..84 [6HS8 . w7 2EG6 .1 9BG6 L84/
1.1 1. CcU6 .1. HT6 1 X6 . 2EK6 . 9CB . Qs ..B%
1.4 .1, cus .1. HZz6 . X7 . 2EL6 .. 9cLa 1.2 EZ80/
1.2 JE15 cw4a 1. HEM a 7Y4 . 2EL8 ... 9EAS .1.1 v4 . ....58
P 1 .2.2 CWs 1. J4 .. .2 IY7 .. . 2EM6 1. 9GQ7 .9 GZ34/
pTé ....5 S%. CX8 1.4 Jee ,.1. 7Z4 ...1.9 2EZ6 , ..83 |19HVS .1.4 AR4 1.50
TERMS: MINIMUM OROER $5.00 EXCLUSIVE OF POSTAGE. Remit full price plus postage ABOVE PRICES

NO C.0.0. The above list does not reflect our entire stock as we have one of the largest SUBJECT TO CHANGE
selections of SPECIAL PURPOSE, BROAOCAST & TV TUBES in the U.S. Write for quotation. WITHOUT NOTICE

UNITED RADIO €O, ioiic o, it
® BOX 1000R, NEWARK, N.J.  PARTS CATALOG

THIS AD CANCELS ALL PREVIOUS QUOTATIONS BY MAIL OR ANY OTHER AOVERTISING MEOIUM Dept. RE
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BOMB DETECTION
Patent No. 3,146,349

Edward D. Jordan, Kensington, Md. (Assigned to
US of America as represented by US Atomic
Energy Commission)

The inventor suggests that all explosives be
mixed with an additive (during manufacture).
Boron is recommended. To detect hidden explo-
sives in locked luggage or small packages, they

NEUTRON SOURCE

would be scanned by a low-level thermal neutron
flux field. When neutrons reach the boron, some
of the particles are lost, and gamma rays are
generated. The detector may indicate the loss of
neutrons or measure the gamma radiation.

Efforts to evade this test might include shield-
ing with lead or some material that would cap-
ture neutrons. Such attemipts would be exposed
by the weight of the package or by the resulting
low neutron-level measurement.

In a typical test, it required 6 seconds to detect
a Y2-pound bomb.

DISTORTION CANCELLATION
Patent No. 3,135,927

G. Smee, Lynchburg, Va.
General Electric Co.)

Peter (Assigned to

This pentode audio stage omits the usual
screen bypass capacitor. Audio signal appears at
the screen, which acts like an anode. A voltage
divider (R1, R2) feeds some of the distortion in
the screen circuit back to the control grid via
capacitor C.

The plate circuit has two distortion compo-

give...
so more will live

HEART FUND

MARCH, 1965

WOLLENSAK

Tape Recorders

deliver a wallop bigger
than many twice its size.

ur_order receives our prompt attontlonl’
FANTASTIC PRICES for name brand and
special purpose magnetic tapes!

REQUEST COMPLETE TAPE RECORDER DISCOUNT SHEET

VERNON 47 /26 STEREO/
TAPE & AUDIO CENTER

47 transistors. 26 diodes
10 watts undistorted out-
pnt r))ox channel (20 eatts

AII electronie switching
4-track stereo & mon. rec-
ord/playhack

Three separate tapeheads

nents:
the screen component which has been fed to the

the usual output available at the plate, and

control grid and reamplified. They are out of | s Three separ: ate, motors
phase, since the screen component has passed N oiat Y sCdrdelayiinintay i
through the tube twice, so they cancel. d Q“,‘&lc}‘,’““"“"“s rewind

The inventor claims a typical distortion of 0.3%
from this circuit as against 1.8% from a conven-
tionul stage.

R3 puts the control grid at a positive poten-
tial with respect to ground, making it possible to
use a large cathode resistance to stabilize the dc |
operating point. END |

Wwo scparate recording |
amplitiers
Two separate playback 'nnplmexs
Twin 5” monitoring speakers
Calibrated VU meter for each channel
Size: 157&”x1312"xX73R/"; wght: 44 lbs.

For Tapes & Records
ALL STEEL CARRYING
CASE

4.98 postage prepaid
14 tapes (7} in
or 1) l(cnnls(lu 5)
Full len m piano tyrre hinge
with 908 stop
e 1tust proof bronze finish

SAXITONE RECORDING TAPE

275" PLASTIC, 8 inch reel ......

o]
2

EXPLOSIVES

600’ acetate (plastic), 5 ineh . ... 70
()()0' MYLAR 5 inch reel ........ 75
$0Q’ MY L, Al( (Polyester), 5 inch . 9

.8
1200' l\lY AR. 19 mil. 3 inch leel 1.18
ac n( .99

12 @iasticy, 7 inch
1300" 3 LAV mil. (swong) . 98
1200 MVFAR' th 2alT rona il 5o 189
1858 rils e Tna e
- MY, mil. ‘thicl ineh 1.59
GAMMA DETECTOR... 2400° MYLAK. untensil veq, 1 inch 1.89
2400° MYLAR! (en d. 7 inch.. 2.79
3600’ MYLAR! te ed. 7 inch.. 389
Revere M.2 cartridge tapes, | 2.85
308 off Revere automaiic music tapes
Plus Postage. (Greater discounts to quantity buyers.)

SAVE 30-60% sl 'sse
SAXITONE TAPE SALES

| div. Commission Electronics, Inc.
1776 Columbia Rd., N.W. Washington 9, D. C.

FREE 60 PAGE CATALOG

WHEN YOU ORDER
MERCHANDISE BY MAIL

|
Be sure to include your name and ad-
dress. Type or print if you can—if not,
write clearly. Don’t send cash! Remlt
by check or money order. Mention you
| | saw it in Radio-Electronics.

Engineering-Technicians

Bachelor of Science Degree, 30 Months

Save Two Years’ Time

(J Radio-Television Plus Color Technician (12 Months)
[ Electronics Engineering Technology (15 Months)
[ Electronics Engineering (B.S. Degree)
[] Electrical Engineering (B.S. Degree)
[J Mechanical Engineering (B.S. Degree)
Electronic Technicians, Radio TV Technicians is at an [ Civil .Engineering (B.S. Degree)

all time high. Heald Graduates are in demand for [ Architecture (B.S. Degree)
{36 Months)

Approved for Veterans
DAY AND EVENING CLASSES

Write for

The Nation’s in-
creased demand
for Engineers,

Preferred High Paying Salaries. Train now
for a lucrative satisfying lifetime career.

HEALD'S

ENGINEERING COLLEGE
Est. 1863—~101 Years
Van Ness at Post, RE

San Francisco, Calif.

Catalog and Registration Application.
New Term Starting Soon.

Your Name ..........cc.c.... A

AdAress i e e s
City

www americanradiohistorv. com

WE HAVE THE MOST COM-
PLETE SELECTION ANY-
- . NEW MODELS INCLUDE
. 1220, 600, 1400, 1440,
1500. 1515, 1280. 1281 1580,
), 1780, 1980, 198
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Radio-Electronics

arket center |

“TAB”, SILICON 750MA* DIODES %asioy
*NEWEST TYPE! LOW LEAI\AGE th'
Piv/Rms | P.v, Rms | [ Piv/Rms
650/35 00910 ! 200‘2140 300/ /210

= P—iVTEnT;- TPV Rms | Piv/Rms | Piv/Rms
4001;’80 50019350 ' 600,24;20 l 700 :,190

TTBiv/Rms | T Piv/Rms | Piv/Rms | Piv/Rms
800 560 | soo 530 | 1000 700 | ugoe 770
uery

ALL TESTS AC & DC & FWD & LOAD!

1700 Piv/1200Rms @ 750MaS1.20 ,mmrsxo |
same 1100Piv/770Rms 75¢ @, 16 for I

SI|ICOI‘I Power Diodes Studs & P.F.**

.C. | SOPiv 100Piv | 150Piv | 200Piv
Amps 35Rms 70Rms | 105Rms | 140Rms
3 .08 .14 1 "2

.30 .55 70 85
18+ 20 30 .50 75
3 .70 1.00 1.35 1.50
100 1.65 2.05 2.50 3.15
240 3.75 4.75 5.75 8.75 _
D.C.” |~ 300Piv 400F;v | S00Piv | 600Piv
Amps 210Rms | 280Rms | 350Rms | 420Rms
3 .2 .3 .4 .48
12 1.00 1.35 1.45 1.70
18 1.10 1.50 Query Quers
S 2.15 2.45 2.75 3.3
100 3.75 4.60 5.5 8.00
240 11.70 19.80 27.90 Query
Sil. Pressfit 18A up to 100 Piv ... ... .4 for 51
Micro or Muwitch €CSD 35 Amp/AC-DC. .3 for $1

“TAB" » SCR's x TRANSISTORS * DIODES!!!

Full Leads Factory Tested & Gtd! U.5.A. Mjg.
PNP/HiPower/15Amp Round TO36 Pckg!

Naal 442, 277, 278, D5501 up to
20 Velts Vo $1 @, S for $5
2N278, 443, 174 up & 80w @ 2 for 5.
PNP Diamond/34-2N155, 156, 235, 242,
254, 255, 256 257, 301, 351 ¢35 @, 4,51
PNP/ Smnal up ta 50Mw TOS c25 , & for S1
NPN/Signal IF, RF, 05C, TOS5. OVS. ¢25 @ . 6 for $1
PNP 2N670/300Mw ¢35 @, 4 for 51
PNP 2N671/1watt ¢5 3 fo
Silicon PNP 105 s Tol8 “Perg ¢ 25 @y B for 31
Power Heat Sink Finned 100Sq” $1 @,
STABISTOR Diodes Fwd Regulators Cwatt S'rar $1
Zenner Diodes up to One Watt 6to200v ¢70 @, 3for$2
Zener Diodes Ton watt 6 to 150v $1.43 @, 4 for $5
Zener Diodes 1watt/50, Tolerance $1.25 @, 3 for $3
Zener Diodes 10watt/859, Tolerance $2 3 for 35
TO36 or TO3 or TO10 Mica Mtg Kit ¢30 @ 4 for §1

3000 Plv/2100 Rms ('1 "()() Mx $1.80@ , for $10
6000 Piv/4200 Rm 0 Ma $4@, 4 for $15
12009 Piv /8400 I{ms ‘.ZOO Ma 810 @, 3 for $25
U1 Slllcon lube Repl. $1.90 - or $11
n-u Chgr 6 & 12v up to 5A $8 2 for $15
NIR AUTO IG'\”TION 50 to GOV/IO \\alt. .%1
)V-)’IS 539, 540 3A/TO10 ¢50@ for S1
“'SCR'" SILICON CONTROLLED RECTIFIERS!
PRV 7A 16A 25A PRV 7A 16A 25A
25 . .50 .85 250 1.85 2.25 2.60
S0 .50 .75 1.00 300 2.00 245 2.80
100 .90 1.35 1.60 400 2.50 2.90 3.35
150 1.00 165 2.00 500 3.25 3.60 4.00
200 1.30 190 2.30 600 3.50 4.35 4.60

Silicon Diodes 3&6 Amp Studs Untested 12 for 51 |
Glass Diodes 1N34,/48/60/64 Untested 20 for $1 {

I yy TERMS: Money Back Guarantee.
TAB Ouor Bzoth );:ear $2 Min. order

dd shpg charges
shown subject to ch
111-JG Liberty St., N. Y. 6,

SEND 25¢ Phone: REctor 2-6425 for‘ CATALOG

LOW-COST BUSINESS AIDS
FOR RADIO-TV SERVICE

|
[
[ Order books, invoice forms, job ticket
books, service call books, cash books and
| statement books for use with your rub-
' ber stamp. Customer file systems., book-
keeping systems, many others.
| FREE 32 PAGE CATALOG now.
i OELRICH PUBLICATIONS
6556 Higgins Rd., Chicago, llIl.

Write for

60656

R |

FREF CAIALOG,

148 PAGES e« NEARLY 4,000 BARGAINS
OPTICS » SCIENCE » MATH

Completely new 1965 edition. New
items. categories, illustrations. 148 new,
easy-lto-read pages packed with nearly
4000 items. Dozens of electrical and elec-
tramagnetic parts. accessories. Enormous
selection of Astronomical Telescopes,
Mxmoicupes Blnocuhrs Magnifiers, Mag-
nets. Lenses, Prisms. Manv war surplus
ftems: for hobtyists, perimenters,
workshop, factory. Write for c'ntalo;r ‘EH’.

CLIP AND MAIL COUPON TODA

EDMUND SCIENTIFIC CO., Barrington, N. J.

«
1
1 PLEASE SEND ME FREE CATALOG “EH"’ :
) Name 1
I Address
i City -« vvver i '
L T gy

Rectifiers & Transistors
750 ma Silicon diodes | Silicon Power Diode Studs
“Epoxy’’ or “Top Hat” 3 amps
PV PV PV PV
50 5¢ 600 21¢| 25 6¢ 300 25¢
100 7¢  *700 25¢| S0 8¢ 400 28¢
200 10¢  °800 32¢|100 14¢ 500 35¢
400 14¢  °900 40¢ |150 16¢ 600 40¢
500 18¢ “Top Hat only 1200 22¢ All Tests
Full Leads, Tested, Guaranteed, American made
10 Watt Sil. Zener studs, 5v-130v, any voltage $1.25 ea.
1 Watt Zener Diode Anal leads 6v-200v. 50¢ ea.
Hi-Voltage-Silicon epoxy diode, 212" x ‘% x Vo,
Hoffman—3000 PIV-200ma. $1.95 ea.
Hoffman—6000 PiV-200ma. ... $4.50 ea.
Thermistor, glass bead, 1200 ohms, 600°F 2/%$1.00
Sil. Power 2N1724—$1 50; 2N1936—$2.00
20 Watt Germanium (Internal Heat Sink)

2n1038 8 for $1.00 2n1042 6 for $1.00
2n1039 6 for $1.00 2n1043 4 tor $1.00
261040 . ... 4 for $1.00 2n1044 2 for $1.00
2n1041 2 for $1.00 2n1045 . 70¢

150 Watt Germanium Hi-Freq Power
100 Volts, 10 amp. 100 Volts, 20 amp.

2n1046 $1.50 ea. 2n1907 $1.95 ea.
150 Watt Germanium Power

2n250 . .. 3 for $1.00 2n458 ... ... ... 90¢

2n251 .. 2 for $l.00 2n1021 $1.00

2n456 . ... ... ... 70¢ 2n1022 $1.25

20457 .. ... ... .. 80

¢
HF Sil. 2n702-100me 40¢; 2n703-150me 60¢
Ger. Switching Transistors 2n 1300 series, assorted,
tested, PNP or NPN 10 for $1.00
Philco Sil., NPN, 2N2479, new 3 for $1.00
Ger Mesa lransmnr, PNP, 10/$1.00
HF Silicon tetrode, 3N35—75¢ ea.
Sit. diodes, lNZOO series, assorted, new 15 for $1.00
Ger. diodes, glass, new 15 for $1.
Nickel Cadmium Battery 9% oz. 2%” x %" x 41",
8 amp-hrs.—$1.95 ea.
Varicap-voltage variable capacitor—47 pf at 4v., 4:1,
new $1.25 ea.

10 different pots 2-4W .. ... ... . ... ..... $1.00
80 assorted ;W resistors ... . ...... $1.00
25 different power resistors to 50W ..... $1.00
Silicon Controlled Rectifiers

PRV 7 16 PRV 7 16
amp. amp. amp. amp.

25 .28 .48 200 1.05 1.70

50 .48 .70 300 1.60 2.20

100 .70 1.20 400 2.10 2.70
150 .80 1.50 500 2.80 3.30

600 3.00
Money hack guarantee, $2.00 min. order, Ineiude postage,
Catalogue 25¢
ELECTRONIC COMPONENTS CO.
Box 29028 Baton Rouge, La. 70821 |

— et e e e o]

SERVICEMEN & DEALERS
Let us be your main source of supply on ail
DELCO and BENDIX AUTO RADIO PARTS
Send part numbers wanted,
factory discounts—shipped COD.
LARANCO DISTRIBUTORS
P.O. BOX 108, BAYCHESTER
STATION; BRONX, N.Y. 10469

SILICON RECTIFIER SALE

IMMEDIATE DELIVERY

FULLY GTD NEWEST TYPE
AMERICAN MADE FULLY TESTED

750 MA-SILICON “TOPHAT' DIODES

LOW LEAKAGE FULL LEAD LENGTH

PIV'RMS T p|vt{nms s | PIV’RMS PIV/RMS
14 300/210

05 ea | .09 ea | 12 ea 6 ea
PIV/RMS | " Piv/Rms | PIV/RMS PIV/RMS
400/ 28U 500/350 600 420 700/490
.20 ea | T2d ea. 32 ea. .40 ca.
PIVIRMS PIV/RMS PIV RMS PIV/RMS
80 900/630 | ooo 700 1100/770

ea. 75 ea

48 ea 55 ea.

ALL TESTS AC & DC & FWD & LOAD
SILICON POWER DIODE STUDS

D.C. 50 PtV 100 PIV 150 PIV 200 PIV
AMPS 35 RMS 70 RMS 105 RMS___ 140 RMS
3 (12 ea 18 ea 22 ea .30 ea

12 \as 85 75 ‘50

35 90 115 1.50 1.70

50 1'60 1.90 230 2.80

100 1.75 2.15 255  3us
D.C. 300 PIV 400 PIV. 500 PIV. 600 PtV
AMPS yg RME LBD RMS __350 RMS _ 450 RMS
3 Ja0 ea .45 ea .55 ea 65 ea

12 110 1.35 1.50 70

35 2.35 255 3.00 3.50

50 350 a:20 5.25 7.00

100 375 4.80 5.65 8.00
“SCR"’ SILICDN CONTROLLED RECTIFIERS “SCR"
7 7 16 25
_PRV_amp Amp AMP PRV _AMP _AMP AMP
25 .50 85 1.20F250 2.30 2.65 3.10
50 85 120 1.40@300 2.60 3.00 3.40
100 1.35 1.80 2200300 300 340 415
150 1.60 2.10 2.65 500 3.7% 4.25 4.75
200 1.75 240 2.90Me600 a00 500 525

Money Back guarantee. $2.00 min. order. Orders
F.0.B. NYC. Include check or money order. Shpg.
charges plus. C.0.D. orders 25% down.

Warren Electronic Components
230 Mercer St., N. Y., N. Y. 10012 e OR 3-2620

WRITE, WIRE OR PHONE BARRY

for biggest selection on hard to get,
out of production type tubes. We carry
most special purpose, Hi-Fidelity, Eu-
ropean types—including BRIMAR—
TELEFUNKEN—MULLARD—AMPER-
EX. Also RCA, Westinghouse, G.E. and
others. We are official distributors for
Raytheon—Westinghouse & EIMAC
TUBES.

Wrife for our latest catalog
BARRY ELECTRONICS
512 Broadway, N. Y. 12, N. Y,
Tel. 212-WA 5-7000

You con‘with the Alsynco Slide Rule, Professiona! 10 Scole Model.

Solve the most complex math problems Engineering

—cube roots—Ilogarithms quickly, cas- m?‘l‘i"emzt’r'ﬁc_
ily. The perfect answer for the elec- tions——ONLY

Work like the pros with the Alsynco
Rule.

Bonus offer! Self-teaching illustrated course on slide rule
technology regularly $2.00. With slide rule only %4.95 ppd.
No C.0.D. Send post card for free literature.

Alsynco RE-3 171 S. Main St., Natick, Mass.

tronic hobbyist, designer, engincer. Not
a toy but a truly professional tool. 5400

www.americanradiohistorv.com

CONVERT TO COLOR TV

COLORDAPTOR—A simple 10-
tube circuit and rotating color
wheel converts any size B &
TV 1o receive compatible color.
COLORDAPTOR — Easily at-
tached to any TV set, does not
affect normal operation, often
built fromn parts experimenters
have on hand, BRILLIANT
COLORI

Complete booklet—uives theory of opera- SI 95

tion, all construction details, schematic,
and sample color AIters, ...

Essential Parts Kit— 19 95
includes all special parts—coils, delay »
line, crystal, color fllters. Add $1.00

for sets over 167,

COLORDAPTOR

1798 Santa Cruz,
Menlo Park, Callf.

RADIO-ELECTRONICS
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TRANSISTOR SPECIFICATIONS AND SUBSTITU-

TION HANDBOOK (2nd Edition), by Editorial
Staff of TechPress Publications. TechPress, Inc.,
Brownsburg, Ind. 46112. 6 x 9 in., 124 pp. (un-
numbered). Paper, $1.95

Manufacturers’ specifications for more
than 5,000 transistors, together with suit-
able substitutions. Obsolete types arc
marked with an asterisk. Beside the regular
specifications, the normal use (af, rf, etc.).
as well as codes for the manufacturer and
base type, are given. The base types are il-
lustrated in an appendix.

COLOR TV TROUBLESHOOTING P!CT-O-GUIDE,
edited by John R. Meagher.
nents & Devices, Radio Corporation of America,
Harrison, N. J. 6 x 9% in., 153 pp. Paper $5.75.

The 1964 Color TV Troubleshooting
Pict-O-Guide is a completely new book,
with a different format from the older
guides and a greatly expanded Trouble-
shooting Section. Twelve chapters, includ-
ing one on troubleshooting black-and-white
defects unique to color receivers and anoth-
er on special alignment techniques for color
receivers.

Electronic Compo-

continued on page 107

—> SUB CARRIER DETECTOR <—

. Add programs of commercial-
T free music thru your FM
tuner. Detector, self-powered,
plugs into mu!flplex cutput
of tuner or easily wired into
discriminator and permits re-
ception of famous back-
ground music programs now
transmitted as hidden programs on the FM broad-
cast band from coast to coast. Use with ANY
FM tuner.

WIRED UNIT $75.00
KIT, with pretuned coils,
no alignment necessary $49.50
crystal-controlled receivers available

MUSIC ASSOCIATED
65 Glenwood Road
Upper Moniclair, New Jersey
phone 744-3387 area code 201

PN
% MINIATURIZATION %
80,000 SEMICONDUCTORS
150.000 RESISTORS
SALE < 100,000 ELECTROLYTICS

d TANTALYTICS
SCR’s, SCS’s, TRANSWITCHES
WRITE FOR FREE CATALOG
TRANSISTORS UNLIMITED COMPANY
462 Jericho Turnpike
Y. (516) 747-7221

Mineola, L. I., N

FREE Catalog

;3 OF THE WORLD’S FINEST

tX ELECTRONIC GOV'T

,’SURPI.US BARGAINS

HUNDREDS OF TOP QUALITY

ITEMS Receivers, Transmitters,
Microphones, Inverters, Power Supplies,
Moters, P’hones, Antennas, Indicators,
Fllurs Transformers, Amplifiers,
Headsets. Converters, Control Boxes,
Dynamotors, Test Equipment, Mowrs
Blowers, Cable. Keyers, Chokes, Hand-
sets. Switches, elc., etc. Send for Pree
Catalog—Dept. RE.

FAIR RADIO SALES

2133 ELIDA RD.+ Box 1105 « LIMA, OHIO

MARCH, 1965

ADVERTISING INDEX

RADIO-ELECTRONICS does not assume respon- |
sibility for any errors which may appear in the
index below. |

Acoustic Research, Inc. .................... 16
Amperex Electronic Corp. ......... Second Cover
Amplifier Corp. of America ................ 89
Barker Products Company ................. 70
British Industrics Corp. (Garrard) ......... 61 |
Brooks Radio & TV Corp. ................ 96, 97
Burstein-Applebee Co. ..................... 94
Capitol Radio Engineering Institute, The ...10-13 !
Castle TV Tuner Service, Inc. .............. 8

|
CLASSIFIED . :..vovumioongimobsdssagss: s 106
Cleveland Institute of Electronics ....... 82-85, 89 |
Conar (Div. of National Radio Institute) 88 |
Continental Radio Co. ............ ... .... 104
Cornell Electronics Co. .......ooviva.... 199 :
DeVry Technical Institute .............. 7
ECI Electronics Communications Inc. ....... 14 1
Electronic Chemical Corp. ................. 77
Electronic Measurements Corp. (EMC) ... .. 87
Esse Radio Co. vovvvviiiniiiin i 198
Euphonics Marketing ,.................... . 28 ;
Eindey [CO:  wivanimatt wdiwin cal G h g owin! sl 23 |
Garrard (British Industries Corp.) .......... 61
Gernsback Library, Inc. ............... 68, 69, 77
Heald’s Engineering College ................ 103
Hgath (Cor siiiaoasmedtiompmnied SEFovwtl - Sim: 5's - 62-65 |
IEMEAE, o derelar o e aYems dd b S Aied . . 97
International Crysital Manufacturing Co., Inc. 108

International Exhibition of Electronic Com- |
ponents
JFD Electronics Corp.
Kinematix, Inc,
Lafayette Radio Electronics
Mallory & Co. Inc., P. R.
Milwaukee School of Engineering .
National Radio Institute
National Technical Schools
North American Philips, Inc.
(Norelco)
Olson Electronics, Inc.
Philco (Techrep Div.)
Pacific Organs
Polypaks
Progressive “Edu-Kits”
Quam-Nichols Co.
Quietrole Co.
RCA Electronic Components
and Devices
RCA Institutes
Record Club of America
Rider Publishing Inc., John F. .........
Sams & Co. Inc, Howard W. ... . ... .. ... 9. 71
Sarkes-Tarzian, Inc¢. (Tuner Service Div.) ...
Saxitone Tape Sales

Inc. v,

Scott, Inc., H. H. |
Sencore . ...
SONAL  gan - g Ahes &5t 500 B A oienhibnr s ofihas o Froam e |
Sonotone Corp. ... .ov v
Sylvania (Subsidiary of General Telephone & [
ElECtToNiCS) « g sacam ke 1 - iowrddoia s 15 |
Tarzian, Inc., Sarkes (Tuner Service Div.) ... 70 |
Turner Microphone Co. ................... 67
United Radio Co. ......................... 102
University, LTV (Div. of Ling-Temco-Vought, 1
Inc.) o 2

Webster (Raytheon)
Weller Electric Co. ...
Winegard Co.

MARKET CENTER

Alsynco

Barry Electronics Corp.
Colordaptor

Edmund Scientific Corp.
Electronic Components Co.
Fair Radio Sales

Laranco Distributors
Music Associated

Oelrich Publications

Tab

Transistors Unlimited Co.
Warren Electronic Components

101

SCHOOL DIRECTORY

American Institute of Engineering & Technology
Central Technical Institute |
Coyne Electronics Institute (Home Training Div.) i
Electronic Technical Institute

Grantham School of Electronics

Indiana Home Study Institute, The

Northrop Institute of Technology

Tri-State College

Valparaiso Technical Institute

www americanradiohistorv. com

FAMOUS BC-645 TRANSCEIVER
15 Tubes 435 to 500 MC

Can he moditied for 2-wa
communication. voice or
450

corle. on hiwum bhand 42

me. tixed amd mobile 451,
4690 mc. television experi-
mentai  470.-500 - mc. 13
tuhes  (tubes X

mnrc than \\lc R
TET. 4- H7 =

160 m NEW
. and new BC-645% with tubes.
supply in factors carton
Shipping welght 23 s,

less Power

PE-101C Dynamotor.
UHF Antenna Assembly.......
Complete Set of 10 Plugs
Control Box

SPECIAL ‘“PACKAGE’ OFFER:
n‘( 0!J(Tr|n~c«|\or‘ I:\\n'nnulor and  all acceessories
hove, COM IRAND NEV
While' stocks 29.50

EBSasmssNssssTsssnnnnnnndn NN NN

ARC-3 RECEIVER!
. $21.50

lul|es from 100

Complete w-m AllEtubos Exc. Used

vasnl conlvnll(-d 17.tube sul)omet

1o 156 NC.. AM.. on any B preselected channels,
28-vel: DC power mput Yul)es 1-9002. 6-6AKS,
1.12SHY, 3.12§ 8001, 1.12H6, 2-12S8N7,
1-128L7. 1-x2A6

110 V A.C. Power Supply Kit for above 15 00
Factory Wired and Yested. . . . . ... .. .. 9S

ARC-3 TRANSMITTER

Companion unit for above tuncs 100 to 156 MC on
any 8 pre-selected channels. 9 tubes, crystal con-

trolled. provides tone and voice modulation, 28V
DC Power input. Comnplete with  all $ 95
Tubes: 3-6V6, 2-832A. 1.12SH7. 1-645, 18
2-6L6. Exc. Used ............. Only

Like new condition . .0 .$28.50
ARC-3 PUSHBUTTON CONTROL BOX %5.95

SN NSNS ARSI Na NS e aaNS s AR R REnasARRENE

SCR-274 COMMAND EQUIPMENT

ALL COMPLETE WITH TUBES Like
Type Description Used NEW
‘BC-453 Receiver 190-550 KC. ., ... $14. 95 $18.95
BC-454 Recciver 3-6 MC. ...... e ASh 19.50
BC-455 Receiver 6.9 MC. . .., .. 13, ‘15 19.50
BC346 Receiver 550.1500 Ke (.mmqu with  all
1ubes, Droasd New, o original |tnl\i ....... $44.95
1.5 to 3 MC. Receiver Brand Nc¢ $19.95
110 Voit AC Power Supply Kit for all 274.N and

ARCS I.|.||\|)~. Compicte with metad

Cise nstruetions L L. L L, L, L., -
Factory wired. Ie~lm| ready 1o operate .$12.50
SPLINED TUNING KNOB for 2T9.N amd ANCS
RECEIVIE lz~ Fn Be- . BC H

Aiors, on b 49¢

2.0 W i Me Tro mumn
BC 457 YRANS E

. .USED 3.45 N
ORIES A\AIIAHII Fonr \R()\‘

MICROPHONES Checl(ed Out, Perfect
¥-17 nlmn Haml Mike
E U s s Brand New $7.95

l-“; ...... I.ike New $5.75
HEADPHONES Checked Out, Per's:(
Description XC. BRAND
USED NEW
HS5-23  High Impedance ,........,. $2.79 $4.95
.HS$-33—Low Impedance ... .10 "" 3. 5.45
HS-30. -Low Iimp. (teatherwt.) . 0 1.65
H.16 U . High {mp. (2 units) . 3. .95
YELEPNON!CS—GOO ohm Low |moodance MEAD
SETS. BRAND NEW. PER PAIR $3.95

€D-307A Cords. with PLSS plug and JK26 Jack
Earnhone Cushions for above—
sSsEsEssmsRvesansmnsnann

APN-12 3-INCH SCOPE

Has vertical and horizontal sweep
with focus and intensity controls,
coaxial  antenna changeover motor,
Ccimplete with 11 tubes and 3JP1
CR Tube. For 115 V. 400 cy:le AC
and 24 V DC. Clvcult ma- $1
gram included. LIKE
----.-.---------.-----..--.---------.----

TG-34A CODE KEYER

Self-contained automatic  unit.
reproduces code practice signals
. By use

built-in provides

code-practice signals to one or
speeds

more persons  at from

5 to 25 WPM._

Like New,
Yested
15

Reels,

Ann\
1>

BC-929 3-Inch Scope, with all tubes,

BRAND NEW ..., 14.95
‘Conversion instructions, with diagram, for 110 V
AC operation $.65

EE-8 FIELD PHONES

Checked out. perfect working or-
der. Complete with all parts. Excel-

lent Condition. $]450 o

LIKE NEW! Each ...
SCHEMATIC DIAGRAMS "~ %5

Please include 257,
C.0.D.. or Remittance in Full. 50¢ Handling Charges
jon all orders under $5.00. All shipments F.0.B. Our
Warehouse, N.Y.C. All Merchandise subject to Prior
Sale and Price Change. SEND FOR FREE CATALOG.

EERERaNsNERmEanaN"
For mo:t equipment ssc
on this page. each

Deposit with order—Balance

CONTINENTAL RADIO CO.

Telephone: CO 7-4605
75 Leonard St. New York 13, N. Y.
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E(’glassitied Ads

per word . . . minimum 10 words.

word . . . no minimum.

match advance payment.

COMMERCIAL RATE (for firms or individuals offering commercial products or services): 55¢
NON-COMMERCIAL RATE (for individuals who want to buy or sell personal items): 30¢ per

Payment must accompany all ads except those placed by accredited advertising agencies.
10% discount on 12 consecutive insertions, if paid in advance. Misleading or objectionable
ads not accepted. Copy for May issue must reach us before March 10th.

WORD COUNT: Include name and address. Name of city (Des Moines) or of state (New York)
counts as one word each. Zone or Zip Code numbers not counted. (We reserve the right to
omit Zip Code if space does not permit.) Count each abbreviation, initial, single figure or
group of figures or letters as a word. Symbols or groups such as 8x10, COD, AC, etc., count
as one word. Hyphenated words count as two words. Minor over-wordage will be edited to

"Generali

TV SERVICE ORDER BOOKS for use with your
rubber stamp. Duplicate or triplicate. Low cost.
Write for FREE 32 PAGE CATALOG and Special
Rubber Stamp Offer. OELRICH PUBLICATIONS,
6556 W. Higgins, Chicago, !ll. 60656.

72 page lllustrated Government Surplus Radio,
Gadgeteers Catalog 20¢g. MESHNA, Nahant,
Mass.

FREE SONG ‘HIT’ _COPY to you, five friends.
Send names, addresses: NORDYKE_PubI:shers,
6000-29 Sunset, Hollywood, California 90028

McGEE RADIO COMPANY. Bi% 1965 176-page
catalog sent free. America’'s best values hi-fi-
amplifiers-speakers-electronic parts. 1901 Mc-
Gee Street, Dept. RE, Kansas City, Mo. 64108.

Canadians

GIANT SURPLUS BARGAIN PACKED CATALOGS.
Electronics, Hi-Fi, Shortwave, Amateur, Citizens
Radio, Rush $1.00 (Refunded). ETCO, Box 741,
Dept. R. Montreal, Canada.

CANADIANS Have you seen ELECTRON, Cana-
da's own Service and Hobby magazine? Sub-
scription $3.50. ELECTRON, Box 796, Montreal,
Canada.

TRANSISTOR AND SEMICONDUCTOR SPECIAL-
ISTS. Free winter catalogue contains reference
data on over 300 types. J. & J. ELECTRONICS,
Box 1437, Winnipeg, Manitoba.

' WANTED ‘

CASH for following tubes having good flla[pents:
All types DeForest, Arcturus “blue glass’’, and
Daven brands. Sodion D-21, S-13, S-14.”Speegj
291, 293, McCullough 403. Raytheon “BA" recti-
fier, Emerson Multivalve. For private collection.
EARLE YOUNG, 450 Magee Ave., Rochester,
N.Y. 14613

G-R, H-P, L&N, etc.. Special tubes, manuals,
military electronics. ENGINEERING ASSOC!-
ATES, 434 Patterson Road, Dayton 19, Ohio.

QUICK CASH ... for Electronic EQUIPMENT,
COMPONENTS, unused TUBES. Send list now!
BARRY, 512 Broadway, New York, N. Y. 10012,
212 WALKER 5-7000.

January & February 1929 issues RADIO NEWS
in good condition. Quote price. Editor, RADIO-
ELECTRONICS.

SERVICES

METERS—MULTIMETERS REPAIRED and cali-
brated. BIGELOW ELECTRONICS, Box 71-B,
Bluffton, Ohio.

SPEAKER RECO;HNG. Satisfaction Guaranteed.
C & M RECONE CO., 11 Witherspoon Street,
Princeton, New Jersey

AMPEX TAPE DISCOUNTED. Write COLLEGE-
TOWN AUDIO, Box 342R, Columbia, Missouri
65202

TRANSISTORIZED products deafers catalog, $1.
INTERMARKET, CPO 1717, Tokyo, Japan.
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ALL MAKES OF ELECTRICAL INSTRUMENTS
AND TESTING equipment repaired. HAZELTON
:\leTRUMENT CO.,, 128 Liberty St., New York,

INVENTORS! Convert your idea into cash. Let us
help you get the highest price for your patented
or unpatented invention. For free details about
our personalized services, write HANOVER |N-
VENTION BROKERAGE, Dept. 517, 120 Liberty
St.. New York 6, N.Y.
TV TUNERS Rebuilt and Aligned per manufac-
turers specification. Only $9.50. Any Make UHF
or VHF. We ship COD Ninety day written guar-
antee. Ship complete with tubes or write for
free maijling kit and dealer brochure. JW ELEC-
TRONICS, Box 51 D, Bloomington, Ind.

i Business
Opportunities

HIGH WEEKLY EARNINGS! Address-mail letters
featuring real merchandise. Get $10 with every
order-keep $8 profit. Supplies furnished. Free
particulars. MODERN MERCHANDISING, Box
357, Oceanside, N.Y.

$50 per 1000 possible. Addressing 1000 en-
velopes. Longhand-typewriter Home-spare time.
Free particulars. GENERAL ENTERPRISES. Box
303, Island Park, New York

Be a part time employment counsellor. $1 name
?ddrl(a:ssi.'fEmployment Division. Box 3667 Fuller-
on, Calif.

ANTIQUE EDISON CYLINDER PHONOGRAPHS.
Released from storage. Each machine complete.
Horn, Cylinders. Working. Each $80.00. TRACY
STORAGE, 114 State, Brewer, Maine

Component quotations-tapes Mylar 1800’ post-
%a;d $1.59 each. BAYLA, Box 131RE Wantagh,

EDUCATIONAL RECORDINGS, sound effects,
satire—free catalog. SOUNTAGE RECORDING,
Box 176, Levittown, New York 11756

DISCOUNT RECORDS — All labels. Free Ii;t.
Write CLIFF HOUSE, Box 42R12, Utica, N.Y.

WRITE for highest discounts on components,
recorders, tapes, from franchised distributors.
Send for FREE monthly specials. CARSTON,
125-R East 88, N.Y.C. 10028,

TAPE RECORDER BARGAINS. Brand new, latest
models, $10.00 above cost. ARKAY SALES, 22.05
Riverside Avenue. Medford, Mass. 02155

RENT STEREO TAPES—over 2,500 different—all
major_ labels — free brochure. STEREO-PARTI,
1616 Terrace Way, Santa Ro;a, Calif.

STEREO TAPES. Save up to 60% (no member-
ship fees). We discount recorders, batteries, ac-
cessories, and mail pre-recorded tape prepaid
anywhere that United States rates prevail. Free
60 page catalog. SAXITONE, 1776 Columbia
Road N.W., Washington, D.C. 20009 -

Complete line of audio amplifiers from 1-20W,
modular construction. Send for details BRENT-
WOOD, ENGINEERING LABORATORIES, 91 Ful-
ton St., Brentwood, N.Y. 11717

ECORDS made from your tapes. 45 or 33 rpm.
For price list and format send $1 BARRIE
LABORATORIES, Box 206, North Wales, Pa.

WWW.americanradiohistorv.com

SCOTCH RECORDING TAPE at Big Discounts:
1200 feet Mylar 7 .99¢. BROOKLINE ELEC.
TRONICS 2831 West 23rd St. Brooklyn, New
York 11224

Z ﬂack Stereo 'Fap;es_, fargt:elgctia, Send for
Information, ALL tapes $3.75. TAPES John
ﬂenry, 6042 North Lawndale, Chicago, Illinois.

TOP quality Sarkes Tarzian’s Galaxie tensilized
Mylar tapes: 1800'—1.56, 2400'—2.59, 3600'—
3.69, plus postage. Moneyback guarantee. Free
Price Iist, handbook: ‘‘Fin with your tape re-
corder”. POFE ELECTRONICS, 1716-RE North-
field, Muncie, Indiana

STEREO TAPE RENTALS for the aisc}iminating
listener. Free Catalog. GOLD COAST TAPE LI
BjARY, Box 2262-P§Im Village, Hialeah, Fla.

TAPE recorders, Hi-Fi components, Sleep-learn-
ing equipment, Tapes, Unusual values. Free
catalog. DRESSNER, 1523 Jericho Turnpike,
New Hyde Park 5, N.Y.

HI-FI COMPONENTS, Tape Recorders, at guaran-
teed “WE will not be undersold” prices. 15-day
moneyback guarantee. Two-year waranty. NO
Catalog. Quotations Free. HI-FIDELITY CENTER,
1797 (R) 1st Ave., New York, N.Y. 10028

Electronics

WOW! Components jackpots, 79¢ each, 3 for
$2.00. Tube lists free. STEINMETZ, 7519 Maple-
wood, Hammond, ind.

FREE ELECTRONICS CATALOG. Tremendous
bargains. ELECTROLABS, Department C-239G,
Hewlett, New York 11557,

15 DISTANCE One-tube plans—25¢. “Radio
Workbench' Handbook—50¢. Catalog. LABORA-
TORIES, 1131-B Valota, Redwood City, California

TV CAMERA under $40.00—Completely transis-
torl;ed space age flying spot scanner—sche-
matics, photographs, plans—$3.00—BECK, 777
Ruth Drive, Newbury Park, Calif.

TRANSISTORS, Miniature electronic compo-
nents, Below Wholesale prices. Send for free
catalog. ELECTRONIC COETROL DESIGN COM-
PANY, P.O. Box 1432A, Plainfield, N.J. 07061

FREE! Giant bargain catalog on transistors, di-
odes, rectifiers, components, valuable parts,
equipment. POLY PAKS, P. O. Box 9428, Lynn-
field, Mass.

RESISTORS, newest type metal-film, Copper
Circuit Board, Capacitors, Terminal Blocks, Free
Catalog. FARNSWORTH ELECTRONIC COM-
P?G%I;NTS, 88 Berkeley, Rochester, New York
1

HOW to nickel-plate metals without electricity-.
.35¢ THOMAS, 839 South Albemarle, York,
Penna, 17403

GOVERNMENT SURPLUS JEEPS—$62.50, Volt-
meters—$1.05, Transmitters—$6.18, Oscillo-
scopes, Walkie-Talkies, Multimeters. Typical
Surplus Prices. Exciting Details FREE. Write:
$N1;(ERPRISES, Box 402-F21, Jamaica 30, New
or

CONVERT any television to sensitive, big-screen
oscilloscope. Only minor changes required. No
electronic _experience necessary. |llustrated
plans $2. RELCO, Box 10563, Houston 18, Tex.
DIAGRAMS FOR REPAIRING RADIOS $1.00. Tel-
evision $2.50. Give make, model. DIAGRAM
SERVICE, Box 1151 RE, Manchester, Conn.

TV CAMERAS, transmitters, converters, etc.
Lowest factory prices. Catalog 10¢. VANGUARD,
190-48-99th Ave., Hollis, N.Y. 11423.

Organs, Timers. Computers, etc.—$1 up. Cata-
log 25¢. refundable. PARKS, Box 1665, Seattle,
Wash. 98125.

SALVAGE CIRCUIT BOARDS packed with dozens
of transistors, diodes, miniature transformers,
capacitors etc. Assortment “A” $5.00. '‘B"’ $4.00,
“C"” $3.00, all different, postpaid. ENGINEER-
ING ASSOCIATES, 434 Patterson Road, Dayton,
Ohio 45419.

RADIO & TV TUBES 33; Free List. CORNELL,
4217-E University, San Diego, Cailf. 92105.

BEFORE You Buy Receiving Tubes, Test Equip-
ment, Hi-Fi Components, Kits, Parts, etc....
send for Giant Free Zalytron Current Catalog,
featuring all STANDARD BRAND TUBES all
Brand New Premium Individually Boxed, One
Year Guarantee—all at BIGGEST DISCOUNTS
in America! We serve professiona! servicemen,

hobbyists, experimenters, engineers, techni-
cians. WHY PAY MORE? ZALYTRON TUBE
CORP., 469R Jericho Turnpike, Mineola, N.Y.

11502

TRANSISTORIZED MOSBILE POWER SUPPLY.
12vVDC input, output 275VDC at 100MA! Brand
new and guaranteed. Only $16.44 postpaid in
USA! Order now, Limited supply. TECHNICAL
EQUIPMENT PRODUCTS CO. 106 Lynn St,
Tullahoma, Tenn. 37388

RADIO-ELECTRONICS
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TV Cameras Semi-Conductors Tubes FREE cata-
log SPERA ELECTRONICS 32-20 37th Ave. Long
Island City, N.Y. 11100

FREE catalog: Wholesale electronics parts and
equipment. WESTERN COMPONENTS, Box 2581,
El Cajon, California

;I'RANSISTOR IGNITION! Coil, ballast 7.95 Free
parts lists. TRANSFIRE Carlisle 20, Mass. 01741

NEW SUPERSENSITIVE TRANSISTOR
detect buried gold, silver, coins. Kits, assem-
bled models, $19.95 up. Underwater models
available. Free catalog. RELCO — A25, Box
10563, Houston 18, Texas.

locators

DIAGRAMS, plus complete service information.
Television $2, Radio, Hi-Fi, etc. $1. SERVICAIDE,
Box 3412, Harrisburg, Pa. 17105

PRINTED CIRCUIT BOARDS. Hams. Experl

menters. Catalog 10¢. P/M ELECTRONICS, Box
6288, Seattle, Wash. 98188.

EDUCATION/

INSTRUCTION

LEARN ELECTRONIC ORGAN SERVICING. New
home study course covering all makes elec-
tronic organ including transistors. Experimental
kits—schematics—trouble-shooting. Accredited
NHSC-GI' Approved. Write for free booklet.
NILES BRYANT SCHOOL, 3631 Stockton Blvd.,
Dept. F, Sacramento 20, Calif.

HIGHLY—effectlve home study review for FCC
commercial phone exams. Free literature!
COOK’S SCHOOL OF ELECTRONICS, Craig-
mont ldaho 83523

FCC LICENSE in 6 weeks Flrst Class Radio Tele-
phone. Results Guaranteed. ELKINS RADIO
SCHOOL, 2603E Inwoad, Dallas, Tex.

SLEEP LEARNING Hypnotlsm' Tapes, records,
books, equipment. Details, strange catalog
FREE. RESEARCH ASSOCIATION, Box 24-RD,
Olympla Wash.

BROADCASTING, Communications Electronics
taught quickly—resident classes; correspond-
ence. Free details. Write: Dept. 4, GRANTHAM
SCHOOLS, 1505 N. Western, Hollywood Catif.
90027
PIANO Tuning learned quickly at home. Tre-
mendous field! Musical knowledge unnecessary.
Information free. EMPIRE SCHOOL OF PIANO
TUNING, Dep't. RE Box 327. Shenandoah Sta-
tion, Mnaml Florida 33145. (Founded 1935.)

 BUSINESS AIDS

JUST STARTING IN TV SERVICE? Write for FREE
32 PAGE CATALOG of Service Order books,
invoices, job tickets, phone message books,
statements and file systems. OELRICH PUBLI-
CATIONS, 6556 W. Higgins, Chicago, Ill. 60656.

1_000 Bru-smeiss V(ilards “Raised Letters” $3. 95
postpaid. Samples. ROUTH RE12, 2633 Randle-
man. Greensboro. N.C. 27406.

BOOKS
continued from page 105

ABC’S OF ELECTRIC MOTORS AND GENERA-
TORS, by Allan Lytel. Howard W. Sams & Co.,
Inc., 4300 W. 62 St., Indianapolis 6, Ind. 5% x
8% in., 128 pp. Paper, $1.95

A practical study of ac and dc ma-
chines and how to control them. Begins
with basic laws of electricity and magnetism,
ends with maintenance hints and tests.

AUTO RADIO 1964-1965 DIAGRAMS, compiled
by M. N. Beitman. Supreme Publications, 1760
Balsam Rd., Highland Park, Ill. 8% x 10% in., 128
pp. Paper, $2.50

A compilation of service data on over
200 different AM and AM—FM auto radios
sold under 22 brand names. Schematic,
parts layouts, voltage charts, alignment data
and other pertinent information supplied on
each model,

MARCH, 1965

|

[
|

HANDBOOK OF CHEMISTRY AND PHYSICS,
(45th Edition), Robert C. Weast, editor in chief.
Chemical Rubber Co., 2310 Superior Ave. N.E.,
Cleveland, Ohio. 7% x 11 in., 1,459 pp. Cloth,

College edition $9, Deluxe edition $15.

The 45th edition of this authority comes
out In a new and larger format, departing
from the older thick 5 x 7%-inch book
familiar since 1914 to all seekers for facts
in most physical fields. The new enlarged
format has made it possible to include new
tables and to enlarge existing ones.

COMMERCIAL

Inc., 4300 W. 62 St., Indianapolis 6, Ind. 5% x 8%
in., 288 pp. Paper, $4.95

Describes a wide variety of amplifiers,
recorders, hi-fi, speakers, intercoms, paging
units, etc. Many schematics, photos, mainte-
nance tips and test procedures.

INTRODUCTION TO MICROWAVE THEORY AND
MEASUREMENTS, by Algie L. Lance. McGraw-Hill
Book Co., 330 W. 42 St., New York, N.Y. 10036.
6 x9in., 308 pp. Cloth, $8.50

Basic physics and math needed for en-
gineers and technicians to understand mi-
crowave systems. Covers transmission lines,

POUND

SOUND  INSTALLER'S HAND-  waveguides, amplifiers (including masers
BOOK, by Leo G. Sands. Howard W, Sams & Co., and lasers) and ferritc devices, END
. f O 0 79 27 v 4
PARTS by \ 25 Amp §
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TRANSITRON

500-1000 pcs.
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$ 225, \\ 40-warT
] ONE POUND Discs & Ceramics i SILICON NPN MESA
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g Pl el Add 25¢ for handling 0

Printed circuit
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Radio, TV Parts.

2N389 and 2N424

- swu::';;?ﬁia(ure PLUS Poly Paks Exclusive
TRANSITRON £S2* EHRIOSE em TRANSIST
Planar Controlled TSE\ifrni[(:h tJ ANY $] FREE SISTOR 100

II/'I

PRV Sale
O s 9.00 .98
O 30 11.25 121
I J 60 14.79 1.37 WITH $
1.,0‘18 3100 21 60 .60
1018 oye X0 272,
raciory - SEMI-KON-DUCTORS
[J 10 “PIN HEAD"" TRANSISTORS, rf. if, zngoo K3
10—2-AMP TOP HAT RECTIFIERS, untested ....§]

4 2N1059 TRANSISTORS, Sylvania. npn. TO22 case §)
" 2 RHEEM 2N497 4—WATT npn silicon planars ....§J
1—RHEEM 2N1613 3W. 120 IC Silicon Pianar .5]

10 3-AMP POWER RECTIFIERS, studs. silicon ....§]
L] 4-1.WATT ZENER DIODES, gold axlal leads, 6V §)
{J 4 G.E. 2N170 TYPE TRANSISTORS, npn, rf.... .§1

4 G.E. 2N43 OUTPUT TRANSISTORS, TOS case..§1

5 SYLVANIA 30MC TRANSISTORS like 2N247 ..§]

6 TEXAS ONE AMP. 400 VOLT ¢poxy rectitiers .. §]

TRANSITRON 25 AMP SCR, 100 PRV ..o $1

25 GLASS SILICON DIODES, axial, untested ....§]

10 STABISTORS wup to Iwatt —  ......... S1

4 SILICON NPN 2N333, TOS, TRANSISTORS. ... -§1

25 GERMANIUM DIODES, 'N34, 1N48 untested .. §]

15 TEXAS SWITCHING TRANSISTORS, vnp-n-npn §]
1—SILICON NPN '‘PLANAR’‘ 2N718, TO18 case.§]

I
d
B 25 TOP HAT RECTS axial lead, 750 mil. \lnlcsled.$]
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(10 FAMOUS CK722 TRANSISTORS, pnp - ... .- §]
{] 3CBS 35W PWR TRANSTRS, 2N1134. l’“l‘- stud .. g
[ J42N112 TYPE IF, OSC TRANSTRS TO2 = $)
[ 14 SYLVANIA 2N35 NPN. transistors. 1"’2 ...... $1
} {1 4=-1AMP 700V TOP HAT RECTIFIERS, silicon, §) i
{13 2N1264 UHF TRANSISTORS, 300 me TO5 case  §]
[J 6 TEXAS 20W TRANS'RS. 2N1038. heatsink, TOS §]
[] 2-25AMP STLICON RECTIFIERS; €0V and 100V 3
] 6 TRANSISTOR RADIO SET, osc. ifs. driver. p-p g
4 CK721 TRANSTRS 4n new atuminum case. pnp __ §]
E4 SUBMINIATURE 2N131 TRANSTRS, rf-if. pap 53
{] 4 TRANSITRON 1N429 ZENER REFERENCES ... .31
[] 2 2N706 EPITAXIAL PLANAR silicon npn 500mw 300m¢, ST}
]2 2N964 EPITAXIAL MESA, 500 MC. PNP. TO-18  §1
(] 1/SUBMINIATURE 2N1613 3-WATT 100MC PLANAR ..S1
[J 5 GENERAL ELECTRIC 2N107 type. pnp transtrs  §7
(] 25 SEMI-KON-DUCTORS, transistors. diodes. rect.  §1
[} 3 2N255 PWR TRANSISTORS or equai TO3 case | §]
{T] 5 SUN BATTERIES TO 1 1/2” sizes. lite sensitive §1
{711 3N35 TETRODE, 150me transistor. silicon . §]
{] 30 TRANSISTORS, prp-n-npn. TO5 cases.untested $1
] 4—2N522A TRANSISTORS, by Industrial. TO5...4]
15 PN? & NPN SWITCHING transistors, TO5 cases 51
8 10 2-AMP RECTIFIERS, -;)0 ‘1:; :001‘ :l:"s;\}i»é-s
otorola, like 7
B %odﬁng gmr#é:.ﬁkoézstranzistors, 2N440 equals .5}
GIANT  SPRING CATALOG ON: [JParts

10¢

[ Zeners [ Rectifiers D Trans»sturs Ll SCRs
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per pak 1 1b. Rated, net 30 days.
P.O. BOX 942R
SO. LYNNFIELD, MASS.
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Switching untested
WORLD’S
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[J 10 TRANSISTOR SOCKETS tor pnp-npn transisiors 31

] 10 ELECTROLYTICS, FI' & Tubulars. to 500 mf _ §]
3 UTC SUBOUNCER TR'STOR TR'SFORMERS, asst- §1
f 30 MOLDED CONDENSERS, >prague yellow mylar g1
; D 10 PHONO PLUG-n-JACK SETS, tuners-amps. g
[:] 60 HI.Q RESISTORS !/2. 1. 2W to 1 meg. 5€% too .5
[J75 ASST. HALF-WATT RESISTORS, 5% too. , | $1
D 35 TWO WATTERS, 59 w00 . . .. . ..., $1
{150 coits & CHOKES rf-if. osc, peaking, ete. $1
['_ 60 TUBE SOCKETS receptacles, audio, plugs, ete. $1
[] 60 TUBULAR CONDENSERS o .6mf to 1 KV | $1
13 'TINY' V CONTROLS w/sw. 2K, .5 meg, 1 meg  §]
[ ] 40 SUBMINIATURE COND. to -0imf cerafil too |, §]
[ 40 WORLD'S SMALLEST RESIST. 5% too. 1/10 W §3
[J 4 TRANSISTOR TRANSFORMERS, asst.. worth $25 g
] 60. CERAMIC CONDENSERS dis(‘s.'npo's to . 05 mf g
[] 40 PRECIS'N RESISTORS, V. 1. 2W. 16% & bedter , ¢,
(] 30 "CORNING' LOW NOISE RESIST'S, Yy, 1, 2W. ... $1
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[J 1—INFRA-RED PHOTO DETECTOR TRANSDUCER $1
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[] 10 TRANSISTOR ELECTROLYTICS, 10 to 100mf g3
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[J 10 VOLUME CONTROLS to 1 meg. switch too ,  §]
[] 50 MICA CAPACITORS, to .01mf. silvers oo §1
D 30 POWER RES]STORS‘ to 50W, to 24 Kohms . .S|
[} 40 DISC CONDENSERS to .01 1o 1KV............. ... $1

=
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“100 for *1
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SILICON $1
RECTIFIERS
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INTERNATIONAL
150-HM2
CITIZENS BAND
TRANSCEIVER

108

TEST
SWITCH CHECKS
POSITION

FUNCTION

RF Amplifier Cathode
Ist Converter Screen
2nd Converter Screen
2nd Rec. Osc. Grid
Ist IF Amp. Cathode
2nd IF Amp. Cathode
2nd IF Screen

Rec. “S" Meter-Trans.
Audio Out

1st Audio Plate

2nd Audio Cathode
Audio P.A. Cathode
Butfer Grid

Rec. Relay Voltage-

&)
LEEdrr ey ity HiESEEER D

TEST
SWITCH CHECKS
POSITION  FUNCTION

Ewc—D = -4

Trans. P.A. Bias
Trans. Osc. Grid
Trans. Adder Grid
Channe! Osc. Grid
Power Supply B+
Voltage

Reflected RF Power
RF Power Output

Bat.4-Volts Neg Gnd.
Bat.—Volts Pos Gnd.

Fil. Voltage Level
Percentage of Mod.
Rec. & Trans. Audio
Level

[UTALLY
NEW

International’s Executive 750-HM2 transceiver
with 24 built-in test circuits, is truly the most
versatile transceiver manufactured for Citizens
Radio communication. e At the turn of a switch,
the test circuits provide a fast and positive check
on the operating performance of receiving and
transmitting circuits within the set. ® This “years
ahead"” test feature checks the filament, plate
and input voltages, transmitter forward and re-
flected power, modulation, etc. A 24-position
switch, located on the transmitter/receiver unit,
is used to select individual test circuits. Tune-up
and servicing is easy. ® The transceiver has a
sensitive and selective dual conversion receiver
combined with a highly stable and efficient trans-
mitter. The 23-channel crystal controlled transmit
and receive frequency selector circuits are
housed in the remote console. e Features include
a new delayed/expanded AVC, new speech clip-
per/filter amplifier, new built-in S/meter and
transmit meter. Operates on 115 vac, 6 or 12 vdc.
The 750-HM2 includes remote console, speaker
S/meter, transmitter/receiver unit, push-to-talk
microphone, cables, and mounting racks.

Write today for the name of your nearest Inter-
national dealer. Trade-in/trade-up to a 750-HM2,

" o
ST, 43 . ..

INEER NATIONAL
CRY :g\!_‘ ,# INC.

18 NORTH LEE. OKLA. CITY. OKLA.

RADIO-ELECTRONICS
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all signal
no noise

The most noise-free recordings you have ever heard are to be
made on the new all-transistorized Norelco Continental ‘401’
Stereo Tape Recorder, the only recorder using the newly devel-
oped AC 107 transistors in its two preamplifiers. The only
transistor specifically designed for magnetic tape head pream-
plifiers, the AC 107 utilizes specially purified germanium to
achieve the extraordinary low noise figure of 3 db, measured
over the entire audio band (rather than the usual
single frequency). This noise figure remains sta-
ble over large collector-emitter voltage swings
and despite large variations in source resitance.

Hear the new transistorized Norelco Continen-
tal ‘401" ¢ 4-track stereo/ mono record and play-
back ¢ 4 speeds: 7%, 3%, 17% and the new 4th
speed of 15/16 ips which provides 32 hours of recording on a
single 7" reel o fully self-contained with dynamic stereo micro-
phone, two matched speakers (one in the removable cover for
stereo separation) dual preamps and dual recording and play-
back amplifiers e self-contained PA system e mixing facilities

/%re/ca

e can also play through external hi-fi system e multiplay facilities.

SPECIFICATIONS: Frequency response: 50-18,000 cps at 7Y%
ips. Head gap: 0.00012". Signal-to-noise ratio: better than —48
db. Wow and flutter: less than 0.14% at 7% ips. Recording level
indicator: one-meter type. Program indicator: built-in, 4-digit
adjustable. Inputs: for stereo microphone (1 two-channel); for
phono, radio or tuner (2). Foot pedal facilities (1). Outputs: for
external speakers (2), for external amplifiers (1
two-channel); headphone (1). Recording stand-
by. Transistor complement; AC 107 (4), OC 75
(6), OC 74 (2), OC 44 (2), 2N1314 (2), OC 79
(1). Line voltage: 117 volts AC at 60 cycles. Power
consumption: 65 watts. Dimensions: 18%"” x 15”
x 10”. Weight: 38 Ibs. Accessories available in-
clude monitoring headset, dual microphone adapter, foot control,
slide synchronizer and telephone pickup coil.

Write for Brochure HS-3. North American Philips Company,
Inc., High Fidelity Products Department, 100 East 42nd Streef,
New York, New York 10017.
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RCA Calibration Center’'s Resistance RCA Frequency Standard being wRecertitying Calibration Tubes on the

Standard — accuracy §.0002° used to_calibrate an:oscillator RCA Static Characteristic Standard. s

.
L T ,i

Caiibrating portable Standard Celk 6n Voltmeter being calibrated on the RCA
he RCA Primary VoRage: Standard AC Voltage and Current Stapdard.

[

DEPENDABLE WUl
PERFORMANCE ¥

No reliability program for receiving tubes can be better
than the test instruments and equipments it employs.

That's why RCA maintains the extensive Calibration
Center in its Harrison, N.J., tube manufacturing plant (see
photos above). The Center's responsibility: to assure that
all measuring instruments and equipments, used in tube
development from initial design through volume produc-
tion, are accurate within rigidly specified limits. Here is
how this is accomplished:

1 The Calibration Center's own equipments are cali-
brated by standards (voltage, resistance, capacitance,
frequency) whose values are regularly checked against
standards of the National Bureau of Standards.

2 Measuring instruments used in all research, design,
development and application laboratories are calibrated
directly from the Center's equipments.

g
B
|

¥ IS THE END RESULT

Sets of Calibration Tubes, selected to cover every type
and family of tubes, are measured in the Calibration
Center and used by the Center's personnel to periodically >
verify the accuracy of all factory tube-testing equipments, ‘

4 Sets of Control Tubes, evaluated under the super-
vision of the Calibration Center, constantly monitor the
repeatability of factory tube-testing equipments.

Our Harrison Calibration Center is another example of the
effort we make to assure the specified and dependable
performance of every receiving tube that bears the em-
blem of RCA...performance that benefits you through
customer satisfaction.

SEE YOUR
AUTHORIZED RCA DISTRIBUTOR
FOR TOP-QUALITY
RCA RECEIVING TUBES

RCA ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.

‘i“"\ The Most Trusted Name in Electronics

®
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