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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 hardling 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 when you replace tubes.

Amperex Frame Grid Tubes currently used by the major TV set makers include:

2ER5  2GKS  2HAS 3EH7  3GK5  3HABL 4EH7 4EJ7  4ES8 4GKS  4HAS5  5GJ7
6EH7 6EJ7 6ERS 6ES8 6FYS 6GJ7 EGKS  6HAS 6HG8 7HG8  8GJ7

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.

How to replace top quality tubes th identical top quality tubes
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RADIO SHACK™BREAKS THE PRICE OF FAMOUS-MAKE

SOLID-STATE

RADIO SHACK .

STORES
Coast to Coast

CALIFORNIA
BAKERSFIELD — 1308 19th St.
DOWNEY — Stonewood Shop. Ctr.
LA MESA — Grossmont Shop, Ctr.
LONG BEACH -— 127 W. 7th St.
SAN LEANDRO — Bay Fair Shop. Ctr.

NEW YORK
NEW YORK — 1128 Ave. Americas
SYRACUSE — 3057 Erie Bivd. East

TEXAS
DALLAS — 1601 Main St.
FORT WORTH — 1515 So. Univ. Dr.
HOUSTON -— 2315 Travis St.
HOUSTON — 322 Northline Malt
SAN ANTONIO — Wonderland ‘Ctr.
WACO — 1016 Austin Ave.

ILLINOIS
CHICAGO — Evergreen Park, 95th St.

OHIO
CINCINNATI — 852 Swifton Ctr.

PENNSYLVANIA
PHILACELPHIA — 1128 Walnut St.

MAINE
PORTLAND — Pine Tree Shop. Ctr.

MINNESOTA
ST. PAUL — 16 E. 6th St.

VIRGINIA
ARLINGTON — washington-Lee Ctr.

WASHINGTON
SEATTLE — 2024 Third Ave.

CONNECTICUT
NEW HAVEN — 92 York St.
STAMFORD — 28 High Ridge Rd.
WEST HARTFORD — 39 So. Main St.

NEW HAMPSHIRE
MANCHESTER — 1247 Elm St.

RHODE ISLAND
CRANSTON — 1301 Reservoir Ave.

MASSACHUSETTS
BOSTON — 167 Washington St.
BOSTON — 594 Washington St.

BOSTON -— 110 Federat St.
BRAINTREE — South Shore Plaza
BROOKLINE — 730 Commonwealth

CAMBRIOGE — Fresh Pond Ctr.
FRAMINGHAM — Shoppers’ World

LOWELL — Central Shop. Plaza
SAUGUS — New England Shop. Ctr.

) PUBLIC ADDRESS EQUIPMENT!

SPECIAL PURCHASE SALE

)

JUST IN
TIME FOR
ELECTIONS!

B

15-30-60 WATT
PUBLIC ADDRESS AMPLIFIERS

ALL-TRANSISTOR

15 WATT

117V PLUS 12V

AMPLIFIER
National Dealers’ Nationa_l
Cat. Price: Net Price Cat. Price

In Lots of Bought
3 or More Individually

MODEL 1500: 117 VAC, 50/60 cps
plus 12 VDC; 40W; S00 ma idling

ALL-TRANSISTOR

30 WATT

PUBLIC ADDRESS
AMPLIFIER

Bought

Lo 4 Individually

3 or More

ALL-TRANSISTOR

60 WAITT

PUBLIC ADDRESS

AMPLIFIER
Dealers’ National Dealers’
Net Price Cat. Price Net Price

30887 18480

In Lots of Bought
3 or More Individually

995 g_ggﬁ

MODEL 3000: 30W RMS, 42W peak. MODEL 6000: 60W RMS, 84W peak.

Figdn’| (b2ary) Includes AC/DE Common features: 20-20.000 cps 2 db. under 2% total HD; outputs 4-8-16-500

cables and cigar lighter attachment'
15W RMS, 30W IHFM. 4-8-16
ohms, and 70.7V. Controls: 3 gain.
tone, scratch, power. Case included!

‘ohms, 25-50-70.7 volts;

11 cransistors, 4 diodes: 12 controls — gain, 3 mike
gain. fader gain. 2 anti-feedback; bass: treble: rumble: scratch: power: 6 con-
nectors; pilot light; fused 150W outlet; 117 VAC 50/60 cps (#3000 — 1A,

SPRINGFIELD — 1182 Main St.

1014 x 434 x 1014”

#6000 — 2A). Case included! 1315 x 534 x 1114”,

WORCESTER — Lincoln Plaza

—FREALISTIC P. A. AMPLIFIER ACCESSORY SALE
WEATHERPROOI :PAEAKER ——— R Y f(A) Ren;pf:e Lev‘?cl Control lior 1-13 fniikes 2. toilotg,(l)'
and '|‘ALK-BAC e it ’ Lisi; 40,05 o o s e 03, 15°5%

(B) Rack Mounting Kit for installing amplifier in
standard 19-inch relay rack. Finish matches amplifier.
Model RR-29. List: §19.25 . #32-1033: 995

Swivel!

o Built-in 707Y

il (C) Wall Mounting Kit: For extra convenience, adjusts
Transformer: to various angles, permits easy control access. All meral.
Model WM-28. List: $22.50 ... . #32-1034: 9.95
95 ! l(D)' Mi(cjrophon.ek Inglut Tm"Sf‘)“l’?g' pﬁorﬁitls AuI§I¢_e of
For B&K ow-impedance mikes. Plugs into amplifier. 2 -37.
@) T Lt L5t 86572050 h = i e #32-1035: 14.95

2 jor 3495 FREE RADIO SHACK 1965 CATALOG

Get _yours at the Radio Shack store nearest you or write:
Radio Shack, 730-A Commonwealth Ave.. Boston L7

15 watt P-A. : Mass.
|
|
o

ican-
a entirely new, Americ

|
I
Our Oxade Realistic 15 ¥ el l

v Lab  tested ”‘pe"o;e:t(herpmdl‘ & Neig
Spia‘gf:r\;ctible, aon-resonant, Street l
ohm tap. 40-1219 |
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The Picturephone in Your Future ... .....ccomooienineiiniiao e coihaca Hugo Gernsback

Super Communications Network for Your Home ... ...Arthur Schlang
Flexible intercom-paging-music system you can build

Push-Pull Output from One Transistor ...........................__.__Leonard E. Geisler
New meaning for “single-ended push-pull’!

Dynamic Limiting with a Photoresistor

Equipment Report: Lafayette LA-200 and Knight KN999

Two all-transistor integrated stereo amplifiers

Zenerless Transistor Ignition ... William C. King
Three transistors and « few other small parts in easy-to-build unit

Psycho-Command and Psycho-Reaction ... ... o=k V. Dusailly
Brain waves light a lamp at a distance

Potentiometer Features Build-in Vernier

Radio-Electronics Goes to the World’s Fair
A picture tour of electronics at the Fair

Terminal and Control Markings on Foreign Radios .._.__.___ —r Peter E. Sutheim
What’s your EQ?

Ac-De Radio Volitages Pretty Constant from Set to Set ... mE Ay Philip Lacy

Add a Super-Selective Mechanical Filter ... R. E. Berge
Steep, flat-top i.f. curve can even separate upper and lower sidebands

Money In Electronics Afloat .......... Robert C. Beard

Marine radio needs You!

Vertical Sweep and Sync Troubles .

: Jack Darr

How the circuits work, what the symptoms mean

Peewee Learns Sound Reasoning ... . Mike Wayne
A vtvm does some signal tracing to find an intermittent

Service Clinie ... - Jack Darr
Capacitors are cooperative

Using the Q Meter ... Donald E. Bowen
How this lab essential works, and how to make it work for you

Better Scope Transistor Checker ... Robert G. Warner

Equipment Report: Olson TE-179 and Hickok 235A
30,000-0hm-per-volt multitester and a portable uhf/vhf field-strength meter
s
L) .
84 New Products 92 Technicians’ News .'.,.u‘.:
80 New Semiconductors & Tubes 82 Technotes Member,
6 News Briefs 102 Try This One Institute ;fd!ﬁgE': F:del:'v
100 Noteworthy Circuits 59 50 Years Ago e aaseal o

Applied Science

& Technology Index
{Formerly

Industrial Arts Index).

HUGO GERNSBACK, ediror-in-chief and publisher. M. HARVEY GERNSBACK, ediror. Fred Shunaman, managing editor. Robert F. Scott, W2PWG,
technical editor. Peter E. Sutheim, associate editor. Jack Darr, service editor. 1. Queen, editorial associate. John J. Lamson,
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eastern sales manager. Wm. Lyon Mclaughlin, technical illustration director.

14 St., N.Y. 10011. AL 5-7755, Board Chairman Hugo Gernsback, President M. Harvey Gernsback, Secy. G. Aliquo, Treas. Charies A, Raibl®
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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 - g Bt
manuals and schematics. Your N.T.S. training is - P e
individual. You proceed at your own pace. The Schools’ w37 %" industry —

computers, data
ﬁmcessing and
other automation
equipment. Become
a TV-Radia Technician,
an electronics field engineer,
or succeed in your own business.

practical methods, plus more than 60 years of experience,
have helped thousands of students all over the world to

successful careers. Prepare now for a secure future in one of 8
N.T.S. Electronics Courses designed to fit your own particular needs.

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.

and communications. BASIC ELECTRONICS Gives you the fundamen-
MASTER COURSE IN ELECTRONICS-TV-RADIO, 7ta|s you must know to build on for a future
PLUS ADVANCED TV & INDUSTRIAL ELECTRON-  Flectronics 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. . .

i s ELECTRONICS MATH Simple, easy-to-follow in-
FCC LICENSE Preparation for this government @ ctryctions in the specialized math you need in
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 ,\\ Everything included in

Commercial Radiotelephone License your tuition U g B
will be refunded.

RADIO SERVICING (AM-FM-Transistors) Train for
radio sales and service with dealer or distributor. \

5 TELEVISION SERVICING ( Including Color) Covers
installation, adjustment, repair and servicing of
black and white and color television . . . prepares
you for your own sales and service business.

CLASSROOM TRAINING AT | HIGH SCHOOL AT HOME

LOS ANGELES Learn easily. New modern method. Na-
tional also 'oﬂers accreddited high sc‘Po':)I

You can take classroom training in our programs for men and women. Take = I = ™
famous Resident School at Los Angeles f only subjects you need. Study at your 1 PI%ase ‘R”fh R IE'ec‘"’"r:cZo 0290:”’:% E"I"tv. [}
in Sunny Southern California. N.T.S. is [§ own pace. Latest approved textbooks— 4 L) EGTEN Sl ARULELINE it o ccredibelow:
't(hed ol;est atnd Iarsgest scr&ool of 'its z:gfsm‘:otlﬁ?g—%‘;‘eercv:hhﬂghlgcl':lodoﬁdb:t > @} ] [ Electronics-TV-Radio Servicing & Comrmunications |
ind. Associate in Science Degree also ition. 1gh Sc X R q

offered in our Resident brogram. Check [ in coupon for information. e el lection G TV RADIG i
getsi.d'ent School box in coupon for full ' Advanced TV & Industrial Electronics '
etails. [J] FCC License
MAIL COUPON TODAY P (5585 i J O Radio Servicing (AM-FM-Transistors) Dept 1

o [] Television Servicing (Including Color) RG'94
FOR FREE BOOK AND > "\&3 - [] Stereo, Hi-Fi and Sound Systems 1
SAMPLE 'li L3 ':"-‘." 'E] Basic Electronics [] Electronics Math '
LESSON i fieid of Your Choice. 41 i
You enrofl by Mail — and Save Money. No Salesmen: This | I name Age. ]
means lower tuition for you. Accredited Me‘mber N.H.S.C. \ ! ' Address '
e

vf'“ X sr”o% TN \l 3R City State Zip. 1

K ey 2 aar s 4 'I:] Check here if interested ONLY in Classroom

E [ %NATION S HOO S - J Trainingat LA

B - = AL

% 3 C L |E] Check here for High School Department Catalog
oy, sTg\‘ WORLD-WIDE TRAINING SINCE 1905 only.

4000 S. Figueroa St., Los Angeles, California 90037 ¥ ¥ F T R R R R P N N

RADIO-ELECTRONICS published monthly at Concord, N. H., by Gernsback Publications Inc. Second-class postage paid at Concord, N. H. Copyright ©
1964, by Gernsback Publications Inc. All rigiits reserved under Universal, International and Pan-American Copyright Conventions. SUBSCRIPTION RATES:
US and possessions, Canada: $5 for 1, $9 for 2. $12 for 3 years. Pan-American countries: $6 for 1, $11 for 2, $15 for 3 yecars. Other countries: $6.50 for 1,
$12 for 2, $16.50 for 3 years. Postmaster send form 3579 to 154 W. 14th St., New York 10011.
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Model of “public satellite No. 1” as it might
appear to a viewer in space, looking past it
towards its “service area.”

TRANSOCEANIC TV BY ‘65?

Trans-Atlantic telephone calls and
live TV programs will be a reality in
1965, according to Dr. Allen E. Puckett,
vice president of Hughes Aircratt Co.
These will be possible with the help of
“Public Satellite No. 1,” now being built
for Communications Satellite Corp.

The statement was made at a re-
cent meeting of the American Institute
of Aeronautics & Astronautics in Wash-
ington, at which a tull-scale model of the
satellite was displayed.

The new satellite, Early Bird, will
be launched in synchronous orbit, hov-
ering 22,300 miles above earth. It will
take a position between North America
and Europe, and it will be able to carry
240 two-way telephone calls simultane-
ously or an equivalent number of TV
broadcasts or a combination of various
forms of communication.

LASER DRILLS NOW USEFUL

A practical application for the las-
er’s well known ability to drill holes
through hard metal (such as razor
blades) has been announced by RCA’s
Aerospace Systems Div. in Burlington,
Mass. The new laser drill has made
holes as small as one ten-thousandth
inch in diameter in tungsien wire. These
holes are invisible to the naked eye.

Burton Clay, project engineer for
the device, says this unique application
can lead to extremely compact and fast
micro-energy units for computers. Com-
pactness and low electrical-energy re-

6

quirements in computer memories de-
pends on drilling holes very close to
each other in magnetic wire. The small-
er the holes, the closer together they can
be drilled.

Mechanical drills have been made
as small as one-hundredth inch in diam-
eter and electron-beam drills can make
still smaller holes, but heating of the
metal makes both methods impractical.
The laser drill goes through “in a mil-
lionth of a second, so fast the surround-
ing material never gets a chance to heat
up,” Clay pointed out.

VIDEO TAPE RECORDER TO
HAVE 30 TRACKS

The new tape recorder being de-
veloped at the Illinois Institute of Tech-
nology will have 30 parallel longiudi-
nal tracks on standard Ya-inch audio
tape, recording pioneer Marvin Camras
told delegates to the IEEE Chicago
Spring Conference on broadcast and
TV receivers.

The 30 tracks are in three sets of
10 tracks each, Camras told his audi-
ence. Seven-inch reels of audio tape will
be used for 60 minutes of recording or
playback. Speed is 120 ips, and the pic-
ture bandwidth is expected to be about
2.5 mc. Cost will be not higher than
$500, Camras believes.

STRATEGIC AIR COMMAND
GETS NEW NERVE SYSTEM

The major elements of the Strategic

Air Command’s new Command Control
System (Project 465L) were displayed
at a press conference at the ITT Data
& Information Systems Div. in Paramus,
N.J. The equipment is now being phased
into SAC’s underground control center
at Offutt Air Force Base near Omaha.

The system is fed by numerous sta-
tions at Air Force bases around the
country. Information on weather, bomb-
ers, missiles, tankers, personnel and
other pertinent subjects is fed in by a
message composer that converts standard
messages into computer data. These are
forwarded to the central computer at
Offutt AFB, and processed.

The results are displayed on a spe-
cial type of large wall display. Informa-
tion is printed out on a 70-millimeter
transparent film. Images of each mes-
sage appear on the film, which is then
projected by a projector with three sets
of color lenses, so adjusted that the three
images register on the screen. One lens
is red, one blue, and one green. If all
three images of the message are printed
on the film, the three colored projected
images register to make a white display.
If only one image is printed, the areas
before the other two lenses are made
opaque, and only one color is projected
on the screen.

By using one. two and three colors,
seven distinct colors can be displayed,
making it possible to present graphic
charts, maps, etc. of much greater com-
plexity than can be done in black and
white. Printed data can also be empha-
sized and tabulated by the use of color.

A prototype display board at Paramus shows the variety of material that can be

shown in seven colors.

i
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“Learn-by-seeing” Build & Keep a
training MOVIES 57 QSCILLOSCOPE

DESIGN CONSOLE for Build & Keep a

practical experiments

TRANSISTORIZED METER

DeVRY TECH SUPPLIES ALL THIS & AND MORE TO PREPARE YOU TO

Become an Electronics Technician

Would a career as an ELECTRONICS
TECHNICIAN interest you? Perhaps you would

like the Computer field . . . Instrumentation . . .
Radio and Television . . . Automation or Control
System work . . . a Space and Missile job. If so,
READ ON.

Using DeVry’s highly effective “programmed”
texts — AND ALL OF THE PRACTICAL
EQUIPMENT PICTURED ABOVE, many men,
probably much like you, are now preparing at
home in their spare time for wonderfully interest-
ing, good-paying careers in every major branch of
the vast, growing electronics industry. Others are

learning day or evening in our well-equipped
Chicago or Toronto Laboratories.

You don’t have to be a “super type” to get started
toward a career in electronics! Far more important
to success are ambition, average education and in-
telligence, interest in mechanical or electri-
cal things.

SOUND INTERESTING? Then see for your-
self how YOU may get ready to join the many
DeVry graduates now enjoying good jobs, fine sal-
aries and real progress in one of today’s outstand-
ing fields—ELECTRONICS. Mail the coupon
today for no-obligation details.

DeVRY TECHNICAL INSTITUTE

FREE!

Send for these two information-
packed booklets NOW!

EMPLOYMENT SERVICE

DeVry's highly effective Employment
Service is available to all graduates
at no additional cost.

DeVry Technical Institute

Chicago = Toronto
4141 Belmont Avenue
Chicago, lllinois 60641

4141 Belmont Ave., Chicago 41, lll., Dept. RE-9-U

Please give me your two free booklets, ‘“Pocket Guide to Real Earn-
ings” 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 morej:

[ Space & Missile Electronics
[ Television and Radio

[0J Microwaves

[J Radar

[J] Automation Electronics

Communications
Computers
Broadcasting
Industriat Electronics
Electronic Control

ooooa

Name. - Age
Address Apt
City. Zone State

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

Canadian residents: Write DeVry Tech of Canada, Ltd.
970 Lawrence Avenue West, Toronto 19, Ontario

2094
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SOLDERING

a¢ GUN

MODEL 450

ONE
LIGHTWEIGHT
INSTRUMENT
FOR PRINTED
CIRCUITS

(25-100 WATT RANGE)

HOME WIRING

(100-200 WATT RANGE)

GUTTERS & PLUMBING

(200-450 WATT RANGE) ONLY

$1 395

INCLUDES

The new Wen “All"” HEAVY DUTY,
Gun does any sol TIP
dering jobyou canthink of from delicate
kit work and printed circuits to appli-
ance repair to heavy jobs formerly re-
quiring an industrial type soldering
iron. Because of its perfect balance,
the “All"” Gun functions with minimum
operator fatigue and with great preci-
sion. Three separate tips provide the
ranges. A ''‘pencil' tip (25-100 watt
range)...a medium duty tip (100-200
watt range) . . . a heavy duty tip (200-
450 watt range). You can change tips
in seconds with just 2 set screws. No
double triggers or tricky switches .. . a
full range of heat-power is automatic
with Wen's exclusive ATR. ATR (Auto-
matic Thermal Regulation) is made
possible through the use of a high
temperature magnetic wire developed
for the space age missile program.

Pencil tip, medium tip, flat iron at-
tachment (to remove wood dents, seal
plastic bags) and plastic cutter at-
tachment (to cut plastic and tile) are
sold separately.

Al Saw

e

2-Speed Drill

A

“Zipp” Saw

PRODUCTS, INC.

5810 Northwest Highway
Chicago 31. lllinois

Project Director, Harold Perkel (left) and
Dyr. Robert Scher checking out a laboratory

”

model of “Stabilite,” the device that con-
trols rocking, turning and twisting motions
Gf an orbiting spacecrafi.

NEW STABILIZING SYSTEM
KEEPS SATELLITES RIGHT

A new way of keeping satellites
pointed in the desired direction has been
announced by RCA’s Astro-Electronics
Div., Princeton, N.J. The new Stabilite
has a coil through which current can be
passed to form a magnetic field around
the satellite, and a fiywheel which con-
trols the satellite’s spin.

The magnetic field created around
the satellite tends to line it up with that
of the earth. while the flywheel controls
rocking motion. Thus the Stabilite could
keep the antenna of a communications
satellite pointed continuously toward
ground stations, or keep the telescope of
an astronomical satellite pointed at a
desired star or planet.

TINYVISION—IN ALL SIZES

The tinyvision size race is gallop-
ing in both directions, reports Television
Digest. Americans, thinking big, will
have mammoth-size tinyvision with a 13-
inch screen as well as the large 12-
inch and the family I1-inch sizes. The
Japanese, thinking small, are heading to-

Advertising Representatives:
EAST MIDWEST
John J. Lamson P. H. Dempers Co.
Eastern Sales Manager 740 North Rush Street
Radio-Electronics Chicago, Illinois 60611
154 West 14th Street (312) Michigan 2-4245
New York, N.Y. 10011
(212) Algonquin 5-7755

SOUTHEAST

J. Sidney Crane, Assoc.
22 Eighth St., N.E.
Atlanta 9, Ga.

(404) TRinity 2-6720

Neff Associates

15 Castle Harbor Isle
Fort Lauderdale, Fla.
(305) LOgan 6-5656

TEXAS/ARKANSAS

Media Sales Co. 2600 Douglas Avenue, Irving,
Texas 57060. (214) BlLackburn 5-6573

WEST COAST/OKLAHOMA
Husted-Coughlin, Inc. Huston-Coughlin, Inc.
1830 W. 8th Street 444 Market Street
Los Angeles 57, Calif. San Francisco 11, Calif.
(213) 389-3132 (415) GArfield 1-0151

UNITED KINGDOM

Publishing & Distributing Co., Ltd., Mitre House,
177 Regent St., London W.1, England

Subscription Service: Address form 3579 and
correspondence to Radio-Electronics, Sub-
scriber Service, 154 West 14th Street, New
York, N. Y. 10011. When requesting a change
of address, please furnish an address label
from a recent issue. Allow one month for
change of address.
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ward the vanishing point with 4- and 3-
inch sets. The new 13-inch tube size, de-
veloped by Lancaster Glass Co., will
appear on one of the American sets this
fall.

In the 11- and 12-inch sets we have
Admiral, DuMont, Emerson, Magnavoz,
Curtis Mathes, Westinghouse, Zenith,
Sears and Montgomery Ward. The
mail-order houses and some of the
standard brands are marketing Japanese-
made sets. General Electric and Philco
have announced 9-inch receivers. Mitsu-
bishi expects to put a 6-inch color set
on the market at some unannounced
date. Sony has a 4-inch transistorized
set, and Standard Radio a “Micro Minia-
turized TV” with a 3-inch screen. The
whole set is less than 3 inches high, 7
wide and 7 deep.

NEW TAPE SYSTEM UPS FIDELITY

A new recorder that produces pro-
fessional master tapes was described
and demonstrated by 3M recently.

In a simplified description, 3M en-
gineer John T. Mullin explained that the
device was intended to give a better sig-
nal-to-noise ratio and loud but undis-
torted tones without introducing noise
from the machine.

The tape transport mechanism of 3M’s new
professional mastering recorder.

This is done by recording on two
tracks. One track of ecach channel re-
cords in the usual way; the other track
is specially equalized to record sig-
nals ot small volume. In playback, low-
level signals are reproduced from the
special track. As volume increases to the
point where the low-level track pro-
duces distortion of 1% at any frequen-
cy, the tape switches over clectronically
onto the conventional track. The
switching takes place in 1 millisecond,
so that even stcep transients of high
amplitudes are reproduced without aud-
ible distortion.

The new system improves the dy-
namic range of sound recording up to 15
decibels, Mr. Mullin stated. Another fea-
ture of the system is the 350-kc bias
frequency, which completely eliminates
beats and “birdies.”

RADIO-ELECTRONICS
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Tips for Technicians

Mallory Distributor Products Company
P.O. Box 1558, Indianapolis, Ind. 46206
a division of P. R. Mallory & Co. Inc.

How to choose and use

replacement controls
- 4 R

There’s more to replacing a volume control, “pot”, or

100 pom— trimmer than simply selecting the proper value in ohms
Va and watts. Naturally you need the proper value, but you
/ also need the correct taper or the circuit won’t per-

80 / 1/ form properly.

What's taper ? Briefly, it’s the way resistance changes as
you rotate the shaflt. There are three basic tapers
normally used which match the needs of different kinds
7 of circuits. The chart shows how each of the three works.

[+
(=]
=
\\

[0S 4

» who like hig words) gives vou a small increase in re-
/ | / sistance at the beginning of shaft rotation and a faster
increase toward the end (clockwise rotation). This

// matches the response of the human ear and is the reason
L audio tapers are generally used in volume controls and

o A A
o 20 7 = Bt =t similar shunt circuits.

% ROTATION - LtoR ‘ Linear taper is just that. Resistance change is exactly

1—Audio taper. 2—Reverse taper. 3—Linear taper. proportional to shalt rotation. All standard wire-wound

ey 3 controls have linear tapers. Carbon controls with linear

tapers are commonly used in tone controls, sweep controls
and other straight voltage-division uses.

% RESISTANCE
B3
(o]

N
(=]

Y
/ / /I Audio taper (often called left hand logarithmic by people

Reverse taper (right hand logarithmic) is the opposite
of an audio taper. You’ll get a big change in resistance in
the first half of shaft rotation and very little in the last
half. This taper is used with cathode voltage controls
such as TV contrast and many bias voltage controls.

In the Mallory STA-LOC® control system, it’s easy to
remember which taper is which. Linear controls end with
1 and audio with "“A”, and reverse with “R”.

B

You can check which taper is used in an unknown control
by connecting an ohmmeter as shown in the drawing.

First, measure total resistance. Then turn the shaft to
509, of rotation. If resistance is 509 of total, you have a
linear taper. If it is 109, to 209, of total you have an
audio taper. If it is around 809 of total you have a
reverse taper.

To be sure you have the exact control when you need it,
ask your Mallory distributor to show you one of the
STA-LOC technician kits. With a STA-LOC kit you can
make exact on-the-spot replacements of any of literally
thousands of single, dual, push-pull, tandem, or clutch
controls. Pieces snap together and siay together. STA-LOC
kits are sensibly priced and are real money-makers and
time-savers. See your Mallory distributor for everything
STA-LOC technician kit you need in controls, capacitors, batteries, switches,
resistors, and semiconductors.

\.
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WASHINGTON-NEW YORK-CHICAGO
PICTUREPHONE SERVICE STARTS

Bell Telephone Co. inaugurated
Picturephone service between New York,
Washington and Chicago on June 24.
Mrs. Lyndon B. Johnson was one of the
first to use the service. She talked from
Washington to Dr. Elizabeth Wood, a
scientist with Bell Labs in New York.

Rates for the first 3 minutes are
$16 between New York and Washing-
ton, $21 between Chicago and Washing-
ton and $27 between Chicago and New
York. Also taking part were two deaf
teen-agers, who read each other’s lips.

INITIATIVE IS OK, BUT . . .

Colice Radio Laboratory, Inc,, a
Brooklyn electronics firm listing branch
offices in Chicago, Kansas City, Los

Angeles and San Francisco, turned out
to be one youthful experimenter in a
basement, according to a story released
by the Better Business Bureau.

The “firm” had obtained samples
and ordered equipment from several
companies to complete work on projects
such as “Satellite Tracking Station No.
9.” Apparently no payments were forth-
coming and the BBB received inquiries
from several companies.

A request that the head of the com-
pany visit the BBB for an interview
brought a nervous-looking man, who re-
ported that he was the father of a 17-
year-old boy with an abnormal interest
in electronics. The boy had printed the
Colice Labs letterhead and assembled,
disassembled, and in general experi-
mented in the family basement on the
equipment received.

NO-MOVING-PARTS VALVE
INVENTED BY WOMAN ENGINEER

Mrs. Barbara Lunde of NASA’s
Goddard Space Flight Center has in-
vented a thermoelectric valve for con-
trolling the jet spray of liquid propel-
lants from satellite reaction jets. Such
jets provide short bursts of power neces-
sary to orient the satellite in space.

This thermoelectric valve freezes
and thaws the liquid propellant right in
the feed line from the fuel tank to the
jet nozzle. Electric current applied in

new
easy way
to learn

ELECTRONICS

at home

RCA INSTITUTES, INC.

10

AUTOTEXT
AUTOTEXT
AUTOTEXT

read about it on page 77

The Most Trusted Name in Electronics
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one direction to the device draws heat
from the line and cools it until the pro-
pellant is frozen. Then, by reversing the
current, heat is applied to the line,
which melts the propellant and lets it
flow free. The action takes place in
milliseconds.

IN-FLIGHT CLOSED CIRCUIT TV?

Two similar plans being offered to
major airlines, one by Sony and the
other by Ampex, would enable airline
passengers to choose, from their seats,
movies, stereo music, landing and take-
off pictures, and en-route scenery.

The Sony scheme has 5-inch re-
ceivers behind each armrest. The Ampex
unit, called Travelvision, will provide
screens from 6 to 9 inches. Both systems
use video tape recorders.

U.S.-FINLAND MOONBOUNCE
ON 144-MC BAND

As a result of bouncing radio sig-
nals off the surface of the moon, an im-
portant first in amateur radio commu-
nications was achieved on April 12,
1964 when Bill Conkel, W6DNG, Long
Beach, Calif., had a two-way conversa-
tion with Lenna Souminen, OHINL in
Nakkila, Finland, on 144 mc. This fre-
quency is normally considered usable for
no more than a few hundred miles. Mr.
Conkel experimented for more than a
dozen years and discarded 58 antenna
designs before accomplishing this feat.

IMP I'S ELECTRONIC EQUIPMENT
SURVIVES 8-HOUR SUBFREEZE

Explorer XVIII, known as IMP
(Interplanetary Monitoring Platform),
has survived 8 hours in the earth’s
shadow and temperatures of more than
400° below zero, and resumed normal
operation after shutting off automatical-
ly in the instrument-freezing cold. IMP
remained in the earth’s shadow so long
because its highly eccentric orbit car-
ries it out 122,000 miles into space at
apogee.

CALENDAR OF EVENTS

ARRL National Convention, Aug. 21-23; New
York Hilton Hotel, New York, N.Y.

1964 Western Electronic Show and Convention
(WESCON), Aug. 25-28; Los Angeles Sports
Arena and Hollywood Park, Los Angeles, Calif.
Hi-Fi Show, Sept. 10-13; San Francisco Hilton
Hotel, San Francisco, Calif.

International Convention on Military Electronics
(MIL-E-CON 8), Sept. 14-16; Shoreham Hotel,
Washington, D. C.

1964 Conference on Radio Meteorology, Sept.
14-18; National Bureau of Standards Boulder
Laboratories, Boulder, Colo.

First National Conference on Automotive Elec-
trical & Electronics Engineering, Sept. 22-
23; McGregor Community Conference Center,
Wayne State University, Detroit, Mich.

Third Electronic Trade Exhibition, Sept. 23-29;
Apollohal, Amsterdam, Holland.

New York High-Fidelity Music Show, Oct. 1-4;
New York Trade Show Building, New York, N.Y.
20th Annual National Electronics Conference,
Oct. 19-21; McCormick Place, Chicago, Il

RADIO-ELECTRONICS
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( 3 your. niove!@

The move into electronics is your decision. GRANTHAM
SCHOOL OF ELECTRONICS makes your move easier...

Beginning at the beginning, Grantham training progresses in a logical, step-by-step manner
up through the complex theory of the Missile Age—and all of the math you will need is taught
as an integral part of our lessons. Because we present these all-important basic principles
with maximum penetration, you will learn to think and reason electronics rather than relying
on half-understood concepts and rote-memory.

The Grantham program is made up of three consecutive steps, and each completed step increases
your value as an electronics man. The following is a “thumb-nail sketch’” of the Grantham 3-step
program for electronics advancement:
@ Course I leads to attainment of your First Class F.C.C. License and may be completed in
the classroom or through home study.
@ Course II gives you practical experience on a great variety of “live” electronic equipment
in the Grantham Student Laboratory.

@ Course I1I offers Advanced Electronics Training (including microwave and radar) and pre-
pares you to advance to senior-technician status.

Get complete details in our free 44-page booklet. Mail coupon, or telephone the school nearest
you; phone numbers and addresses are listed below.

T2 (haitin sovelops or parte on postal card]
Prepare for Employment and/or Advancement in Electronics | National Headquarters Office 44-P i
— - ] Grantham School of Electronics
by traniis with 1505 N. Western Ave., Hollywood 27, Calif.
Gentlemen:
GRANTHAM SCHOOL OF ELECTRONICS Please send me your FREE 44-page booklet,
Los Angeles Division Phone: . “CGAREERS N ELEIEIINICS:
1505 N. Western Ave., Los Angeles, Calif. 90027  HO 7-7727 | . 7 -
Seattle Division Phone: T (PLEASE PRINT)
408 Marion Street, Seattle, Wash. 98104 MA 2-7227 Address
Kansas City Division Phone: City
3123 Gillham Road, Kansas City, Mo. 64109 JE 1-6320 -
‘Eliv;fhfglt;tz g;\:lese'an W., Washington, D.C. 20006 S;h;_';%m AR INTERESTED IN: [J HOME STUDY [ RESIDENT CLASSES
SEPTEMBER, 1964 11
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This one is "~
twice as safe. |

When Sonotone designs a retractable cartridge, you can be sure it offers some-
thing extra. Like other retractable cartridges, the new Sonotone “21TR” with-
draws into the safety of the arm to avoid bumps and bruises. Further, it has
“bottoming” buttons which act as shock absorbers between the needle assembly
and the record. Unlike other retractables, the “21TR” features the exclusive
Sono-Flex® stylus, which can be dropped or mauled and still continue to pro-
vide superior performance. The high-output “21TR” is a direct replacement
for the thousands of record players requiring a quality retractable cartridge.

This one is
twice as safe aﬁd
twice as compliant.

The new Sonotone “23T” offers performance specifications never before avail-
able in a budget-priced ceramic cartridge —plus record protection. High com-
pliance of 10; channel separation of 24 db; output voltqge of 0.38; low tracking
force of 2 to 4 grams make it the ideal replacement in quality stereo phono-
graphs. Performance is only half the story of the “23T”. This new cartridge |
features “bottoming” buttons and the flexible Sono-Flex® needle. Another
Sonotone cartridge, the “22T,” offers the high performance of the “23T”
with a slightly higher output. Both feature the Sono-Flex plus a unique
snap-in mounting bracket, for rapid replacement without tools.

Both are direct
replacements
for popular makes

Land themselves. |

SOCNOTONE

au d i o p rOd u Cts ‘ Sonotone Carp., Electronic Appftications Div., Elmsford, New York

: Cartridges » Speakers » Microphones » Headphones e Hearing Aids » Batteries i
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ASEE AWARD TO FREDERICK TERMAN

Acting President Frederick E. Ter-
man of Stanford University received the
Lamme Award of the American Society
of Engineering Education at the Society’s
annual meeting. Previous recipients in-
clude Dr. Vannevar Bush, Dr. Terman’s
old teacher at MIT; Karl Compton and
Theodore von Karman.

Dr. Terman is a member of the
National Academy of Sciences, a con-
sultant to President Johnson’s Science
Advisory Committee and a member of
the Committee of Twenty-Five chosen
to develop a plan for a National Acad-
emy of Engineering.

LASER BEAMS MEASURE
DEPTH OF MOON'S CRATERS

As reported by J. S. Courtney-
Pratt of Bell Labs to the Society of Pho-
tographic Scientists & Engineers, the
Armed Forces shot beams of laser light
to the lip of a moon crater and then to
the bottom. By timing the difference,
engineers estimated that it is as much as
20,000 feet between the crater lip and
the bottom. Comparable results have
been obtained by measuring shadows in
the craters.

Suggested uses for laser beams
such as knocking branches off trees,
cutting steel beams. death rays, or pho-
tographing large earth areas from the
sky were dismissed as extravagant in
Mr. Courtney-Pratt’s report.

ELECTRONICS STOPS SHOPLIFTERS

Television cameras, two-way ra-
dios, walkie-talkies are being adopted
by an increasing number of stores, and
are effective both as a deterrent and a
weapon of apprehension. This was
pointed out at a meeting of the San
Fernando Valley shoplifting committee,
an organization of local merchants and
store security officers.

Even dummy cameras prove ef-
fective, it was reported.

RADIO-ELECTRONICS
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New, revolutionary way to
choose a speaker system:

UNIVERSITY SENIOR |1
Ultra-Linear 12" woofer, 314" mid-range, Sphericon
Super-Tweeter; 25x15%4x121"” D. $99.50

UNIVERSITY MINI-FLEX
614" woofer, 3" mid-range
314" tweeter. 15x9%;
x5¥%s" D. $69.95

@
.

SEPTEMBER,

listen

UNIVERSITY
COMPANION 1I
Ultra-Linear
10” woofer,

3” mid-range,
31," tweeter.
24x1314x1115"
D. $79.50

UNIVERSITY COMPANIONETTE
Ultra-Linear 8” woofer,

3" mid-range, 314" tweeter.
2134x114x85%" D. $69.95

...and listen and listen. New? Revolutionary? Yes—when you consider how many people buy speakers
based on the recommendation of others. Sound involves subjective criteria. The sound that pleases a friend,
(a hi-fi editor or salesman, for that matter) will not necessarily please you. Therefore . . . hear and compare
many systems. For the largest selection, start with University. Choose the superb University model that best
meets your requirements, then compare it to all other brands of its type. For example—if it's a fuli-size book-
shelf you want, ask your dealer to demonstrate the Senior 11 vs. the AR, KLH, and other bookshelf systems of
similar size. You'll hear the difference. Especially in the mid-range. Especially in the Senior's complete
absence of restraint, that tell-tale drawback of so many other bookshelf systems. Unlike other systems, the
sound of the Senior, the Companion, or of every University system, large or small—is free and open. The
bass is cleanly defined; the mid-range punches through for greater presence; the highs literally have wings.
Want proof? (Of course you do) Visit your dealer . . . and listen. University sounds better. Free 1964 Guide
to Component Stereo! Write: Dept. RE-9.

LTV
UNIVERSITY

A DIVISION OF LING-TEMCO-VOUGHT. INC.
9500 west Reno, Oklahoma City, Oklahoma
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“Costs a bit more
han 1transistor

ifiers.”

At left, projecting down into the housing,
a I-inch aluminum garnet crystal. To its
right, the spiral-filament tungsten lamp that
“pumps” the laser.

NEW SOLID-STATE LASER
WORKS AT ROOM TEMPERATURE

A new rare earth aluminum garnet
crystal optical maser (laser) is operat-
ing continuously at Bell Telephone Labo-
ratories at room temperature—on light
supplied by a tungsten lamp! Bell scien-
tists, Dr. J. E. Geusic, H. M. Marcos

and Dr. L. G. Van Uitert, produced the
| mew crystal as a result of work on neo-
dymium-doped  yttrium  aluminum,
yttrium gallium and gadolinium gallium
garnets.

Neodymium-doped yttrium alumi-
num garnet crystals operated in ordi-
nary room temperature with light from
a tungsten lamp with an input of 360
watts. Radiation was at 1.06 microns.

"It should—it has two transistors.”

‘Fine, but is it worth the difference?”’
"“You bet, when you measure the couple
extra dollars against the many hours

of superb TV reception you will enjoy.” Because the glass picture tube gov-
“Tell me more.” erns the cabinet size of a TV set, there

" is no great chance of sets becoming
The new Blonder-Tongue Vamp-2 outperforms smaller as they are transistorized.

all home VHF amplifiers on the market, tube or However, according to Texas In-

transistor. Brings in sharp, clear pictures.”

struments, Inc., who are selling transis-

= tor kits to TV set manufacturers, the
But, what’s the real advantage

of two transistors?’’

"More signal power, lower noise for

snow-free reception.”

‘““But, | hear transistor units can overload

from strong local TV stations?”’

“"Not this one, that's where the exira

transistor pays off.”

“Pve got two sets.”’

“"The Vamp-2 delivers strong signals to two sets.

It has a built-in splitter. Great for color TV.
List $38.95."

“‘Supposing | don’t want to lay out the
few extra dollars for the Vamp-2?"’
"Simple solution. The new Blonder-Tongue
Vamp-l1... the best one-transistor model

- ?
on the market' L]-Sts at $25-50 ' (This message was paid for out of the gross profits of
: BLONDER-TONGUE, 9 Alling St., Newark 2, N.J.}

NO MINIATURIZATION
FOR SOLID-STATE TV

14 RADIO-ELECTRONICS
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NOW! get this BIG BONUS with your purchase

this deluxe new
Four-Drawer
FILE CABINET
(with fuli-drawer suspension)
worth $55.00 — available only
with your purchase of a
PHOTOFACT LIBRARY
consisting of 200 SETS
plus valuable Free extras!

deloce
fuN-
suspeasicn
featore;
drawe-s
cper &Y
the wey

Offer for Limited Time Only —Act Now!

SEPTEMBER, 1964

of a PHoToFACT® Library!

boost your earning power—own and use
the world’s finest TV-radio service data

Now, more than ever, it pays to own a PHOTOFACT Library
—the time-saving troubleshooting partner guaranteed to
help you earn more daily. Now, you can start or complete
your PHOTOFACT Library the special Easy-Buy way, and
get absolutely FREE with your purchase, the deluxe
4-drawer File Cabinet worth $55.00, plus valuable extras
described below!

OWN A PHOTOFACT LIBRARY THE EASY-BUY WAY:
e Only $10 down e 30 months to pay

e No interest or carrying charges ¢ Prepaid transportation

e Add-on privilege of a year's advance subscription to cur-
rent Photofact data, on the same Easy-Buy contract

e Save 30¢ per Set—special $1.95 price applies on Easy-Buy
(instead of regular $2.25 price)

PLUS: In addition to the deluxe File Cabinet, you get a com-
plete Color TV Servicing Course, 2nd Class Radiotelephone
License Course, Transistor Radio Servicing Course, and Test
Equipment Guide!

4 WAYS TO SELECT YOUR PHOTOFACT LIBRARY

1. Complete your present PHOTOFACT Library

2. Order a PHOTOFACT “‘Starter”” Library —200
Sets (Sets 401-600—coverage from 1958 to
1963 —only $12.66 per month).

3. Order by brand name and year—see the
handy selection chart at your distributor.

4. Order a complete PHororacr Library —get
FREE File Cabinets to accommodate the
entire library, the Courses listed above, plus
an 8-volume Set of *“101 Ways”’ Test Instru-
ment books worth $18.50.

A PHOTOFACT LIBRARY PAYS ITS OWN WAY—
ORDER TODAY AND GET THE FREE BONUS EXTRAS

See your Distributor for PHoTOFACT Easy-Buy
details or send coupon today! Ask also about
a Standing Order Subscription to current
PHOTOFACT and Specialized Service Series—
FREE File Cabinet also available!

GET THE

DETAILS
NOW

HOWARD W. SAMS & €O., INC.

Howard W. Sams & Co., Inc. Dept. REF-9

I 4300 W. 62nd St., Indianapolis, Ind. 46206 Q I
l [ Send full information on Easy-Buy Plan ® :
I My Distributor is: |
: Shop Name :
Att
I I
| Address |
1 City State Zip I

L——————------m---d

wWwWWw.americanradiohistorv.com
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FASTATCH |l CONTROL SYSTEM
MORE CONVENIENT AND
VERSATILE THAN EVER!

now

Centralab

gives you

SINGLE .
SHAFT
ARRAR CONTROLS

with exact length shafts

Need a control with a flat shaft—or
split knurled—or screwdriver slot?

Maybe you need it with—or without
—an attached line switch.

But two things are sure: You need a
certain exact shaft length—and your
Centralab distributor can supply it!

Centralab’s new exact length solid
shafts provide exact replacements for
ALL your single control requirements,
as well as twins for stereo, triples, and
quads.

If you have the FRK-100 Fastatch
II Kit, you can add these exact length
shafts as you need them; they snap
right into place on the Fastatch II
front controls. Or, you can always get
the exact control you need, instantly,
from your Fastatch II distributor.

For a complete catalog on the
Fastatch II Control System, write to
Centralab or contact your distributor.

The Electronics Division of Globe-Union Inc.
P. O. Box 591 Dept. 92, Milwaukee, Wisc. 53201
B-6420 In Canada: Centralab Canada Ltd., P. O. Box 400, Ajax, Ontario

16 RADIO-ELECTRONICS
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EXCITING NEW LINE!
EXCITING ~ NEW SOUND!

FULL FIDELITY HI-FI SPEAKERS

Slim-line styling! Ceramic magnets! Superb reproduction over the full audio
spectrum! Complete choice: coaxials, extended range, tweeters, woofers! The new
Quam hi-fi line is as modern as tomorrow—and it’s designed to offer the serviceman
a top-quality product at a list price that’s lower than others’ ‘“‘audiophile net.”
(Quam never advertises net prices—to protect your mark-up!)

Use Quam Hi-Fi Speakers in new systems, as extension speakers in existing hi-fi
systems, and as replacement improvements in stereo consoles. They’ll open your
way to exciting new sales!

Write for your free copy of the new Quam Hi-Fi Catalog HF-64.

QUAM-NICHOLS COMPANY . 234 East Marquette Road « Chicago, tilinois 60637

SEPTEMBER, 1964 17
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selling gimmick will be a S-year war-
ranty on the transistors.

The semiconductor manufacturer
predicts that up to 100.000 transistorized
TV sets will be sold this year.

RADAR SOUNDINGS FROM JUPITER

Last fall, independent groups of
American and Soviet scientists experi-
mented nightly for a month aiming sig-
nals at Jupiter. In a report in the maga-
zine Science, Dr. Richard M. Goldstein
of Caltech said that the return signals
received offered strong evidence that
they were indeed returning from Jupi-

ter, aud indicated a hign degree of
smoothness for part of the planet’s re-
flecting surface, a smoothness greater
than that of Mars and far greater than
Venus’. This smooth area is not in the
planet’s famous red spot.

UHF TUNERS TO “"CLICK’’ THIS WINTER?

The second detent
the season has been announced by the
F. W. Sickles Div. of General Instru-
ment. An earlier one had already been
announced by Oak Manufacturing Co.
Motorola is using a pushbutton system
on its better black-and-white sets.

make it easy on yourself

See the direct answer—on only the
range-scale you want—automatically

B, 1
Model 360
V O Matic

BURN-OUT PROOF
METER MOVEMENT

Sensitivity 20,000 ohms per volt DC; 5000
ohms pervolt AC. Accuracy +3% DC; +5%
AC; (full scale). DC Volts in 6 ranges
0-6000. AC Voits in 6 ranges 0-6000. AF
(Output) in 4 ranges 0-300 volts. DC Cur-
rentin 5 ranges 0-10 amps. Resistance in
4 ranges 0-100 megohms. Supplemental
ranges also provided on external overlay
meter scales. Meter movement protected
against extreme overload and burn-out.
Polarity reversing switch. Automatic ohms-
adjust control. Fuse-protected shunts. Mir-
rored scale. Complete with 1%-volt and
9-volt batteries, test leads, and easy-view-
ing stand. Batteries freshly packed
separately,

It’s automatic! See only the full scale you want
and read the exact answer—directly. No multi-

plying. Eliminates errors.

See Your B&K

No Reading Errors! ,
No Multiplying!

Just set the range switch, and only
the scale you want in the exact range
you want appears automatically. In-
dividual full-size wide-view scale for
each range—and only one range-scale
is visible at any one time. Reading is
Net, $5995

clear, easy—and direct,

DYNAMATIC [
375 VTVM |

Net, $8995

BaK MANUFACTURING €O,

uhf tuner of

BRIEF BRIEFS

Pilot Radio Corp., which dropped
TV in 1952 (after making the first of
the “tinyvisions”) to make hi-fi equip-
ment, is returning with a line of home-
entertainment centers featuring color
television, and a new line of sidetable
stereo instruments, both equipped with
solid-state electronics.

Raytheon reports peak-power out-
puts of 100 megawatts from a pulsed
ruby laser, the highest peak power yet
reported for a high-repetition laser.
Pulse widths were 10 nanoseconds at
repetitions greater than 1 pulse per sec-
ond.

Small integrated transistor power
supply regulator, made by Trio Labs of
Plainview, N. Y., is packed in a power
transistor case and sold as a superregu-
lated Zener diode. The unit is intended
to be inserted in a power supply like any
other Zener diode, but with, however,
vastly improved performance.

A New York hotel, the Rutledge,
on Lexington Ave., is attempting to
establish itself as “ham headquarters.”
Special discount rates are offered guests
who produce an operator’s license when
registering, and an amateur station is
available for the use of visiting hams.

NASA is testing an electronic shark
repeller, a device that radiates a wide
spectrum of frequencies from a 36-inch
underwater dipole antenna. The frequen-
cy that repels the shark has not been
identified, but it is believed that it affects
the shark’s sense of “smell”.

RCA reports that color sets ac-
counted for 3 out of every 10 set sales
during the first part of 1964 END

Wck
“wnter

D"SV:/”',’:“‘;" E&K 0IviSION OF DYNASCAN CORPORATION
or Write for
1801 W. BELLE PLAINE AVE.- CHICAGO 13, ILL. Dl ,
Catalog Canada: Atias Radio Corp., 50 Wingold, Toronto 19, Ont. ‘ A.;e you the ,z,nau that daddy says he’s not
AP21-R Export: Empire Exporters, 253 Broadway, New York 7, U.S.A, going to pay?
18 RADIO-ELECTRONICS
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TO PROVE TO YOU...

You reallv need 2 |types of microphones

BUY THIS FIXED-POSITION MICROPHONE ...GET THIS LAVALIER FOR ONLY $5.00

SHURE MAKES THIS SPECIAL OFFER IN THE
INTEREST OF IMPROVED SPEAKING TECHNIQUES

This special limited-time offer applies

For lecturers, teachers, ministers,
to the famous Unidyne Il and Ili

series and other fine Shure micro-
phones listed below.* Unidyne 11l is
the only cardiod microphone with a
completely uniform pickup about the
axis at all frequencies—in all planes.
Outstanding for voice or instruments.

' I- -

managers, public speaking requires
the freedom and flexibility of a sec-
ond microphone. The ability to move
around while talking frees the speaker
for writing on a blackboard or han-
dling visuals, makes any speaker more

interesting, more effective. Prove itto
1 yourself for only $5.00 when vou buy
a Shure Microphone for fixed-loca-
S tion use.

*Models 300, 315, 330, 333, 555W, 555, 545,
5455, 546, 556S, 576, 578, 5785. A Shure

N i ]
Lavalier for only $5.00 with each, when you {

send in your guarantee registration card. |n Iq
Offer expires December 31, 1964, H

- Steps to obtain your Lavalier Microphone

: Purchase any of the microphones listed above thru your dis-:
: tributor or sound installer. °
: Remove guarantee registration card from microphone package. -
Specify whether you wish high impedance or low impedance
- lavalier microphone in the comment section of guarantee regis- -
- tration card. .

* Mail to Shure Brothers, Inc. with your check or money order for:
2 $5.00. If sending cash please send by registered mail. e

SHURE

Shure Brothers, Inc., 222 Hartrey Avenue, Evanston, lllinois

: That's all there is to do. Your microphone will be sent to you:
. post paid. Sorry, no C.O.Ds. i

tesaacsasanss s Sesmeseanas s g sEne e gessoss o0 vsn e 3
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7o« 22¢ PRODUGT

PLUS o goue

%w Dhitiidotor

Even our non-customers say lhey
can't do without it!

Sylvania's Technica! Manual is still
the most complete data source for
up-to-date information on tubes...
and has been since 1929. The current
12th Edition, for instance, will provide
information on 2,225 tube types to
more than 100,00C service men, iech-
nicians, dealers, distributors and
other specifiers af tubes. (inciden-
tally, 2,225 is only the figure of the
moment.) At periodic intervals, and
at no extra charge, Sylvania mails
supplementary dafa sheets to provide
you with the latest information and
insure that your Tech Manual is
current.

NEW CAPABILITIES IN. ELECTRONIC TUBES ¢ SEMICONDUCTORS -

LRI IININE et

"y
:‘:.31::‘.\_
BT 4T
Sy
. e T
g :
gy, Eyd
él kﬁ “rens
g B
5 R
1 o
2
A

A2~ SINPD it
¥NIdaY

48D~ viva azmesanos

Here are some of the other features
you'll find in the manual’s 700 pages:

» Data on Receiving Tubes, Cathode
Ray Tubes, Semiconductor Diodes
and Rectifiers, Special Purpose
Tubes—all with complete character-
istics.

« Picture Tube Interchangeability
Guide

= European-American Receiving Tube
Substitution Guide

N
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The industry’s
most complete manual

« Semiconductor Diode Interchange-
ability Chart

« Master Index for quicker reference

Allin a sturdy 9%” x 62" 6-ring binder
with tabbed dividers.

The cost for the industry’'s most
comprehensive manual is only $3.00.
Seeyour SylvaniaDistributor.And don't
forget to mail in the prepaid post-
card for the free supplement service.
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orrespondence

OLD BACK ISSUES—
REAL COLLECTORS’ ITEMS

Dear Editor:

Do you know of anyone interested
in acquiring the following magazines:
Electrical Experimenter

1917, 1918, 1919 (each a complete
year) also 1920 (January-July)
Science & Invention
1920 ( August—December)
1921, 1922 (each a complete year)
Everyday Engineering
1918, 1919, 1920 (each a complete
year)

I would appreciate an offer, cither
for the lot or in part.

THomMmas H. CURTIS
99 Harrison Ave.
Fair Haven, N.J. 07702

THE ERRONEOUS SPLITTER

Dear Editor:

Described in Try This One (June
1964, p. 84) was a device for matching
multiple antennas to a single set or.
equally well, one antenna to a number
of sets. Unfortunately, the equation for

determining R, the value of the shunt |

resistor to be used, is wrong. The equa-
tion for an N-port device with equal
impedances at all ports is
NZ
= N-—-2
The error in the original equation
(where N —1 appeared in the denom-
inator) is readily apparent by taking
N = 2, a two-port pad—i.e., matching
one set to one antenna. The value of R

obtained, 27, would mean the

2 —1

impedance looking into the open port
would be 2Z, 2Z and Z all in parallel,
or Z/2. This is obviously a mismatch
for a source of Z.

A little more thought along this
line indicates that any finite resistance
would mismatch the two-port system,
since the second port impedance Z
alone provides the correct match. In

mathematical terms, R = oo. The cor-
. NZ .
rect equation, (R = ) shows this
N-—-2
y 27
for two ports, since = 0.

In the laboratory, the most com-
mon application for the splitter is for

SEPTEMBER, 1964

“Believe it or not,
I make over 90% of
my broadcast tapes

on the same Norelco

model designed for

your home,”

says Skip Weshner

“My tapes have to meet the broad-
cast standards of the leading FM sta-
tions around the country, whose other
taped programs are normally recorded
and played back on professional broad-
cast-studio consoles. My Norelco ‘401’
gives me tapes that not only meet or
exceed these standards, but on play-
back on the ‘401’ I defy any listener to
tell the difference between my live
broadcasts and my taped ones!

“As to reliability, my Norelco has
been on the firing line five nights a

WwWWW americanradiohistorv com

kR B
week, month after month, year after
year, and has required less mainte
nance than any other recorder I've ever
used. It handles tape more gently, too:
it doesn’t break tape, it doesn’t spill
tape, it doesn't stretch tape-not even
the half-mil stuff I'm forced to use to
get an hour’s broadcast on a 7" reel.
“Although the ‘401’ was designed for
the operating convenience and for the
pocketbook of the home user, in my
book it has proved itself as a thor-
oughly professional instrument.”

The Norelco Continental ‘401': 100% transistorized ¢
4-speed + 4-track stereo/mono, record/playback ¢« com-
pletely self-contained with dual preamps, dual power
amplifiers, two wide-range sterec-matched speakers and
stereo dynamic microphone. (Two broadcast quality
microphones can be used with simple adapter.)

At your hi-fi dealer's—or write to Dept. S-9, North
American Philips Company, Inc., High Fidelity Products
Division, 100 East 42nd Street, New York, N. Y. 10017

23
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COMPUTER
TECHNICIANS

Immediate Stateside & Overseas Openings ‘

Must have a minimum of 2 years’ experience in
the maintenance of military or commercial com-
puters or data processing systems.

Excellent benefits including stock savings plan.

Qualified candidates please send complete re-
sume to Mr. Don Kirkland, Dept. 806.

PHILCO TECHREP DIV.

A Subsidiary of Ford Motor Company
P.0. Box 4730 Philadelphia, Pa. 19134
An Equal Opportunity Employer

Newest! Most Versatile! Most Power Qut!

The (1 channel ““Messenger-1il”” will change every idea you ever
had about what a Citizens Band unit should offer! Tiny, all
transistor, it’s really quiet, really hot! Interchangeable for base
or mobile—use it as a full S-watt battery powered portable pack
set or a 3-watt PA system. The "Messenger 1117, with an aero-
space transistor developed for the “Relay’” communications

satellite, delivers more power output with maximum legal

input! Double conversion receiver with high Ist [.F.

h provides excellent spurious and image rejection. Set-

0 and-forget “Volume” and “"Squelch” controls make:

it possible for the first time to work *close-in" or

» atextended range with initial settings. Furnished

with dynamic microphone—full line of acces-

I sories available for selective calling, portable
| field pack, or public address use!

® .| Cat. No. 242-150........ $189.95 Net

' i - = {' i
E\ |0 E F. JOHNSON COMPANY
" ® 2510 Tenth Ave. S.W. » Waseca, Minnesota

Piease send full details on the “*“Messenger’* CB line.

WRITE TODAY

for details on the NAME
“Messenger" CB o
line—or see your ADDRESS.
distributor!
CITY. STATE |
24

Coming Next Month
in Radio-Electronics

BUILD A UNIVERSAL TAPE PREAMPLIFIER

A three-transistor, humless job, this pre-
amp works with any recorder or player,
regardless of input impedance. Small and

simple to construct, it has no heat prob-

lems, is a low-noise device and has a longer
life than the tube preamp it replaces.

REPORT ON AMPLIFIED ANTENNAS

Are those antennas-with-transistors any
good? If so, how much? Can they actually
make reception worse? Is there a difference
in performance between the ones that look
like a box and those that resemble. rabbit
ears more closely ? Radio-Electronics tested
a number of these “amplified antennas.”
Next month, read what we found out!

MOCKUP BENCH JIG SPEEDS COLOR SERVICE

Homer Davidson tells how an old color
trade-in TV can be made into a time-and-
money-saver for the TV shop starting to
service color. Saves one man on color TV
calls. Learn how he does it.

MODERN. STEREO CARTRIDGE REVIEW

A complete roundup of all the leading
stereo cartridges—some of the differences
between them, what they will do, and how
they affect the listening audiophile. Not a
colorless table of measurements—these
cartridges were tested by playing records,
and our reviewer reports on how they
sound.

Yowll find these and many other articles,
features and regular departments in next
month’s RADIO-ELECTRONICS.

OCT. ISSUE (on sale Sept. 17)

RADIO-ELECTRONICS
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what PARALOG brought to VHF...

NEW

FPaRaCGrL

BRINGS TO UHF TV

= ki

Good news! The new Jerrold-Taco PARACYL antenna
combines cylindrical-parabolic construction with an ex-
clusive “‘Extended Resonance’’ driven dipole* ta deliver
superior TV reception throughout the entire UHF band
(channels 14 through 83).

Cylindrical-parabolic configuration assures the wide ver-
tical interception area so necessary to capture elusive
UHF signals, protect against ‘‘dead spots’, and provide
the greatest directivity. The ‘“Extended Resonance’” dipole
driver actually changes its electrical length to present a
half-wave appearance at the low and high ends of the UHF
band, giving optimum gain and match all the way from

470 mc to 890 mc.
See your Jerrold-Taco distributor

i now, and learn how PARACYL anten-
nas can open the door wide to big
UHF sales for you.

*Patent pending
ELECTRONICS

Distributor Sales Division, Philadelphia, Pa. 19132

Model JUP-1
“— For local to

suburban reception.

$6.95 list.

Wodel JUP-2
For difficult local to

suburban reception.

$10.95 list.

Model JUP-3

For suburban to
medium-fringe areas.
$29.95 list.

Model JUP-4

For difficult suburban
to fringe areas.
$39.95 list.

Model JUP-5

For tringe to deep
tringe reception.
$54.50 list.

2.5
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TUNER REPAIRS

Includes ALL parts (except tubes).
ALL labor on ALL makes for com-

p_léTe overhaul.

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 all 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 costare available on tuners beyond
practical repair.

Always send TV make, chassis and Model
number with faulty tuner. Check with your local
distributor for Sarkes Tarzlan replacement
tuners, parts, or repair service, Or, use the
address nearest you for fast factory repair
service.

E SARKES TARZIAN,INC.
TUNER SERVICE DIVISION
|

Dept. 200 l
637 South Walnut St.,
Bloomington, Indiana

Tel: 332-6055

Dept. 200

10654 Magnolia Blvd.,
North Hollywood, Calrf
Tel: 769-2720
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connecting multiple signal generators to
one receiver (or active circuit), and I
have often used the devices for that.
However, I must object to the editor’s
use of the term balanced. A balanced
circuit or network is defined as one in
which the two sides are electrically alike
or symmetrical to a common reference
point, usually ground. The device shown
is obviously not balanced when one con-
siders any antenna as a source genera-
tor and the set as the receiver load; it
is simply wngrounded.

LAWRENCE C. MIDDLEKAMP
Laurel, Md.

REDS SHOULD BE READ

14

Dear Editor:

“Double Bridge Sensitivity” in the
June 1964 issue is reminiscent of a cir-
cuit described in a book on meteorolog-
ical tower instrumentation published
last year in Russia. Does this mean that
clectronic hobbyists are missing some
good bets if they fail to keep up with
the Russian literature?

By the way. the miniature tape re-

| corder mentioned by Steve P. Dow on

p. 89 of the May issue can be used with
a Knight-Kit 83Y261D tuner and a suit-
able speaker to make an inexpensive
AM receiver for periods when the re-
corder would otherwise be loafing. The
tuner output is plugged into the micro-
phone jack, and the speaker into the ear-
phone jack. With the recorder in the
forward record mode, there is plenty of
signal for the spcaker. I use a retired
12-inch Jensen, but I have to admit it
sounds better with 200 uf across its ter-
minals. Perhaps another reader could
suggest some refinements for this hook-
up.

Lexington, Mass.

81U KELLOGG
STICK IN A SURGE RESISTOR
TO BE SURE

Dear Ediior:

In the August 1963 issue of Rapio-
ELECTRONICS you had an article by Earl
Hansen titled “Chopper Stabilized dc
Amplifier.” While most of the schematic
is correct, Mr. Hansen omitted one very
important component: the surge resistor
preceding diode D5 in the power supply.
Although a IN2070 can handle up to a
6-amp peak for a small fraction of a
second, a charging 80-uf capacitor will
quickly destroy the diode. A 68-ohm
Va-watt carbon resistor between the
transformer and the diode limits the ini-
tial charging current and protects the
diode.

GERALD FELDMAN
Los Angeles, Calif.

WWW.americanradiohistorv.com

[Mr. Feldman’s suggestion is a
good one—putting in a surge-limiting
resistor can hardly do any harm. But
often, in low-current power supplies like
the one in Mr. Hansen’s amplificr, the
dc resistance of the power transformer
secondary is 100 ohms or more per half,
limiting the maximum inrush current to
an ampere or two.—Editor]

TWO MORE USES FOR THE 6BN6 l/
Dear Editor:

In the June 1964 issue of RaDIO-
ELECTRONICS, Leo Sands left out two
valuable applications of the 6BN6:

1. As a gated-beam mixer good to
at least 30 mc—described in Markus
and Zeluft, Electronics for Communica-
tions Engineers, McGraw-Hill, 1952, p.
38.

2. As an excellent product detec-
tor for single-sideband reception—de-
scribed in Single Sideband for Amarenr
Radio, American Radio Relay League
(ARRL). 1962, p. 79.

I believe that this tube can also be
used as a balanced modulator for gen-
erating SSB and DSB, but I cannot re-
call where I saw the circuit.

K. J. DEskur
Endicott, N.Y.

NATESA VS. FTC:
PROBLEM STILL THERE
Dear Editor:

As a subscriber to RapIO-ELEC-
TRONICS and several other publications,
clubs and socicties in electronics, 1
would appreciate a chance to comment
on the Federal Trade Commission’s de-
cision barring NATESA from “black-
balling” those distributors and whole-
salers who trade with the general public
and with part-time technicians.

Although I cannot agree with NA-
TESA’s view on the part-time techni-
cian, since I have known some who
could challenge the best of the full-time
professtonals, I assume that the FTC
and NATESA agree on how best to cure
their patient.

But, a question: How is the FTC
empowered to deal with those distribu-
tors and wholesalers that trade with the
public on the same terms—and often
better terms—than with dealers and
service outfits? It is well known that, in
Manhattan especially. this kind of trad-
ing hurts even the public, not to men-
tion the scores of small businesses now
and in the future.

Does the FTC have any answer to
that problem?

J. S. BuITRAGO

Riverdale, N. Y. END

RADIO-ELECTRONICS
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Color-TYV servicing is profitable

GET THE MOST OUT OF IT WITH COLOR-TV TEST INSTRUMENTS FROM RCA -
PIONEER OF COLOR TV

(A) RCA WR-64A COLOR-BAR/
DOT/CROSSHATCH
GENERATOR

Low-cost, lightweight, portable

instrument that provides all es-

sential Color-TV test patterns:

« Color-bar pattern: ten bars of

color for checking phase and

matrixing, and for automatic fre-
guency and phase alignment.

e Crosshatch pattern: thin sharp

lines for adjusting vertical and

horizontal linearity, static and
dynamic convergence, raster
size, and overscan.

e Dot pattern: small dots to fa-

cilitate accurate color con-

vergence.
$189.50* with output cables

(B) RCA WR-70A RF/VF/IF
MARKER ADDER

For use with a marker generator
and a sweep generator. Used for
RF, IF, and VF sweep alignment
in color and B&W TV receivers.
¢ Choice of four different marker
shapes
e Provides very high-Q markers
of high amplitude and narrow
bandwidth

$74.50* complete with cables

(C) RCA WO-91A 5-INCH
OSCILLOSCOPE

A wideband scope for checking

colorburst signals and general

troubleshooting.

e Dual bandwidth: 4.5 Mc at

0.053 volt rms/in. sensitivity;

1.5 Mc at 0.018 volt rms/in.

sensitivity.

« Continuously adjustable sweep

frequency range: 10 cps to

100 Kc

$249.50* including direct/low

capacitance prabe and cable,

ground cable, and insulated clip.

(D) RCA WR-69A TELEVISION
FM SWEEP GENERATOR
For visual alignment and trouble-
shooting of color and B&W TV
receivers, and FM receivers.
« IF/Video output frequency
continuously tunable from 50
Kc to 50 Mc.
* Sweep-frequency bandwidth
continuously adjustable from 50
Kc to 20 Mc on IF/Video and
FM: 12 Mc on TV channels
$295.00* including all necessary
cables

(E) RCA WR-99A CRYSTAL-
CALIBRATED MARKER
GENERATOR

Supplies a fundamental frequen-

cy RF carrier of crystal accu-

racy for aligning and trouble-
shooting color and B&W TV re-
ceivers, FM receivers.

« Most-used IF and RF frequen-

cies indicated on the dial scale

« Sound and picture carrier

markers available simultane-

ously

$256.50* complete with output

cable and phone tip.

(F) RCA WT-115A COLOR
PICTURE TUBE TESTER

Designed specifically to test

color-TV picture tubes, either in

or out of the set. Tests each gun

for emission quality, inter-elec-

trode leakage and shorts.

« Large sensitive meter with sep-

arate 3-color scales

« Provision for accurate adjust-

New RCA Colar Pict-O-Guide is now avail~
able through Authorized RCA Electron
Tube Distributors.

ment of cut-off point for each

gun
$89.50* with cable, carrying case
and socket assembly

See them all at your Authorized
RCA Test Equipment Distributor.

*Optional Distributor Resale Price
All prices are subject to change without
notice. Prices mav be higher in Alaska,
Hawaii and the West.

RCA ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.

The Most Trusted Name in Electronics
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fast, accurate, never lets you down . . .

New Burn-out,
stick proof meter!

NEW
SPEEDY
SET-UP
BOOKLET

IMPROVED

only

NEW TC 130  $7450

Checks them all. ..
including Novars, Compactrons,
Nuvistors, 10 pin tubes — plus
Picture Tubes!

Only 7 Lbs. .
Smaller Than A Portable Typewriter

Here's the famous MIGHTY MITE, America’s fastest selling tube checker,
with an all-new look and many new exclusive features. MIGHTY MITE ili
brings you even greater portability, versatility and operating simplicity beyond
comparison. Controls are set as fast and simply as A-B-C right from the speedy
set-up cards in the cover. The new functional cover can be quickly removed
and placed in a spot with more light for faster reading of the set-up data or
“cradled” in the specially designed handle as a space saver as shown above.
New unique design also prevents cover from shutting on fingers or cutting of
line cords as in older models.

In a nut shell . . . the MIGHTY MITE Ill is so very popular because it checks
for control grid contamination and gas just like the earlier “eye tube” gas
checkers (100 megohm sensitivity) and then with a flick of a switch, checks
the tube for inter-element shorts and cathode emission at full operating levels.
Sencore calls this “the stethoscope approach” . . . as each element is checked
individually to be sure that the tube is operating like new. User after user
has helped coin the phrase “this checker won't lie to me”. Most claim that it
will outperform large mutual conductance testers costing hundreds of dollars
more and is a real winner in finding those “tough dogs” in critical circuits such
as color TV and FM stereo.

See Your Parts Distributor-- And See
The Mighty Mite III For Yourself!

S ENCORRE 426 SOUTH WESTGATE DRIVE

“Quality at its finest” ADDISON, ILLINOIS

28 RADIO-ELECTRONICS
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The
Picturephone
In Your
Future

ON APRIL 20, 1964, the Ameri-
can Telephone & Telegraph Co.
unveiled its newest device, the
Picturephone, at the New York
World’s Fair. (The Picturephone
is shown on page 6 of the
July 1964 RapI0-ELECTRONICS.)
Viewers could see people across
the country, as far away as Los
Angeles, Calif., in a coast-to-
coast press conference. Ever
since, the long-awaited *“See-as-
you-talk”™ phone has been draw-
ing huge crowds at the AT&T
pavilion at the Fair. There,
soundproof booths equipped with
Picturephones allow visitors to
talk with each other or with a
nearby telephone operator. Visi-
tors sit about 3 feet from the
little instrument’s screen, housed
in a small desktop table set. Nor-
mal room illumination is suffi-
cient for the little vidicon tube
next to the set’s screen to give a
good picture. On June 24, the
Picturephone went into commer-
cial use in a circuit linking pub-
lic booths in New York, Wash-
ington and Chicago.

Picture size is 4% x 5%
inches. The control set uses no
dial; it has pushbuttons which al-
low you to see yourself. another
person or nothing at all at your
choice.

The idea of the long-distance
Picturephone is hoary with age.
It probably was first used any-
where in word and picture in my
novel, Ralph 124C 414 (A
Romance of the Year 2660),
originally published in install-
ments beginning with the April
1911 issue of Modern Electrics,
forerunner of RADIO-ELECTRON-
ICS.

For the record. 53 years ago
the instrument was known as the
Telephot. As the story opens,
Ralph 124C 41+, one of the
world’s most renowned scientists
and one of the ten celebrated
Plus men of the Planet, is talking
from New York long distance to
a friend, over the telephot.

SEPTEMBER, 1964

IN THIB (S8UE

Ralph 124¢ 41 +-

PRICE 10 CENTS APRIL, 1911

L9}

MODERN
ELECTRICS

THE PRACTICAL ELECTRICIAN
By Professar W. Weller
FONTANA MASY ’
“BINGING SPAAK  SVBTEM OF WIRELESS TELEG.
RAPHY

HIGH POWER CONDENBER
By Eimer J. Lamp
RALPH 12¢C 41 4
8y M. Germsback

GALENA
8y A. C. Lescerboura
PMOTOGRAPHIC PHONOGRARH
By A C. Marlows

“THE ELECTRICAL MAGAZINE FOR EVERYBODY *
Comprists 141, by Mossmr Buscracy Pysucanos

Front cover of the April 1911 issue of MODERN ELEC-
TRICS, illustrating the use of the earliest known Telephot,
now called the Picturephone.

This 1925 illustration of the Telephot, now known as
the Picturephone, appeared in the first book reprint of the
novel RALPH 124C 41+. Note microphone on top of
loudspeaker, openings at left. The Telephot also foresaw
the Language Rectifier, so far not realized.

WwWWwWWwW americanradiohistorv com

Radio-Electronics

Hugo Gernsback, Editor-in-Chief

... Immense Are the
Coming Applications of

This Great Device . .

Suddenly there is an inter-
ruption, just as we have today—
and the screen of the telephot
goes blank. Then:

“At this moment the voice
ceased and Ralph’s faceplate be-
came clear. Somewhere in the
Teleservice company’s central
office the connection had been
broken. After several vain efforts
to restore it Ralph was about to
give up in disgust and leave the
Telephot when the instrument
began to glow again. But instead
of the face of his friend there
appeared that of a vivacious
beautiful girl. She was in evening
dress and behind her on a table
stood a lighted lamp.

“Startled at the face of an
utter stranger, an unconscious
‘Oh!” escaped her lips, to which
Ralph quickly replies:

“‘l beg your pardon, but
‘Central’ seems to have made an-
other mistake. I shall certainly
have to make a complaint about
the service.

“Her reply indicated that the
mistake of ‘Central’ was a little
out of the ordinary, for he had
been swung onto the Interconti-
nental Service as he at once un-
derstood when she said, ‘Pardon,
Monsieur, je ne comprends pas!”

“He immediately turned the
small shining disc of the Lan-
guage Rectifier on his instrument
till the pointer rested on
‘French.””

This starts the great inter-
national and interplanetarian ro-
mance, with the heroine, Alice,
in distant Switzerland. Ralph
subsequently saves her, via elec-
tronics, from an immediately
threatening avalanche.

While the Picturephone is
now an assured fixture, what are
its implications for the future?

At present, while it is new, it
still is a luxury. AT&T made pub-
lic its rates: $16 for the first three
minutes between New York and
Washington, $21 between Chi-

continued on page 81

33


www.americanradiohistory.com

BALLAST
RESISTOR
(if used)

*r*
d

/ i IGNITION SWITCH
|y
=3
Zae ) -
ROTOR = i : ) BATT POS _ o
: vIGNITION One of the simplest transistor ignition
O 1 coi. systems ever designed, this one works
POINTS ] equally well on 6- or 12-volt negative-
’ ‘ ground systems
CONDENSER

By WILLIAM C. KING

Fig. 1-a—Conventional
ignition systeni. THERE HAVE BEEN MANY  TRAN-

sistor ignition circuits, too many of which
have been complicated and critical. This
circuit uses a basic serics-connected
transistor switch for simplicity. To elimi-
e n e r ess nate the need for a special coil to lower
the back voltage so that one or two
transistors can take it, I've used three in
= mEgn scries. The pricc of one or two morc
transistors is usually less than that of a
a n l r g n I I n special coil. The fact that no Zeners are
used makes the system even more attrac-
tive.

Three 2N174’s in scries (sce sche-
matic) will withstand 240 volts, more
than enough for a standard coil. They
need not be matched, but the three in
series require a network of base resistors
to balance the voltage. RS, R6, R7
balance the “off” (high) voltage equally
across the transistors. Rl, R2 and R3
balance the transistors for an even volt-

TRANSISTOR IGNITION
PACKAGE ' =

{ age drop during conduction. The diodes
T BALLAST provide base isolation, and R4 limits
o RESISTOR | % the total base current to around 0.75
f (if used) amp. Theoretically the values for R5, R6
v and R7 or for R1, R2 and R3 should be
‘53 the same, but transistor characteristics
vary. If you start with the values I have
given, you should come close.
Construction and installation
I mounted the transistors on a V& x
3 x 6-inch heat sink with the other parts
£25 — 3 on terminals between them.
ROTOR Sé After the system is built, you will
e need a 6-amp [2-volt power supply and
DISTRIBUTOR ::GOP:LT' N a 2-ohm [00-watt resistor to adjust it.
’ ‘POINTS
)C!)NDENSER
—t Fig. 1-b—How the transistor system is

connected. Condenser may be removed.
RADIO-ELECTRONICS
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An editor of Radio-Electronics, who used
William King’s ignition system for 4,000 miles
of driving in a 1960 Ford Falcon, reported:

“The unit works and works well. It's down-
right easy to connect—one bolt bracket mount-
ing and three leads.

‘“Points clean and not eroded at end of
test period. Plugs also fairly clean, but not as
good as points.

“Gas economy up by about 2 mpg (this
only when engine tuned after system installed).
Acceleration and smoothness of engine seemed
improved, especially on long upgrades with
engine lugging.

“If | had the time, I'd probably build one
of these for myself.”

1. Connect point 1 to B-plus, point
3 to R, which goes to B-minus. Don’t
connect 2 to anything yet. The transistors
should be off. Now adjust R5 and R6
alternately for equal voltage drop across
the transistors (from collector to emit-
ter).

2. Ground point 2 now (this turns
on the transistors) and check to see if
the drops across the transistors are equal
and about 0.3 volt or lower. If they are
not equal, adjust R, R2 and R3. If they
are equal but too high, decrease R4. This
completes adjustment.

Now install the system in the car
(Fig. 1).

1. Select a cool location for the
unit and mount it.

2. Refer to Figs 1-a and 1-b. Dis-
connect the lead from the negative side
of the colil.

3. Trace the lead from the ballast
resistor to the ignition switch. Discon-
nect the lead from the switch and con-
nect it to point 3 on the transistor pack-
age terminal block.

4. Connect a lead from the switch
terminal just freed to point 1 on the
transistor package terminal block.

5. Ground the lead from the nega-
tive side of the coil.

6. Connect the high side of the
points to point 2 on the terminal block.

At this writing, the unit has been
installed for approximately 1,000 miles
cach on a ’59 Plymouth, a 58 Porsche,
a ’60 Chrysler 300 and a ’61 Dodge.
Driving conditions ranged from stop-
and-go city driving through long high-
speed trips including several desert
crossings at temperatures above 100°.
The waveforms are the same as they were
when the equipment was installed and
no parts have been replaced.

The Porsche has a 6-volt electrical
system, and by reducing R4 to 5 ohms,
the Zenerless ignition system worked just
as well as on 12 volts. END
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Aluminum Ve inch
thick doubles as heat
sink and chassis.
2N174-A collectors
are common to cases,
and must be insul-
ated from heat sink
with mica washers.

01,2,3-2NI74

01,2,3-IN9I, INS37,e7C
Q! Q2

Circuit is
easy and
painless

to wire.
Watch diode
polarities.

Q3

R 1
13 < TO BALLAST
20/100W

3948

o]z (FOR ADJUSTMENT
12Q/10W ONLY)

Circuit of Zenerless transistor ignition system.

D1, D2, D3—100 piv min., 150 ma germanium
or silicon diodes (minimum ratings) (1N91,
1N537, —538, —539, etc.)

Q1, Q2, Q3—2N174 or 2N174-A (Delco, Motorola,
RCA)

R1, R2, R3—3.9 ohms, 1 watt

R4—12 ohms, 10 watts

www americanradiohistorv com
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R5, R6—pots, 5,000 ochms (author used Bourns
Trimpots, but ordinary carbon units are suit-
able)

R7—1,800 ohms, ¥ watt

Aluminum sheet for heat sink and mounting
bracket (see text)

Solder lugs, miscellaneous hardware
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Super
Communications
Network For Your Home

MUSIC OUT

Designed originally for fun, this
fabulous intercom turned out to be
as vital as a telephone system!

By ARTHUR SCHLANG

Looking for an intercom system for my
new home, I couldn’t find anything at a
reasonable cost that met all my needs.
Most available systems consist of a mas-
ter station and a number of remote sta-
tions. A remote may communicate with
another remote only through the master
station. For a completely flexible com-
munication system, you’d need a full-
time telephone operator at the master
station! Furthermore, I wanted to use
transistors. So I designed an intercom
system with these features:

1. Any internal house station can
address any other station individually
without going through a centrally locat-
ed master station.

2. Any station can address all other
stations simultaneously (“conferenco
mode”).

3. Any internal house station can
switch so that it cannot be called either
individually or in conference mode.

Fig. 1—Complete circuit of indoor station.

otlers like it in author's system.

36

One indoor station in author’s system.
Selector positions are Music, Den, Front
Door, Patio, Basement, Conference, Kit-
chen, Guest Bedroom, Amy’s Bedroom,
Master Bedroom, and OFF.

4. To assure privacy, no station can
be arbitrarily monitored by another
station.

5. All internal stations can switch
to a “music mode” where any audio
from a centrally located phonograph,
FM-AM tuner or tape deck can be
listened to. If a station is addressed
while in the music mode, it automati-
cally switches to an intercom mode and
only the caller is heard. After comple-
tion of the call, the station reverts to
music mode.

6. For economy, only one transis-
tor power amplifier is used for the en-
tire system. This doesn’t limit useful-
ness, since the chance is small that more
than one call will be made at the same
time. In the unlikely event two calls
from different stations are made simul-
taneously, the conversations are mixed
and heard as one by two listeners, but at
reduced volume.

Stations in the music mode lose
music audio during any intercom conver-
sation regardless of whether or not they
are being addressed. No intercom audio
is heard either, unless these stations are
being addressed. If you object to that,
you can build two identical amplifiers,
one for the music mode and the other
for all intercom modes.

7. Front- and back-door stations
cannot select individual stations, but al-
ways address in conference mode.

8. The transistor amplifier is left
on at all times.

.
1.C.ouT

0
I.C.IN

AMPL IN (COM)

AMPL QUT (COM }

+

_37v

CONFERENCE

Al

9 ADDRESS LINES

TO OTHER STATIONS & AUXILIARY CKT CHASSIS

There are six
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5| POSITIONS-
1-8=STATION ADDRESSES
9=CONFERENCE
10=MUSIC
11=0FF

*COMMON STATION INTERCONNECTION
CABLE (5 SPARES NOT SHOWN )

®1.C.=INTERCOM
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What

Each internal house station has an
11-position rotary switch. Eight of thesc
positions sclect eight other stations for
address. (There are nine stations in all
in my house.) The ninth switch position
selects the conference mode, the tenth
the music mode, and the eleventh posi-
tion is off.

A station can be called by another
regardless of its switch setting, except in
the off position. A spring-return push-
to-talk key switch is also provided at
cach station.

To address another station, select
that station with the rotary switch, then
press the key switch to talk. The key
switch must be released to listen to the
reply. For privacy, a station cannot be
monitored unless its key switch is de-
pressed. In my baby daughter’s room,
however, a latch is arranged so that the
key can be held down for baby-sitting.
You can do the same thing in a sick-
room application. Sensitivity is enough
to pick up normal conversation at any
point in a room.

To avoid confusion, always identify
your station so that the addressee knows

it does

Inside one of the indoor stations.

where to switch to answer. If you don’t
know a person’s whereabouts, use the
conference mode.

Installing the system

Intercom wiring is best installed
before wall and ceiling material is nailed

on the studding of a new house. Wiring
through completed walls is possible but
difficult. I used cable containing eleven
twisted pairs of No. 22 wire in a plastic
sheath (Birnbach catalog nc. 4711) run
between all stations. This provides five
spare wires for future modifications.
Rather than do the metalwork for
cach station myself, I used commercially
available remote stations. They consist
of a metal wall box with a removable
front bearing a speaker and switch.
(The speakers and housings I used
were bought a long time ago—I don’t
remember who makes them. They are
not at all critical. Utah makes suitable
baflles; try an MS3 with baffle housing
ME3 for outdoors, and an MSS with
ME45 baffle housing for indoors. A
suitable indoor speaker is the Utah SP-
4A1; outdoors, the SP35A1. Nutone
also makes a scries of speaker-and-baf-
fle combinations. Lafayette stock no.
SK-209 is a weatherproof outdoor
speaker with louvered enclosure. And
you can always drill and punch ordinary
aluminum chassis yourself. Any of the
large electronics supply house catalogs
should give you many suggestions.)

MUSIC =)
qr [
1.C. OUT 1
LG, IN v
AMPL IN (COM) I
AMPL OUT {COM) C
+ 1o $
37V P 37V
CONFERENCE I ] s
1 1
TOALL ) R
STATIONS b
v 1
.= ] 1
i
9 {1
ADDRESS R
LINES i L
: ]
A
g |
| e
* A
CABLE
r— Pﬁ - r—— F—— —
DI D2 D4 D5 |p& D7 [D8 |D9 [DIO |DIt (D12 |DI3 _|DI4 |DI5 @IB DI7_|DI8
X F Xy T o - ¥ = 9 T > F X 3 .
CONFERENCE ~ I»
D1,3,5,7,9,11,13,15,17 = CONFERENCE BUFFER LEVEL RY :
D2,4,6,8,10,12,14,16,18 =MUSIC BUFFER RY I a2
ALL DIODES 500MA,200PIV 754
0w
* COMMON STATION INTERCONNECTING CABLE
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MUSIC
. - . ) TRANSFER Ry2 T MUSe
Fig. 2—Auxiliary chassis is nerve center of RIS IO RY ——> ) FROM
svstem. Diode matrices and relays establish i:—,w _.#‘2'9 S ot HI FI
“conference” and “music” modes of opera- F T C250ur |SOOMA,200PIV
tion el +] s0v TERM
’ 174 A STRIP
17VAC fo2s.2v/ia T0 AMPL
- 1 CHASSIS
[ 2] 2] £ o]~
Nt AMPL AMPL AMPL AMPL
25V AC SOURCE ouT ouT IN IN
{COM) {COM}
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RG%
cl
250uf 750V ~185V) T2 g
¥
= YEL
NC
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R2
AMPL  INTERCOM BLK
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TI
2-5000 CT N3G
Rl g ca 50
NC NC +Tev
AMPL IN
(COM)

Fig. 3—Sole amplifier in system uses only
in Fig. 2.

I removed the original switch and
installed the rotary and key switches as
shown in the photos.

The auxiliary control circuitry and
amplifier in my installation are wired on
two chassis in a closet close to the hi-fi
system so that music can easily be piped
around.

it all

Each station contains a 5-inch 10-
ohm PM speaker which serves either as
a dynamic microphone or as a speaker.
Each speaker is connected to a matching
transformer to increase transmission and
reception efficiency.

When the key (lever) switch, S2
in Fig. 1, is depressed, the now-micro-
phone is connected through its trans-
former to two wires running to the am-
plifier input through the music transfer
relay in Fig. 2. These two wires should
be a twisted pair to minimize hum
pickup by induction from power lines
in the walls. When a station is addressed,
and S1 in Fig. | is not set to OFF, the
station’s relay pulls in. This connects the
now-spcaker through its transformer
through the undepressed key switch
(S2) to two wires connected to the am-
plifier output through the music trans-
fer relay in Fig. 2. This wire pair should
also be twisted.

Amplifier input and output leads
are isolated by transformers T1 and T3
(Fig. 3) to prevent feedback from com-
mon voltage drops in the long lines be-
tween amplifier and stations.

In Fig. [, a third contact on S2
couples —37 volts to the arm of Sl-a.
Thus one of [0 lines is energized for
address purposes when S2 is depressed.

Individual relays in each station are
cxcited directly from one of nine lines.
When the conference line, the tenth, is
cnergized, all station relays are cxcited
through the circuitry of Fig. 2. The di-
odes (D1-D17) in the conference buf-
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How works

YEL /RED

T3 320
160
AMPL OUT
80 “SELECT TAP
%0 (SEE TEXT)
0 AMPL OUT
(com)
2N539-A(2)
(USE HEAT SINK)
IN270
DI D2-5=200PIV/500MA
25VAC =37V}
R8 $
10/5W
c5
4000 f/50V T+

three transistors, takes ac power from circuit

Parts list, Fig. 1
RY—spdt relay, 5,000-ohm coil (Lafayette F-260
or equivalent)

S1—3-section, 3-pole, 11-position rotary switch,
nonshorting (Mallory 1331L or equivalent)
S2-—3-pole, 2-position spring-return nonshorting
lever switch (Centralab 1457 or equivalent)
T—Iline-to-speaker autotransformer, 500 ohms
to 4/8/16 ohms (Triad S-66X or equivalent)
Parts list, Fig. 2
D1-D19—500 ma, 200 p.i.v. diodes (Lafayette

stock No. SP-197, or equivalent)
C—250 uf, 50 volts, electrolytic
R1—1 ohm, 5 watts, wirewound
R2—75 ohms, 10 watts, wirewound

RY1—spdt relay, 5,000-ohm coil (Lafayette

F-260 or equivalent)

RY2—dpdt relay, 5000-ohm coi} (Lafayette F-332
or equivalent)

T—filament transformer, 25.2 volts, 1 ampere
(Stancor P-6469 or equivalent)

Diode  blocking
networks are
plainly  visible
here under auxil-
iary chassis.
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Parts List,
C1-—250 uf, 50 volts
C2—60 uf, 6 volts
C3—200 uf, 6 volts
C4—50 uf, 6 volts
C5—4,000 uf, 50 volts
All capacitors electrolytic
D1—1N270
D2, D3, D4, D5—silicon diodes, 200 p.i.v., 500
ma (IN1693; Lafayette stock No. SP-197, etc.)
Q1—2N361 (Raytheon), 2N426, 2N427, 2N428
(Texas Instruments)

Fig. 3

Q2, Q3—2N539-A (Honeywell-—order through
local Honeywell distributor or direct from
Honeywell, 1177 Blue Heron Blvd., Riviera

Beach, Fla. $12.35 each plus 8 oz. postage
per pair. See text for alternates.)

R1—pot, 1,000 ohms

R2—3,300 ohms, 1 watt

R3—120 ohms, 1% watt

R4—1,800 ohms, 1 watt

R5—100 ohms, 1, watt

R6—1,000 ohms, 5 watts, wirewound

R7—A4.7 ohms, Y4 watt

R8—1 ohm, 5 watts, wirewound

All resistors 10% carbon except as noted

Tl—transistor output transformer (used here
as input transformer), 500 ohms ¢t primary
to 500 ohms ct secondary (Argonne AR-162 or
equivalent)

T2—Transistor output transformer (used here
as driver transformer), 700 ohms ct primary
to 4/8/16 ohms secondary—4-ohm tap used
as ct (Thordarson TR-115 or equivalent)

T3—line-to-voice-coil transformer, 500 obhms ct
primary to 2/4/8/16/32 ohms secondary
(Triad S-77U or equivalent)

Chassis

Heat sink (depending on Q2, Q3 type)

Miscellaneous hardware

fer let the conference line energize all
station relays, while energizing a single
station line cannot energize any other
station line because a diode blocks the
current.

When the conference line is excit-
ed, level relay RY1 (Fig. 2) discon-
nects a 75-ohm dummy load resistor

The auxiliary
chassis, which
supplies power
for entire system
and contains di-
ode networks.

RADIO-ELECTRONICS
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R5{R3 HIDDEN)

C3 R2 Q3 R4 712 T3

C4 R7 DI Q2 Ré6

Tywo-stage, three-transistor amplifier is common to all modes of operation. Output
transistors are double-ended stud-mounting type, heat-sinked on aluminum angle stock at
forward edge of chassis. Other case types can be used, but must also be appropriately

heat-sinked.

from the amplifier output. This main-
tains a constant audio level in switching
from an individual to a conference ad-
dress. You may have to trim this value
to meet your needs. Music buffer diodes
(D2-D18) in Fig. 2 energize the music
transfer relay RY2 when any or all of
the station lines are energized. These
diodes also isolate individual address
lines from each other.

Music relay RY2 then transfers the
amplifier input from music input to the
microphone lincs. The amplifier output

is transferred from the music to the in-
tercom output lines. When the music
relay is energized, only those relays en-
ergized in each station (Fig. 1) can ac-
cept a call.

Deck S1-b in an individual station
(Fig. 1) normally connects a 470-ohm
resistor from the music line to the am-
plifier output common. When the switch
is in the Music (M) position, the 470-
ohm resistor is removed from the cir-
cuit and the speaker with its transform-
er is connected instead. This puts con-

MUSIC a LW
]
1.C. OUT )
g
LC. IN 1
I
AMPL IN (COM) el R
1
AMPL OUT {COM) [
+ it e
31y i
+
CONFERENCE i lrooTHer
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N CHASSIS
[
[
9 i
ADDRESS 1 T
LINES C
[}
vt
I
[
[
\ o
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INTERCONNECTING
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P e Rt et
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Fig. 4—Simplified outdoor station
is not equipped with selector, works
only in “conference” mode.
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stant resistive load on the music line
whether a station is listening to music
or not, and keeps constant signal level
for all switch settings.

Deck Sl-c prevents a station relay
from becoming energized in the OFF
position. You can omit that deck if you
don’t mind being interrupted.

Dc power for all relay circuitry is
developed by the small power supply in
Fig. 2. Dc is used for control because
the diode buffers must be correctly po-
larized, and to keep hum level down.
The same transformer is used for am-
plifier power.

All the relays are inexpensive units
distributed by Lafayette Radio, catalog
No. F-260. Check that a small air gap
is left between pole piece and armature
when the relay is energized, or it may
not drop out when power is removed.
These relays have 5,000-ohm coils, so
that even when all are energized simul-
taneously. power consumption is negli-
gible. They come packaged in individual
plastic cases. Leave the cases on when
you mount the relays, for protection.

At front- and rear-door stations,
there are no rotary switches, so all calls
are in the conference mode (Fig. 4).
Music is always on unless a spare music
line is used for these two stations. This
line can then be switched off at the
ampiifier.

The amplifier

The transistor amplifier is straight-
forward. Be sure to mount the output
transistors on heavy heat sinks. They
are operated in class-B and can develop
15 watts.

The 2N539-A transistors used in
the output stage (Q2, Q3) cost $12.35
apiece from the manufacturer, Minne-
apolis-Honeywell. Two less expensive
substitutes (in the diamond-shaped TO-
3 package) are the 2N511-B, made by
Bendix and Texas Instruments ($6.35)
and the 2N375 (Bendix and Motorola,
$4.10). These two alternate types are
available from Newark Electronics
Corp., 223 W. Madison St., Chicago 6.

Another way to beat the cost is to
use a separate, lower-voltage power
supply for the amplifier, making it pos-
sible to usc output transistors with a
lower breakdown rating (almost any of
the old standards, like the 2N255, 2N-
301, 2N301-A, 2N554, 2N1501, etc.).
All that that requires is to usc a separate
power transformer (Stancor P-8130,
12.6 volts ct at 2 amps, for example)
with the same rectifier and filter com-
ponents shown in Fig. 3, to give a supply
of about 18 volts. With that lower volt-
age, omit R4 in Fig. 3 (1,800 ohms) and
change R6 to 470 ohms, 2 watts.

A universal audio output trans-
former included in the amplifier permits
matching to various impedance lines.

END

39


www.americanradiohistory.com

Boonton Q meter type 190-A

Boonton uhf Q meter, model 280-A

ONE OF THE MOST VERSATILE INSTRUMENTS YOU'LL EVER USE,
THIS ONE BELONGS BY THE SIDE OF YOUR VTVM

USING THE Q METER

ALMOST EVERYONE KNOWS THAT THE Q,
or figure of merit, of a tank circuit de-
termines its selectivity. But that isn’t the
whole story. Many circuit parameters
are determined by the tank-circuit Q:
an oscillator’s stability, the efficiency of
a transmitter final, or the gain of an rf
amplifier. And many circuit paramecters
determine the operating Q of a tank
circuit: stray capacitance, connecting
leads, amount of dc, and vacuum-tube
plate resistance, to name only a few.

But the chore of determining the
Q of a tank circuit accurately is just a
little too much for the trusty grid dipper
or the workbench signal generator. How,
then, is Q measured?

Just as there are voltmeters to
measure voltage and ohmmeters to
measure resistance, there are Q meters
to measure Q. And the very nature of
the Q meter makes it one of the most
versatile and useful rf test instruments
in the workshop or lab. The meter is
not restricted to rf, but works well into
the audio range. You can use it to test
audio chokes, transformers and video
peaking coils. A Q meter can measure
circuit Q, inductance and capacitance;
or determine power factor, phase angle,
losses in dielectric material, rf resistance,
distributed capacitance, mutual conduct-
ance, and coefficient of coupling. The list
goes on and on. Not only that, but it can
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By DONALD E. BOWEN

be used as a signal generator, an absorp-
tion wavemeter or a relative field-
strength indicator.

How it works

In understanding how the Q meter
works, you may find Table 1 a help.
You've probably seen these relationships
before—they’re generally known, and
you’ll find more complete explanations

HIGH RES
RF ]vrvm L
GEN ‘ ’
- COIL
@ A¢ T0 BE
TESTED

|

Fig. 1—“Susceptance-variation” method of
measuring Q. Not the most accurate, it is
seldom used commercially.

RF AMMETER COIL TO BE TESTED
RF VTVM
GEN

Fig. 2—“Circuit-magnification” Q-measur-
ing technique. This is the foundation for
most commercial systems.
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in most electronics texts. Keeping them
in mind it will be easier to see how the
Q meter works.

The Q meter is made up of a cali-
brated oscillator, an injection circuit, a
test mount for the circuit being tested
and a high-impedance metering circuit.
Two basic arrangements are commonly
used for connecting the test circuit to-
gether. The less common of the two,
shown in Fig. 1, is the susceptance-vari-
ation method. Fig. 2 shows the more
common method: the circuit-magnifica-
tion method.

The circuit of Fig. 1 depends on
the change in impedance of a parallel-
resonant circuit as it is tuned away from
resonance. Test circuit LC is loosely
coupled to the generator. Either the
delta-C or delta-F method (delta, the
Greek letter 4, is short for “change in
. ..”) of measuring Q can be used, de-
pending on which is easier. Usually the
delta-C method is used, the dial on ca-
pacitor C being set up so that the Q
may be read direct.

In the circuit-magnification arrange-
ment (Fig. 2), the rf oscillator applies a
signal across the terminals of series-
resonant circuit LC. The injection volt-
age is determined by measuring the rf
current through resistor R. This resistor
is small compared to the resistance of
the circuit being tested (usually about

RADIO-ELECTRONICS
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Heath model QM-1 Q meter

.05 ohm). The current is measured by
the thermocouple ammeter. Variable
capacitor C is located in the Q meter,
and coil L is connected to jacks on the
meter.

When the series circuit is tuned to
resonance (or when the generator fre-
quency is tuned to the resonant fre-
gquency of the LC circuit), the imped-
ance between input and ground is low
and a large current flows in the series-
resonant circuit. Because of the high
current, large out-of-phase voltages are
generated in C and L. The voltage across
C is measured by a high-impedance
vtvm.

According to one of the basic Q
relationships (Table 1), Q = % Thus,

B
the voltage across C (measuredl by the
vtvm) divided by the voltage across R
(a known value) is the circuit Q, which
may be read directly from the vtvm
(calibrated in Q units).

A variation of the basic circuit-
magnification method is shown in Fig. 3.
Notice that no ammeter is used. The
signal generator looks like a constant-
current source. The output voltage is

mw TO BE TESTED
(— ——e
RF VTVM
GEN Ca =
i |©
RF

VOLTS ]

Fig. 3—A variation of the magnification
method. This is the actual basic circuit of
several Q meters on the market.

monitored and is held constant. It is ap-
plied to a small series capacitor (C,),
connected to injection capacitor C,. The
value of C, is very large compared to
resonant-circuit capacitor C, so that the
current is constant for practical cases.

X X,
=% T®&
Rl Rp

TABLE 1. BASIC Q RELATIONSHIPS

where R is the equivalent series resistance,
X. is the inductive reactance,
X, 1s the capacitive reactance.

where R is the equivalent parallel resistance.

where f; is the resonant frequency and f, and f, |
are the half-power points on the resonant curve. |

| Q Ex where eg is the in-phase voltage and Ex is the
T e reactive voltage across L or C.
= o = here ¢ is the ph le
Q=tang¢ ol whe is the phase angle.
2C, _ 2G, where AC is the change in capacitance necessary
Q= C,—C, ~ AC  totune from the lower half-power point through

resonance to the upper half-power point.

Note: Some of these relationships are approximate, but
accurate within 1% for Q values above 7
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Marconi TF1245 Q meter
connected to separate oscillator (left).

Except for the use of the voltmeter—volt-
age-divider arrangement, this circuit is
the same as that described in the previ-
ous paragraphs.

In vhf and uhf instruments, induct-
ances are often used instead of capaci-
tors C, and C,, L, being a large induct-
ance and L, being an extremely small
one.

Commercial Q meters

Fig. 4 is a schematic of the Heath-
kit Q meter, model QM-1. The circuitry
is typical. The 12AT7 is a variable-fre-
quency rf oscillator with a cathode-fol-
lower output. The basic meter movement
and the crystal diode monitor the output
voltage. The rf signal is coupled to the
test circuit (450-pf capacitor, 7-pf ver-
nier and test jacks) by a 7-35-pf trimmer
and a special .005-,f injection capacitor.
The vtvm uses a 12AU7, a 6ALS and
the basic meter movement. Power sup-
ply is included, so that the unit is self-
contained.

In the photograph of the Heathkit
unit, note that capacitance and induct-
ance scales are are included on the large
dial on the right so that it is possible to
read Q, capacitance and inductance
values.

In addition to these common fea-
tures, the Boonton instruments pictured
can measure extremely low Q values,
with meters designed to eliminate view-
ing parallax, thus allowing extremely
accurate readings. One of the Boonton
instruments, the 280-A, is designed es-
pecially for uhf. It has the additional
feature of being able to measure com-
ponents in-circuit and can measure the
extremely high Q’s of resonant cavities.

Additional flexibility has been in-
corporated in the Marconi TF-1245.
Here, the Q meter contains no internal
oscillator. Any oscillator capable of driv-
ing the unit may be used. The photo-
graph shows the TF-1245 connected to
a Marconi TF-1247 utility oscillator.

The Q meter (like any electronic
instrument) can be only as good as its
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operator. It is a simple device, but you
must be careful to make correct adjust-
ments and to take accurate readings.
Let's go over a few measurements that
show how versatile a Q meter can be.
Note that, although control names and
markings vary with particular makes
and models, general terms are used in
the instructions below. And remember,
there is no substitute for the instruction
manual supplied with the equipment.

Measurements on coils

Measuring Q. The fundamental and
obvious use of the Q meter is to meas-
ure Q. The most common method is
direct-reading, which works like this:

1. Connect the coil to the coil ter-
minals.

2. Adjust the Q-meter capacitance
to the desired value (depending on the
frequency at which you want to examine

the Q).

3. Set the Q-meter oscillator to the
proper range.

4. Set the “times Q" reading to
some convenient whole-number value.

5. Tune the Q-meter oscillator un-
til you hit resonance—maximum read-
ing on the Q vtvm.

6. Carefully readjust all settings,
taking care to balance the vtvm.

7. Read Q by multiplying the
“times Q” setting by the Q vtvm reading.
Check reading by measuring the
change of capacitance necessary to bring

the Q vtvm reading from 0.707 of maxi-
mum below resonance to 0.707 of maxi-
mum above resonance (these are the
upper and lower half-power points of
the resonance curve.) These values are
substituted in the formula Q = :j;é’

Values of C must be taken very care-
fully for this measurement.

Inductance. Although most Q me-
ters contain a calibrated inductance
scale, it’s often useful to understand the
method used to determine the induct-
ance.

1. Resonate the coil at the desired
frequency.

2. Read the frequency.

3. Read the value of capacitance
that resonates the coil.
the

4. Substitute the wvalues in

1 .
formula L = 30 where v = 2xf.

If the distributed capacitance of the
coil is important, the term C becomes
the sum of the Q-meter capacitance
reading and the distributed capacitance.
You can determine the distributed ca-
pacitance this way:

1. With the coil connected to the
Q meter, adjust the Q-meter capacitor
to some low value. Call that value C..

2. Resonate the tuned circuit. Call
this frequency f-.

3. Tune the Q-meter generator to
fi = Vofs,

4. Reresonate the tuned circuit,
calling the new value of capacitance Ci.

5. Substitute those values in the
Ci—4Ce

formula C, = -3

Mutual inductance and coupling
coefficient. These measurements are re-
lated and are conveniently made to-
gether. They should be made at or near
the same frequency.

1. Measure the inductance of each
of the coils separately, calling the two
values L1 and L..

2. Measure the total inductance L,
with the coils in series aiding.

3. Measure the total inductance L,
with the coils series opposing.

4. Substitute in the formulas

I L, . .
M = e for mutual inductance
1w, [ [
and K = - for co-
4V E1Le VLiL:
efficient of coupling.
These inductance measurements

represent a few of the coil tests you can
make with a Q meter. There are many
more. For example, the gain of coupled
circuits can be measured and large in-
ductors (even in the audio range) can be
measured, to mention only two other
applications.

Capacitance measurements

Two types of capacitance measure-
ments can be made on the Q meter:
series and parallel. Serics measurements
are used to determine values of capaci-

Fig. 4—Circuit of the Heath QM-1, a relatively typical Q meter.1/

12AT7

L7, RANGE
i o
o
o
%

éﬂon 0SC .005(2)
|

ha
S

6PF

o
¢ Jo o° I50PF
+¢
FREQUENCY | 2.5~
450 PF /]

CATH
FOLL

=

§
- Lgﬁ
— o
o
o
(- o
o
oO

.005

Tspecial L

6ALS
RESONANCE o
/; f
¢ 450PF gl

i 7 VERNIER
7PF

V]
.

RAReEcE ‘:; VTVM AMPL
A- 150-450KC L o I2AU7
B - 450KC-1.5MC
C-1.5-5MC L
D-5-18MC W 3.3M56%i.oor
420vCT S
60MA 6X5 Q—aCAL s
w ol
200y I-SK/2W {(
e - e Lol
H7VAC o7 Tadov T
- — ’ A | -
'ON- 4 REG
. ! 560 i
; OFF gS.SX 9LB I3 @ iw ,J,\L,}"{’GEE i 2.2K sk
: 3 7 AN S
; A5 A5 N4 GALS BASE ; 3K Xzero
/ r “SET
i 7OV ook ==
B e o e . T — Y Y S e o &, S el

42

WWW americanradiohistorv com

RADIO-ELECTRONICS


www.americanradiohistory.com

tance greater than the value of the Q
meter’s variable capacitor. Parallel meas-
urements are used to measure. small
capacitors. This is the procedure for
parallel measurements:

1. Connect a coil across the coil
terminals on the Q meter.

2. Connect the unknown capacitor
across the capacitor terminals of the Q
meter.

3. Adjust the Q meter capacitor to
some low value, C,.

4, Tune the Q-meter gencrator to
resonate the circuit. (Do this at the low-
est possible frequency, to minimize the
effect of lead inductance of the unknown
capacitor.)

5. Remove the unknown capacitor.

6. Tune the Q-meter capacitor un-
til the circuit is again resonant. The new
value of capacitance is Co.

7. Determine the value of the un-
known capacitor:
C, =Cs— Cr1.

Series capacitance measurements.

1. Connect the unknown capacitor
between the low side of a coil and the
low terminal of the Q meter.

2. Adjust the Q-meter capacitor to
some high value Co.

3. Tune the Q-meter generator to
resonate the circuit (again at the lowest
possible frequency to minimize the effect
of lead inductance).

4, Short out the unknown capaci-
tor with a short piece of heavy wire.

5. Reresonate the circuit by tuning
the Q-meter capacitor to a new value,
Cis

6. Determine the value of the un-
known capacitor by the formula
C. — CC1C2 ]
2 — C1
Besides these fundamental capacitance
measurements, it is possible, among
other things, to determine phase shift
of capacitors and to evaluate dielectric
materials.

Other uses

The Q-measuring circut of a Q
meter contains an rf vtvm, a variable
capacitor and terminals for connecting
a coil to resonate with the variable ca-
pacitor. If an unshielded coil is con-
nected to the terminals with the internal
signal generator disabled, and the Q
meter is placed near an active rf circuit,
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its circuit may be tuned to the frequency
radiated by the rf circuit. Resonance is
indicated by a deflection of the Q-meter
vtvm. You can then measure the fre-
quency of the active rf circuit by dis-
abling it and adjusting the Q-meter rf
generator to the meter’s tank-circuit
resonance point. Read the resonant fre-
quency off the generator frequency dial.

Q meters are being used to measure
the parameters of semiconductor de-
vices, characteristic impedance, velocity
factor and loss in transmission lines.

Many Q-meter accessories are avail-
able from manufacturers; you can make
others. Test coils and calibrating devices
are among the most common acces-
sories. Special test fixtures for measuring
dielectric materials can extend the use-
fulness of the meter. Optical magnifiers,
to permit more accurate scale readings,
can be built or purchased.

A few precautions

The Q meter, in general, operates at
rf. For that reason, components to be
tested must be connected to the Q meter
with short leads to insure maximum ac-
curacy. Lead length becomes increas-
ingly important at the higher frequencies.

Unshielded coils being measured on
a Q meter are subject to stray rf fields,
coupling to nearby resonant objects
(even power cords or light bulbs!) and
variations due to the proximity of your
hands. If you can’t eliminate these effects
by locating the test circuits properly, use
a large, grounded shield over the coil
being tested.

All quality Q meters have internally
regulated power supplies. In extreme
cases it may be necessary to use line-
voltage regulating transformers to keep
the supply voltage within allowable lim-
its. Extreme line-voltage variations may
have a pronounced effect on the stability
of the instrument.

Watch your grounds—make them
to a common point. Keep contact re-
sistance at the test-coil terminals as low
as possible. Make your measurements in
an area where stray rf signals are at a
minimum, and where coils under test are
not coupled to nearby objects. Keep
your hands away from the coil under
test. Check instrument setup (meter bal-
ance, etc.) periodically.

This fabulously versatile instrument
can be bought as a kit or ready-made.
Prices range from less than $60 to sev-
eral hundred. Occasionally, a good Q
meter hits the surplus market—for in-
stance, when a manufacturer goes out
of business or updates his equipment.
Then you can buy one for a small frac-
tion of its original price. Any way you
do it, it’s an instrument worth having!

END
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Potentiometer

Features
Built-in

Vernier

RI{FINE)
~

R2 (COARS\E) {ZIOR1)

“Built-in backlash” is the term used
to describe the working of this ingenious
new variable resistor developed by the
Allen-Bradley Co. Looking just like any
ordinary ganged dual potentiometer, the
Type JJV incorporates a deliberately
“sloppy” coupling between front and
rear sections to permit fine, high-resolu-
tion adjustments for zeroing meters,
nuiling bridges, or any other application
where critical touch-ups of resistance
are necessary.

The front section (R1) is normally
made with the same taper as the rear sec-
tion (R2), but with about %o the resist-
ance. As you begin to rotate the knob
from its extreme counterclockwise stop,
only R1 moves. About 40° from the
stop, you “pick up” the R2, which until
then has been idling in its notched coup-
ling device. The shaft attached to R1
then drags the R2 wiper along, and you
continue turning until you reach a meter
reading (or scope indication, etc.) just
beyond the value you want.

Overshooting the mark this way
makes it necessary to turn the shaft back
the opposite way to come down to the
desired value. As you do so, the drive
releases the coarser rear section, R2, and
only the front section R1 is in the cir-
cuit. Because (in a rheostat-type connec-
tion) it is in series with R2 but only a
small fraction of the value of R2, it can
“trim down” the value very neatly. If
you start from the clockwise stop, the
coupling works the same way, but re-
versed. In other words, it works equally
well in either direction.

If you continue turning after you
reach the desired value, eventually you
will again pick up the coarse section and
ultimately return it to the end stop.

END
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and

The experimental setup used by M. Dusailly.

CEREBRAL ELECTRICITY WAS DISCOVERED
by an English physiologist, Caton, in
1875: electrodes inserted into the brain
of a trepanned ape recorded currents
readable on a galvanometer. In 1929,
after extensive research, Hans Berger
demonstrated that the brain is a seat of
electric oscillations and that mental ac-
tivity modifies their amplitude and fre-
quency.

The waves produced by the brain
of a subject in physical and mental re-
pose are called alpha waves. Their length
is enormous (between 23,000 and 43,-
000 kilometers). Their frequencies vary
from 7 to 13 cycles, and their amplitude
from 5 to 50 microvolts (Fig. 1). Other
waves (beta, delta, theta, gamma) have
different amplitudes and frequencies.

The electroencephalograph supplies
curves that represent the resultant of
these brain waves. To analyze these
curves and separate them into their com-
ponents is an extremely delicate and to
some extent subjective operation. At-
tempts have been made to produce
results by mathematical (Fourier analy-
sis) or physical (electric filter) methods.
These are based on the hypothesis that
the brain waves to be separated are
originally perfectly sinusoidal. This,
however, has not yet been demonstrated
in practice.

The combination of a cerebral elec-

*Chief. Information Center on Electronic Appli-
cations, Lampe Mazda, Compagnie des Lampes,
Paris, France.

Fig. 1—Appeuarance of normal alpha-
wave rhythm.
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Fig. 2—How the elecirodes are placed
to amplify brain waves.

trocartograph with an electronic com-
puter promises great progress in this
domain. Such an instrument has been
placed in service in the hospital of Sal-
petriere. It is designed to furnish an
automatic representation of the space-
time distribution of the brain’s elec-
tric activity.
How are brain waves obtained?

The pickup devices for brain waves
are silver electrodes applied to the scalp.
It is not necessary to remove the hair.
A pad, soaked with salt water and held
in place with a rubber cap, makes a
reasonably good contact. The placement
of the electrodes and the excellence of
the contact are important. The contact
can be improved by using a conducting
paste applied by massaging lightly into
the skin in the area where the electrode
is to be applied.

The voltages are weak, in the order
of some dozens of microvolts. Unless a
Faraday cage is used, it is necessary to
shield the subject from surrounding
fields—50 cycles created by the electric
light lines [these experiments were made
in France], atmospheric and industrial

wWwWw americanradiohistorv com

Psycho-
Command

Psycho-
Reaction

By J. F. DUSAILLY*

IT IS POSSIBLE, BY CONCENTRATING
THE WILL, TO ACTUATE
A REMOTE MECHANISM

electricity, high-frequency transmitters,
etc.

The 50-cycle field is particularly
annoying, because it can produce sig-
nals of the same order as those from the
brain. To guard against the influence of
cverything that doesn’t come from cere-
bral activity, a differential amplifier is
used. It is sensitive to differences of po-
tential between two neighboring points
of the skull, but not sensitive to volt-
age variations common to the two points.

These voltages are taken between
a neutral clectrode, usually placed at the
top of the skull, and two other elec-
trodes, which may be variously situated
(Fig. 2). The neutral electrode is con-
nected to the ground (chassis) of the
amplifier and to an excellent external
ground. The amplifier must be excel-
lently shielded.

In spite of all precautions, some
stray signals do superimpose themselves
on the alpha waves. These exist at vari-
ous frequencies: the slowest due to
movements of the head or eye. to un-
balance in the connecting wires of the
electrodes, and to some extent to volt-
ages caused by cardiac activity. The
highest frequencies can be produced by
electromyograms (signals due to muscle
movement.) [See “Electromyography”
by Dr. Bernard Post, RADIO-ELECTRON-
1cs, issue of November 1960.]

To climinate the lowest-frequency

A E
Fig. 3—Brain activity (between A and E)
cuts down the size of the alpha waves.
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Fig. 4—Brain waves are amplified and
used to modulate a transmitter which
actuates a relay at the receiver,

undesirables, it is nccessary to use cir-
cuits with a suitable time constant. The
most practical is to utilize those em-
ployed in electroencephalography — 0.1,
0.3 and 0.7 second.

The amplitude of the alpha wave is
maximum—in the order of 30 to 50 yv—
during physical and mental repose. If
the subject concentrates, the amplitude
of the alpha waves diminishes due to the
action of the brain (Fig. 3). Our experi-
ments in psycho-control use this varia-
tion of the brain waves.

Principles of psycho-control

Until now, waves emitted by the
brain have produced no outside cffect
other than recordings on an electroen-
cephalograph. We thought it might be
possible to utilize these waves to control
a mechanism (though the alpha waves
are very weak—in the order of picowatts
—and cannot produce any direct me-
chanical action at a distance).

To actuate a mechanism, the brain-
wave voltages would have to be ampli-
fied considerably, then used to operate
a sensitive relay to finally produce the
desired reaction.

We arrive, therefore, at the general
scheme of Fig. 4.

The waves are picked up by the
electrodes on the head of the subject and
amplified to the limit permitted by pres-
ent techniques. The amplitude of these
waves varies when the subject passes
from mental repose to the cercbral ac-
tivity required by the concentration of
his will. These variations modulate very
long electromagnetic waves.? These
waves are under the control of the sub-
ject’s will and produce the desired action.
In our experiments. we were able to light
or extinguish a small lamp at a distance,
but of course it would be cqually easy
to control any other type of mechanism.

Let us make it completely clear that
psycho-commuand is based on the electro-
magnetic transmission of cerebral activ-
1The long wavelength (60 km) was chosen to avoid

all risk of interference from radio waves or electric
fields.
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ity and must not be confused with what
one habitually refers to as transmission
of thought (telepathy). Nevertheless,
this experiment has created great inter-
est among students of metaphysics. They
feel that this is the first step in reducing
the gap between pure science and meta-
physical research.

Psychological reaction

Our experiments are especially deli-
cate because they depend to some extent
on the psychological state of the subject.
One of the conditions for success is that
he be a party to the experiment and be
persuaded that it is likely to succeed. If
he has any doubts, he will probably
not be able to concentrate his will suffi-
ciently.

A number of experiments over sev-
eral months have already made it possi-
ble to come up with several interesting
conclusions. Not only is there the possi-
ble action of the brain on a mechanism,
but also a reaction of the mechanism on
the brain—feedback.

As long as we are dealing with an
“all or nothing” reaction (light the lamp
or extinguish it), naturally the critical
threshold of sensitivity depends to some
extent on intangible conditions. This cre-
ates a certain anxiety in the subject—
he fears he may not be able to light the
lamp. If, on concentrating his will, he
sees the lamp shine for only an instant,
he is reassured by the success of the ex-
periment and finds it very easy to keep
the lamp lit. There we have a general
psychological feedback reinforcing the
input signal (the order given to the sub-
ject to light the lamp).

AM — M — XM

==\

— \ e ——
(ﬂ*’ A
/ _.-’,,'
VK

Fig. 5 — The brain—amplifier—transmit-
ter—receiver—brain cycle of the action
and feedback.

If, for any reason, the subject is not
able to light the lamp with his will, the
psychological feedback may actually
make it impossible for him to concen-
trate sufficiently. The lamp, then, cannot
be lit. This reaction is strikingly similar
to that of electronic amplifiers.

Fig. 5 shows the analogy between
the man—mechanism complex and a
purely mechanical servomechanism.

This discovery of psychological re-
action (feedback) will almost certainly
assist progress in pychological studies.

END
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AC-DC Radio
Voltages: Pretty

Constant From
Set to Set

THERE ARE AT LEAST SEVERAL TRILLION
AC-DC radios in this country (or so it
seems!) and vast numbers of them need
servicing. One encouraging observalion
is that these sets are pretty well stand-
ardized and their voltages, too, fall into
general patterns. After considerable ex-
perimenting and study, I've found that
voltage facts applicable to most AC-DC
receivers can be summarized as:

With no signal, the rf grid of the
converter tube, the grid of the i.f. ampli-
fier tube, and the diode plates (when
they are used as such; one is sometimes
connected in another way) should show
about —1 volt or less with respect to
B-minus. A signal—at least, a strong
one—should increase this voltage.

The oscillator grid of the converter
tube usually reads between —6.5 and
—12 volts.

The grid of the first audio tube
should show about —1 volt.

These points operate at O volts: sup-
pressor grids, the audio output tube grid,
the cathode of the converter tube and
the cathode of the first audio tube. In
many sets, especially older ones, the
cathode of the i.f. amplifier operates at
0 volts but it will show a slight positive
voltage if there is a cathode resistor.

Positive voltages should always be
found at these points: The plates and
screen grids of the converter and i.f.
amplifier tubes—usually between 80 and
100; the plate of the first audio tube—
usually between 35 and 60; the audio out-
put cathode—usually between 5 and 7;
the screen grid of the audio output tube—
usually between 80 and 100; the audio
output—usually between 95 and 120; the
rectifier cathode—usually between 110
and 125.

A person familiar with the layout of
a radio can take all these measurements
in a short time. With the voltmeter set
for 150 volts, positive, check off the
plates and screen grids and the rectifier
cathode. That takes care of the rectifier.
Switch to 50 (or 15) volts and catch the
audio output tube grid and cathode. With
the same setting, you can check the other
cathodes and the suppressor grid or grids.
Switch polarity and check the converter
grids, (rf and oscillator) the i.f. amplifier
grid, the diode plates and the grid of the
first audio tube.

Use cither a vtvm or a 20,000-ochms-
per-volt tester. In either case, expect a
variation of 10% from the accepted
voltage standard.—Philip Lacy
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ADD A SUPER-
SELECTIVE
MECHANICAL
FILTER

Like to pick up Rome on 845 kc, between US

broadcasters on 840 and 850? If so, read on!

By R. E. BERGE

COYER STORY

HAVE YOU EVER TUNED IN A WEAK DX
station on your broadcast or short-wave
receiver, only to have a powerful adja-
cent-channel station surge in and blot
it out just as the announcer began to
speak? Even reasonably good communi-
cations receivers have trouble on short-
wave bands today. With so many new
high-power stations the separation be-
tween broadcast stations is only 5 kc
(sometimes even less) compared with
the 10-kc separation on the medium-
wave broadcast band.

Adding a Q-multiplier or a crystal
filter will improve sclectivity greatly, but
these usually only narrow the peak of

ny
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Fig. 1—Contrast between normal AM
broadcast receiver i.f. curve (A), sharper,
steeper communications receiver curve (B)
which attenuates audio sidebands severely,
and unique mechanical filter curve (C), with
its flar rop and extremely steep sides.
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the i.f. response curve, leaving the sides
as they were (curves A and B in Fig. 1).
They are most useful for CW reception.

A much greater improvement ijs
possible by replacing the 455-kc input i.f.
transformer with a mechanical filter.
Unlike conventional couplings made up
of L and C elements, these filters closely
approximate the flat-topped, steep-
skirted ideal bandpass response (curve
CinFig. 1).

You may be taken aback at the
idea of modifying your receiver to the
tune of $30 to $50. But if you can make
an $89 receiver as selective as one in the
$300 class, it’s well worth while.

Mechanical filters are made of a
scries of small resonating nickel-alloy
discs of extremely high Q-—8,000 to
12,000. A complete filter consists of a
magnetostrictive transducer (to convert
electrical oscillations into mechanical
oscillations and back), the mechanically
resonant discs and disc coupling rods.

A signal sent through the trans-
ducer coil creates a magnetostrictive ef-
fect in its core. The core, attached to
the resonant discs, alternately elongates
and shortens, causing the discs to vi-
brate at their resonant frequency. Fre-
quency of vibration is determined by
the physical size of the discs and cou-
pling rods. A second transducer at the
far end of the assembly converts the
mechanical movement back to electrical
variations (Fig. 2-a), The effect is that
of an elaborate multisection L-C filter
(Fig. 2-b).

Wiring one of these filters into a
typical receiver involves major surgery
cven though the filter itself is only about
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the size of a K-Tran i.f. transformer.
So I looked into the idea of an adapter
that could be plugged into the first i.f.
tube socket. without any wiring change
in the receiver.

An experimental adapter was built
using a battery-powered transistor to
compensate for the 10-db loss of the
mechanical filter. It worked so well with
a Hammarlund HQ-100 that this article
is the result.

Connecting the adapter is simple.
Remove the first i.f. tube in the receiver
and insert it in the socket atop the adap-
ter. Then plug the adapter into the va-
cant tube socket in the receiver. This
inserts the adapter between the first i.f.
transformer and the first i.f. tube (at
point X in Fig. 3).

Circuit

The output of the mechanical filter
is series-tuned and coupled to the base
of the standard transistor i.f. amplifier.
The only trick to the amplifier is the
coupling of the grid to the i.f. tube. Here
a vacuum-tube type i.f. transformer
might be used with reasonably good re-
sults if space is available. The transistor
amplifier in the model unit uses a cup-
core coil (L) in the collector circuit.

The cup-core is a miniature Ferrox-
cube type 3C with a single-section bob-
bin. The winding consists of 100 turns
of No. 36 enamel-coated magnet wire
tapped at 40 turns from the bottom end.
The parts [ist with Fig. 4 gives detailed
parts information, A toroid coil of simi-
lar design would also be satisfactory.
The inherent self-shielding characteristic
of the ferrite cup-core and of the toroid

RADIO-ELECTRONICS
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BIASING MAGNET COUPLING ROD

e

DISC RESONATOR
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Fig. 2-a—Exploded view
of Collins mechanical
filter. Magnetostrictive
drive from one coil is
transmirted through
discs via transducer and
coupling rods. Coil at

other end reconverts
¢l L1722 2¢ .

mechanical energy to

electrical energy and

sends it on to next am-
plifier stage. In (b), elec-
trical analog of mechan-
ical filter.

b

make them most satistactory for this
circuit.

The crux of the whole story is that
the path of Jcast resistance to the i.f.
signal must be from the input pin on the
adapter plug, through the mechanical
filter, through the transistor amplifier,
through the vacuum tube in the adap-
ter socket, and back to the output pin on
the adapter plug. Any stray coupling by
other routes will reduce the filter’s ef-
fectiveness. The mechanical layout may
be similar to the one shown or you may
arrange it according to your tastes, as
long as you provide proper shielding to
prevent leakage or feedback around the
mecahnical filter or transistor amplifier.

The secondary of the first i.f. trans-
former in your receiver is designed to
have a high impedance so that it will
match the high impedance of the follow-
ing tube grid circuit. This makes it ideal

for coupling to a mechanical filter,
which, when parallel-tuned, wants to
“see” approximately 100,000 ohms. Nor-
mally a 130-pf capacitor will tune the
filter, but peaking the tuning capacitance

MIXER IST IF AMPL.
ISTIFT
455 KC
e
S
I
l ADAPTER
B+ AVC

Fig. 3—Where the adapter goes, electrical-
ly.

for maximum signal at 455 kc¢ will usu-
ally yield better performance.

The mechanical filter can be made
to match a low-impedance load by series-
tuning the output with about the same-
value capacitor as that used for parallel

: |
X4 e e e e ey e e

T>6.3V HTR LINE

IF AMP!

), =CHASSIS OF ADAPTER

c7|cC8
-3k
O |0 \NOTI USED BUT MAY BE
+0 REQD IN SOME VERSIONS
Fig. 4—Circuit of the mech- 9v BATT

filter adapter. Plug and socket

wiring shown is for 6BA6 and similar 7-in. miniature tubes.

Cl1, C2—130 of

C3, C4, C7, C8—.01 uf, 200 volts (Aerovox P83Z ar
equivalent)

C5—30 pf mica or ceramic

C6—100 pf

FL—Collins mechanical filter (type F455Y-31 or F455FB-
21—see text)

J—tube socket to fit receiver’'s existing first i.f. tube

L—cup-core coil: 100 turns No. 36 enameled, tapped 40
turns from low end. Core is Ferroxcube 332 P 133
B4-3C (2 pes. required, 40¢ each). Bebbin, Ferrox-
cube 332 F 175 (1 required, é¢ each). Order from

SEPTEMBER, 1964

Ferroxcube Corp. of America, Saugerties, N.Y.
P—plug to fit existing first i.f. tube socket in receiver
(Vector P7, P7A or equivalent)
Q—2N1638 {RCA)
R1—10,000 ohms
R2—150,000 ohms
R3—1,000 ohms
R4—100,000 ohms
All resistors Yg watt, 10% tolerance
BATT—9-volt battery (RCA 216 or equivalent)
Case—see text, Fig. 5 and photograph

WWW americanradiohistorv com

The author sent us one of his

adapters to try with several different

kinds of receivers. First it was

plugged into a National NC-88 all- 3

wave receiver. It worked very well.
Next we tried it on an old Fisher
50-R-2 FM-AM broadcast tuner, and

- had quite a surprise. We found
~ signal-free spots betwen regular AM

broadcast channeis 10 kc apart. As
we tuned, we found a station about
midway between 1460 and 1470 kc.

" We knew it couldn't be a US or

~ announcer

" Canadian station,

since. our fre-
quency allocations are at even 10-
kc mutitipies. A

When the music stopped, the
began speaking—in
French. It turned out to be Radio
Monte Carlo in Monaco! Our first
European station on the AM broad-
cast band! Checking in the Waorld

 Radio TV Handbook, we found that

Monte Carlo is on 1466 ke, with 400
kw power.
Then we began hunting be-

- tween US channels in earnest. A

few evenings of listening in Decem-
ber (1963)—usually between 5 and

.8 pm and occasionally fram 11:30

pm to 1:30 am EST—Dbrought posi-
tive identification of London on
1214, 1295 and 647 kc, Rome on

- 845 and Lisbon on 755 kc.

Others heard but not positively
identified were BBC stations on
908, 1088 and 1457 kc, Voice of
America in Munich on 1195, French
stations at Lille on 1376, Bordeaux
on 1205, Toulouse on 944 and
Nancy on 836 kc. Note that all these
are between normal North American
channels. Without the adapter, the
weak European stations were buried
by the strong US and Canadian sta-
tions a few kilocycles away. The re-
ceiving location was suburban New
Jersey, about 25 miles from Times
Square.

The adapter’'s 3- or 4-kc¢ selec-
tivity proved its worth on the short-
wave bands also, with the NC-88.
The receiving location was only 7
miles from the powerful Voice of
America transmitters at Bound
Brook, N.J., which normally blanket
15 to 20 kc on either side of their
frequency on ordinary receivers.
With the adapter, it was possible to
pick out weak stations only 10 kc
away. With just normally-strong sta-
tions, it was no trick to pick out
weak ones only 5 kc away. Back-
ground noise and heterodyne
squeals were greatly reduced also,

because of the narrow bandwidth.
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"RCVR L.LF AMPL TUBE

OTHER PARTS
UNDER PERFORATED
BOARD

7-PIN PLUG

Fig. 5—Internal construction of adapter. Modifications are possible, but follow sug-

gestions in texi.

tuning. This capacitor also should be
tuned for maximum signal at 455-kc.
Series-tuned, the filter is a nearly ideal
impedance match for the low-impedance
transistor input.

Note that a dc path is provided in
the adapter circuit to allow uninter-
rupted avc bias control on the grid of
the i.f. tube. The lead used to connect
the plate terminal of the socket to the
same terminal on the plug should be
shielded, with the shield tied to the adap-
ter chassis. Use a twisted pair for the
heater connections. All interconnecting
leads between the plug and the socket
are run in a shielded duct alongside the
filter and amplifier sections of the adap-
ter. An additional bypass capacitor may
be necessary on the socket end of the
screen interconnecting wire.

All bypass grounds are to the adap-
ter chassis. The chassis, in turn, is
grounded to the receiver chassis through
a4 wire soldered to the adapter chassis.
An alternate way is to connect the adap-
ter chassis to the grounded heater lead.
This won’t work with a transformerless

(ac-dc) receiver, and, in any case, you'll
always have 1o check to sce which heater
lead is grounded in case you use the
adapter in other receivers.

A type F455Y-3 | mechanical filter,
available tfrom the Components Div. of
Collins Radio Co., Newport Beach,
Calif., or from Collins distributors, for
$38 plus tax and postage, was used in
the model adapter. The new plug-in
type F455FB-21 (available only with
2.1-kc passband, and physically slightly
larger) is also usable and can be bought
direct from Collins or through distribu-
tors. Price postpaid from Newport Beach
is $26.50. All resistors are Vi-watt
size. Tuning capacitors are miniature
Aerovox type P83Z.

Construction

The circuit of the adapter is shown
in Fig. 4. Before building it, check your
receiver to determine the tube in the
first 455-kc i.f. stage. If it is a 6A UG,
6BAG of 12BA6, a seven-pin plug and
socket will be required in the adapter.
(This is the type used on the unit shown.)

Two forms of the Collins magnetostrictive
mechanical filter used in the adapter.

772N
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If it is a 6SK7, an octal plug and socket
will be required. Measure the space
available in your receiver to determine
suitable outside dimensions for your
plug-in unit.

Cut out and bend a piece of brass
or copper sheet stock similar to the
mounting bracket in Fig. 5. A socket
and base plug similar to the type in your
receiver’s first i.f. stage are mounted in
the bracket ends. The inner shield, also
sheet copper or brass, is cut and mounted
in such a position that it will isolate the
mechanical filter and transistor ampli-
fier circuit from the interconnecting
wiring.

The unit shown in Fig. 5 and on
the cover was designed to plug into
the smallest practical space, such as the
first i.f. stage of the HQ-100 receiver.
The outside dimensions are 1 x | x 3%
inches. In many cases, especially where
the receiver uses octal tubes, more space
is available. Small plug-in chassis with
socket and plug attached, such as the
ones manufactured by Vector Electronic
Co., Glendale, Calif., are commercially
available at most radio supply stores
and may be a more convenient housing
for the adapter. In all cases, the short
lead from the grid pin of the plug to
the parallel tuning capacitor on the me-
chanical filter input should be decoupled
as much as possible from the other leads
to the plug by a well located inner shield.

e—ADAPTER SHIELD

SOLDER

BRASS SPACER TUBE
TO FIT PLUG

: SOLDER
Il MINIATURE 7-PIN PLUG
4-400R 6-32 X 5/8" FH SCREW & NUT

Fig. 6—Modification to bottom of adapter
to make it fit tube sockets with integral
shield bases. If tube was shielded, use
shield-base socket for tube at top of adapter
(J in Fig. 4)

Since the filter is 2%¢ inches long
plus terminals, the adapter is 312 inches
long with maximum squeeze. If your
receiver will not permit this additional
height, the tube socket might be mounted
at right angles to reduce effective height.
Or build the unit with an extension cable
between the adapter and the seven-pin
(or octal) plug.

The extension will permit you to
locate the adapter in a convenient spot
in the receiver. The cable lengths should
not exceed about 6 inches and the ex-
tension plate and grid leads must be
shielded. Use low-capacitance cable, such
as Belden 8421. Ground the shielding
to the receiver and adapter chassis. Six
inches of this cable has a capacitance
of 8 to 10 pf. Since this is in parallel
with CI (130 pf) which tunes the input

RADIO-ELECTRONICS
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PATENT 2165195; SAWDON CO.; NEW YORK
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j of the mechanical filter, you may have
I to reduce C1’s value by about 10 pf if

you use the extension.

[If the i.f. amplifier tube in the
set has a shicld base, you may have to
extend the adapter plug mounting as in
Fig. 6. Also, you may have to shield
the tube when you plug it into the filter
adapter. However, shielding was not
needed in any set in which we tested
the adapter.—Editor]

Current drain of the amplifier is

| approximately 2 ma, so the life of a 9-

——

volt transistor radio battery is very long.
The battery should be mounted in a cool
position, away from hot tubes or the
power transformer. An on-off switch
for the transistor amplifier may be
mounted in a convenient spot, if desired.

After plugging the adapter into
your receiver, be sure to peak up the
tuning on the other i.f. stages to resonate
exactly with the mechanical filter (its
tuning is fixed at precisely 455 kc). If
the i.f. in your receiver is more than
5 kc off, you may have to retrack the
receiver’s oscillator also, following the
receiver service notes.

In an adapter of this type, it is not
often possible to come up with perfect
matching at all points in the circuit.
This circuit is a practical happy medium
with the transistor amplifier designed
only to make up for the loss in the filter.
You may be able to improve on it by
winding a special transformer for cou-
pling between the transistor output and
grid output or in some other way. The
price of a filter, about $5 worth of other
parts, and some of your own construc-
tion ingenuity will make that old receiver
really sit up and talk. END

F

4pual Channel Access’’
Loudspeakers

Two output transformers on one
speaker? Something new. Each works
with a separate voice coil in the speaker.
Thus one amplifier can be hooked up
for regular program use, and another for
special announcements, emergency Sig-
nals, regular time signals (as in a school),
or other special uses. For use by non-
technical people, this type of speaker
solves the switching problem beautifully
—by eliminating it! The speakers are
made by Jensen in two models, both
with 8-ohm voice coils. They are availa-
ble with transformers for 70- or 25-volt
lines.
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Better Scope Transistor Checker

By ROBERT G. WARNER

1 BUILT AN INSTRUMENT LIKE THE ONE
Daniel F. Smith described on page 32
of the May 1963 issuc of RADIO-ELEC-
TRONICS, and cataloged all my loose
and occupied transistors.

But I found that adding an audio
sine-wave gencrator to Mr. Smith’s cir-
cuit makes it more useful.

With the generator, I can find out
how the transistors behave at higher
frequencies, and I have a way of meas-
uring approximate transistor gain with-
out using the slope of the trace on the
scope screen.

Fig. 1 shows how I marked off the
slope screen with slopes corresponding

With the ac voltage method, gain
checks are as easy at higher frequencies
as at audio. Simply increase the voltage
from the signal generator until the trace
—whatever its shape—reaches a maxi-
mum height, beyond which it only
broadens. That is the ac voltage re-
quired to “swing” the transistor along
its operating range, shown in Fig. 2.
Read the meter and substitute the read-
ing for “ac volts” in the formula above.

This technique is especially useful
for matching transistors to be used for
medium-frequency work. Low-frequency
gains give no hint of gain at higher fre-
quencies. Two transistors from the same

SCOPE .
E B C 43V
oI
O
_3‘\;+
VTVM
SIG GEN
— 200~IMC
VERT HORIZ
(=] o —O—]
Fig. I—Connections and scope markings. radio both measured 67 at low fre-

to gains of 10 through 60. Setting the
scope gain controls for a slope of 20
with the same signal applied to the ver-
tical and horizontal inputs allows direct
reading of gain. If 1 set the controls
under those conditions for a slope of
10, I have to multiply my slope read-
ings by 2, which lets me work with
higher-gain transistors.

If the battery voltage is constant,
I can get an approximation of the gain
by measuring the voltage applied by the
signal gcnerator that is needed to pro-
duce only that part of the trace between
“knee” and “instep”, as shown in Fig. 2.

In other words, by adjusting the
output of the generator we can find out
how much signal is required to cover
the complete amplifying range of the
transistor. This signal, with constant
battery voltage, should be about in-
versely proportional to gain. With a dc
voltage of 3.1 and a signal frequency
of 600 cycles, I found that 27 transis-
tors with gains varying from 20 to 100
fitted fairly well to this formula:

Gain = 48 /ac volts

At higher frequencies, using this
method to determine gain becomes a
necessity—on my scope, at least. Phase
shift between vertical and horizontal
amplifiers makes the straight line of Fig.
2 a very narrow ellipse at about 6,000
cycles. At 60 kc the trace is a distorted
but definite ellipse, and at 600 kc¢, nearly
a circle. Clearly, the slope of the trace
can no longer be used to measure gain.

WwWWwWWwW.americanradiohistorv.com

quency, but at 510 kc one read 120, the
other 24. The high-gain transistor was
in the rf, the other in the audio circuit.

I recently built a transistor fre-
quency standard, and I found that I
could improve performance noticeably
by rearranging transistors according to
the results from the gain check just
described. Performance variations be-
tween transistors of the same type aren’t
restricted only to low-cost types. At 510
ke, gains for three $3 transistors varied
from 40 to 70. In instruments where
transistor gain affects results, a little pre-
liminary checking at the actual operat-
ing frequency can save time and trouble.

T T
! \K\JEE " g
— L Ny \
Vs Sg
[ — V)) 14 W
| T 3
7, 3 [5)
’1’@@ -
— 2z
1 =
— 1 3
. N
500 400 300 200 00 / 0
INPUT CURRENT-A INSTEP
~——=3VSUPPLY =======]5V SUPPLY

Fig. 2—Transistor operating range chart.

Though at high frequencies the
scope traces don’t give a direct indica-
tion of gain, the trace of a good, high-
gain rf transistor is quite distinct from
lower-gain, lower-frequency transistors.

My compliments to Mr. Smith for
the simple way in which he presented
his idea. END
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Radio-Electronics
GOES TO THE WORLD’S FAIR

Color TV sets all over fairgrounds are programmed from
this studio and control room at RCA pavilion (upper
right). Public is invited to watch live shows telecast
from four color cameras, four all-transistor videotape
recorders and coaxial-cable rf distribution system. Pa-
vilion also features see-yourseif-on-color-TV, with a
taped delay. You see yourself twice: once live and
again 15 seconds later, exactly the same!

What's inside Bell Telephane’s Picturephone, Six booths
at American Tel & Tel pavilion are equipped with Pic-
turephones so visitors can talk to—and see—each
other. (See July RADIO-ELECTRONICS, page 6.)

Whole family of Walt Disney ‘“audioanimatronic’’ figures
like ““Granny’’ here are ‘‘cast’” of 20-minute show at Gen-
eral Electric pavilion. Figures are driven by electropneu-
matic machinery, controlled by 32-track magnetic tape.
Three closed-circuit TV monitors in background can be
switched among 21 cameras around pavilion. In case of
trouble, help can come fast. Charts and counters at right
keep track of attendance.

>

Teleprinter has just divuiged recipe for Swiss-cheese cro-
quettes. Unit at National Cash Register pavilion is linked
to computer (background). Other installations at NCR make
magic squares based on visitors' favorite numbers, answer
scientific questions, give information on vacation sites.

50
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Elaborate sound system pipes ‘‘walking
music’’, announcements and coded emer-
gency signals to 470 RCA-designed
speakers concealed in lamp posts all over
grounds. System is controlled from panel
which houses line amplifiers that drive
88 75-watt power amplifiers in 16 loca-
tions around fairgrounds. Level to each
sector of fair is individually controlled, so
each gets optimum sound. Music is pre-
taped on 14-inch reels; cartridge tapes
carry special announcements. Engineer
Ed Mackey, above, is one of 12 who oper-
ate system.

Sound System Sports
Unusual Failure Monitor

The intricate sound system at the New
York World’s Fair would be a nightmare
to operate and maintain if it weren’t for an
ingenious system of automatic checking and
reporting designed to uncover tailures and
potential breakdowns immediately and pin-
point them exactly.

At cach power amplifier location, which
is remote from the main control room and
may contain half a dozen amplifiers. there
is a test chassis that includes an audio os-
cillator and timing mechanism. Once each
hour, the program is cut off automatically
at that bank of amplifiers only, and a short
high-frequency audio pulse fed in. The in-
put pulse is compared with the output
pulse; if everything is shipshape, fine. If
not, a relay flashes a lamp on a panel back
at the master control room. The operator
on duty, seeing the light, can tell instantly
where the trouble is and send a man out to
investigate.

The amplifier banks also incorporate
thermostats that monitor the temperature
of each unit. If an amplifier overheats (sug-
gesting a short in a speaker line, a gassy
tube, etc.) or goes cold (because of a burned-
out tube or blown fuse), again a light lashes
in the control room to pinpoint the trouble.

Jacks in patch panels at the control
room make it quick and easy to substitute
a defective unit without physically remov-
ing and replacing it, or to use some other-
than-normal program routing, perhaps to
bypass a dead amplifier. Flexibility and
adaptability are key ideas behind the de-
sign of this amazing system.

0

Fairgoers watch typist copy Russian text into teleprinter which relays
it 90 miies to IBM language-franslating computer in Kingston, N.Y. Eng-
lish rendering, back in a secord or two, is printed out on another ma-
chine. Overhead TV screens display Russian and English texts side by
side.

Audiovisual Learning Center Station No. 2 in U. S. Pavilion is one of
three designed to display potentialities of electronic teaching aids. Visitors
can participate in learning programs. B&K 1076 Flying-Spot Scanner tele-
vises fixed slides for display en screens like those in photo.
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G-E hostess points out control panel of “Directo-Matic'’ apparatus
(right) used to control spectacular night-time dome lighting at G-E
pavilion (above). Crisscross roof-supporting grid of steel tubes is
flooded with 2,112 colored lights dimmed and turned on and off by
silicon controlled rectifiers. Reels at right carry punched paper tape
that controls lights.
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Vocoder (in booth in back), valuable speech re-
search tool, literally takes sounds apart and re-
assembles them. It can alter pitch without affecting
speed (unlike a tape recorder). Also at Bell (AT&T)
pavilicn was ‘‘speechprint’” apparatus (counter in
front). It makes distinctive patterns on paper of peo-
ple’s voices and helps researchers break speech
sounds down into essential elements. Pattern re-
produced above is R-E's associate editor’'s voice as
he announces, “I'm from Radio-Electronics.”

Another popular computer stunt at 1BM g 7 L) aet g’a{mmm%?%?&%mncmm
pavilion is ‘“‘character recognition.” Vis- : SiBiE r o

itor writes date of birth, all in figures, on
card. Card is fed into machine, numbers
are scanned optically and sent to com-
puter, which extracts New York Times
lead headline for that date. Headline is
displayed on screen overhead, and visitor
gets printed-out souvenir. System accepts
many writing styles, though wild flour-
ishes are rejected. Direct written-number
recognition could speed data processing
tremendously.
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Squashed picture? Pointed heads? Screen
look like somebody's changing slides?

Find out why, and how to fix it

By JACK DARR

SERVICE EDITOR

Fig. 2—Open vertical output cathode bypass compresses bottom of picture,

Vertical Sweep and Sync Troubles

VERTICAL TROUBLES WILL ALWAYS CAUSE
immediate complaints from customers.
They’re so obvious! Rolling, flipping,
lack of height and poor vertical linearity
show up so badly that cven the most
“unskilled” customer can see them. Poor
vertical hold is very annoying. since the
picture always rolls just at the most in-
teresting part of the show. Let’s look at
some of the causes and cures for this.
A twist of the vertical hold control
will tell you how the circuit is working.
Normal: the picture should roll smooth-
ly down, and the vertical blanking bar
should stay the same width all the way
(linearity good). Just beforc the bar
gets to the bottom, it should suddenly
snap out of sight. That means good sync.
Turning the control the other way, the
picture should hold until you reach the
critical point, then roll upward (flip)
very rapidly.
VERT

450V R2 VERT PC

SYNC FROM €3
VERT

INTEGRATOR
NETWORK
Nei

82K
00K T.0047

SIZE INTEGRATOR
BOOST  |MEG <(HEIGHT) NETWORKN°2 R4
7.5 =) % les
:OIT R52I |

Rolling the bar halfway down the
screen, then back up, the picture should
show a very definite “snap”™ when it
locks in. If it doesn’t or if you can roll
a picture upward slowly, there’s trouble.
The hold control should stop the picture
somewhere near the center of its range.
If it stops only when the control is all
the way to one end, trouble again. May-
be not now, but soon. Fix it now and
avoid a callback!

Now let’s take a typical vertical os-
cillator—output stage apart and sec what
makes it tick. Fig. 1 shows a circuit
used in a lot of sets lately. The tube is
a twin-triode, in this casc a 6CM7, but
it could be any one of several like it.
The triodes are different. The left, called
the “oscillator” from now on, is a volr-
age amplifier, and the right (“output”)
is a power amplifier. This is a plate-
coupled multivibrator circuit. Parts val-

VERT
QUTPUT
TRANS

e P

TO VERT
DEFL COILS

.033

450V

BLANKING TO
e
CRT CONTROL GRID

Fig. 1—Typical plate-coupled multivibrator vertical oscillator-output circuit.
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ues shown here are taken from an ac-
tual circuit. You will find some other
values in other sets, but the function of
each will be the same.

This circuit works like all multivi-
brators. Think of it as a standard resist-
ance-coupled amplifier circuit with the
output fed back to the input, and it may
be clearer; the plate of cach tube is
coupled to the grid of the other. One
difference: because of the high signal
level at the plate of the output half, the
pulses are shaped and attenuated
through the R-C network C4-R4-RS5-
C3 before being fed to the grid of the
“oscillator”. High resistance values are
found, because most of these stages are
fed from the boost.

Paper capacitors cause most of the
trouble. Grid bias is critical, and most
capacitors are connected betwecen plate
and grid in some way. Even a small
leakage allows the plate voltage to leak
through to the grid, and away goes your
bias. Let’s see what that can cause.

C1 couples the sync into the plate
circuit of the oscillator. The sync here
should be about 50-60 volts peak to
peak, negative-going. This plate circuit
is very high-impedance: look at the val-
ues of the resistors—7.5 megs, etc. So,
if Cl leaks, it reduces the plate load re-
sistance—note the 22,000-ohm resistor
R1 to ground on the input side (part of
the vertical integrator network). Symp-
tom: poor sync action, no snap in the
picture, and sometimes poor linearity.

C3 is part of the R-C network
which feeds back pulses from the output
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plate to the input grid; this maintains
the oscillator action. The pulses are re-
duced in amplitude, and shaped for the
best linearity. Since this circuit feeds
directly into the ‘‘frequency-determin-
ing” circuit, with the vertical hold con-
trol, you can see that any capacitor
leakage here is going to foul up the hold
action. The actual control of vertical
frequency is done by the grid bias de-
veloped on the oscillator grid across the
vertical hold control (up to 750,000
ohms) and its series resistor R3, 330,-
000 ohms. If we let any positive voltage
leak into this circuit from the other

plate, troubles!
Symptoms: very poor hold action

—control has to be jammed up against
one end. If one of the capacitors (C3
or C4) is shorted, you’ll probably not be
able to get a picture to stand still at all.
Most common symptom: “two pictures”
on the screen, almost locked in. The
oscillator is running at half normal
speed.

C2 is the “main” coupling capaci-
tor, between “oscillator” and ‘“output”
sections. If it leaks, it upsets the vertical
linearity badly.

Last of the capacitors is the big
electrolytic in the cathode circuit of the
“output” stage, C5. If this opens or de-
velops a high power factor, we get de-
generation in the cathode and loss of

Fig. 4—FExtreme mismatch in vertical output transformer!

Fig. 5—If this is all you can get after replacing an autotrans-
former with a two-winding type, reverse one of the windings.

WWW.americanradiohistorv.com

TO 200~
250V DC

INTV
CAP UNDER
RCVR TEST

CLIP THIS GND LEAD

TO TV CHASS!S (GNDED)
Fig. 3—Quick leakage test for paper capaci-
tors.

gain. The picture will look like Fig. 2.
Note the key symptom: compression at
the botrom of the picture. Other defects
—weak tubes, etc.—cause compression
at the top. Simple test: just bridge a
good electrolytic across C5, of any size
from 50 to 100 pf. If the picture comes
back up to normal, C5 is bad; replace it.
Incidentally, if you get “peculiar symp-
toms”, especially as to the linearity, try
disconnecting this capacitor if it’s a part
of a multiple electrolytic, and hooking
in a separate unit. Some very unusual
symptoms can come from lecakage be-
tween elements of a multiple capacitor!

Testing paper capacitors
for leakage

It takes only a very small leakage
in any of the paper capacitors to upset
things, so check carefully. If you have a
tester that reads insulation resistance up
to hundreds of megohms, use it and
throw out any capacitor that won't give
at least a 34 -scale reading. For replace-
ments, use only 600-volt capacitors of
the best quality you can get, and for
goodness’ sake test them before you put
them in! Many a “dog” has been born
by using new capacitors with more leak-
age than the ones you just took out!

Here’s a quick check, just as accu-
rate (Fig. 3). Set your vtvm on a low
dc-volts scale; clip the ground to the TV
chassis. Take the capacitor completely
out of the circuit. and hook the dc volts
probe to one end. Touch the other to a
source of 250-300 volts dc in the TV
set. If you get any reading at all, the
capacitor is leaky.

In some sets, you can get the same
check by pulling the tube, leaving the
capacitor connected to the plate and
taking the voltage reading at the grid
end, unless the grid resistors are too
small (less than 2 megohms total). By
turning the set on, you apply positive
voltage to the plate end of the capacitor.
You can do this, even in scries-string
sets, because the semiconductor rectifier

RADIO-ELECTRONICS
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Fig. 6—Rolling picture halfway down puts
sync pulses along trace at oscillator input.

Fig. 7—Same point as Fig. 6, but picture
locked in.

delivers B-plus voltage regardless of
continuity in the heater circuit.

Resistors are also good possibilities
for trouble. Measure each one carefully,
according to its color code. Also. if the
complaint is “slow drifting and loss of
sync,” heat each one with a soldering
iron to see if it changes value. Most com-
monly found off are the resistor in series
with the vertical hold control, and oth-
ers that affect the frequency directly.

The vertical output transformer

A lot of these are replaced unneces-
sarily. They don’t give too much trou-
ble, really. Replace one only after check-
ing out all capacitors and resistors. You
can hang a new transformer in the cir-
cuit for a test without dismounting the
old one. A couple of common troubles:
wrong impedance—Fig. 4 shows a se-
vere mismatch. Most vot’s are auto-
transformers now. They can be replaced
by a scparate-winding transformer of
the correct impedance, by connecting
the end of the primary to the end of the
secondary. Watch your phasing! If you
make a replacement and find something
like Fig. 5, reverse one of the windings.

Sync
There’s only one thing you can
check sync with, and that’s a scope with

a low-capacitance probe. Connect it to
the sync input, plate or grid, and turn

SEPTEMBER, 1964

the vertical hold control until the blank-
ing bar rolls about halfway down the
screen. You should see a pattern some-
what like Fig. 6. That, by the way, was
taken from a different oscillator circuit
and shows positive-going sync. In the
multivibrator type, the sync is negative-
going, but what we’re after is “Is it
there, and if so, is it high enough?” In
most cases, the value will be given on
the schematic.

Grid sync is usually around 7-10
volts p—p, while plate sync will run from
40 to 60 volts p—p.

A “locked” picture looks like Fig.
7. This is at an oscillator grid, and the
apparent nonlinearity is normal; it’s cor-
rected in the output stage. These wave-
forms, too, will be shown on the dia-
gram. However, the picture itself is by
far the casiest thing to trace nonlinearity
with, because of conditions in the set,
and possible differences between your
scope and the one they took the wave-
form pictures with. Use a test pattern,
or some round figure in a commercial,
like the CBS “eye”. That’s a very good
linearity checker.

In a very few sets, you can improve
vertical sync by changing values in the
vertical integrator. A classic example of
this is the old G-E “M” series portable.
If you reduce the 100,000-ohm series
resistor to about 56,000 ohms, and in-
crease the series capacitor to about .02
pf, this brings up the vertical sync ampli-
tude and helps out amazingly. However,
do that sort of thing only as a last re-
sort. If you do it, be sure to check not
only for sync amplitude but for possible
bad effects on linearity, etc.

Open vertical height and linearity
controls can often be “repaired” by sim-
ply moving a lead to the other end of
the resistance element. These controls
are usually connected as rheostats, with
only the slider and one end used. If the
element opens up at one end, move the
wire to the other, and you won’t have
to replace the control. Makes it work
backward, of course, but nobody’s sup-
posed to be fooling with it anyhow but
us! Intermittent vertical sweep trouble
in lots of cases comes from a “dirty spot”
on cither the linearity or the height con-
trol. This is caused by the control slider
sitting in the same place for some time.
You can usually get around this either
by cleaning the control or by moving
the slider to another place, compensat-
ing by resetting the other control very
slightly. Sometimes, if the burnt spot is
too big, you'll have to move the lead to
the other end of the control to get a
fresh spot for the slider to sit on. END
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Terminal and
Control Markings
on Foreign Radios

With the ever-increasing number of
foreign-made radios and phonographs
being imported into the USA, the chance
that a technician will run into one goes
up.

RADIO-PHONO

lral PHONO INPUT 6
Al 2

1
TREBLE

MIKE INPUT BASS

i

(2)_(® mape pUT O @ |POWER ON-OFF
|
} | -
£ ARPHONE or> | INCREASE
--ﬂd [ OUTPUT (_OHMS}| = |(VOLUME, ETC.)

SPEAKER A ...V AC ONLY,_VOLTS
fo OUTPUT (_OHMS}
SINGLE-WIRE = AC-DC,_VOLTS
Y | ANTENNA .

== p= | DIPOLE ANTENNA 7 HIGH VOLTAGE !

| FOR STEREO
L GROUND ~——| LEFT || SPEAKER
= | ———=| RIGHT %gréuscnons

TELEVISION

35% |BRIGHTNESS  |ut ve us| UHF STATIONS
2% (CHANNELS)
@ |CONTRAST %o |50-60 CYCLE
(POWER)
wow | HORIZONTAL HOLD REMOTE CONTROL
SOCKET
; VERTICAL HOLD | = p= | VHF DIPOLE
VHF
W HI-FI SWITCH = m= |UHF DIPOLE
HI-F} UHF
vir | VHF SWITCH CD 'VERTICAL
LINEARITY
UHF  |UHF SWITCH @ HORIZGNTAL
I LINEARITY
vivzvs VHF STATIONS I HEIGHT
(CHANNELS)
po—a] |[WIDTH

The sets are “internationalized” to
some extent by their use of symbols
rather than words to mark the various
controls and functions. The symbols
have been pretty well standardized
throughout Europe by the efforts of the
IEC and the Philips Co., and most of
them are easily recognizable. Some, how-
ever, are a little more obscure; so, as a
guide to the man who encounters a
Grundig or Geloso or Tandberg or Tele-
funken, here are the symbols and their
meanings.—Peter E. Sutheim

Rotator Repair, Part Il
Unavoidable Postponement

The first installment of “Rota-
tor Repair,” by Homer L. David-
son, appeared in last month’s is-
sue. Because of additional informa-
tion on some of the material in
the second portion, we are re-edit-
ing it, and it has become inexpedi-
ent to include it in this issue. It will
appear in October.
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Tiny amplifier, after circuit in Fig. 1,
is smaller than switch it's mounted on.
It was designed for rape recorder

to be used in talking doll,

Push-Pull Output From One Transistor

Single output transistor drives two speakers in push-pull in these direct-coupled amplifiers

THIS ARTICLE MIGHT HAVE BEEN TITLED
“How to Get Something for Nothing—
Almost.” Here is a deliciously simple
amplifier with a push-pull output taken
from a single transistor, connected
much like the familiar split-load phase
inverter. Fig. 1 shows a two-transistor
circuit designed around the principle.
Direct coupling saves many parts and as-
sures excellent low-frequency response.
With the details given here, you can
apply the same techniques to other
transistors, for other applications.

In Fig. 1, Q1 is both an ac driver
and part of the dc bias system, since
the amplifier is direct-coupled. Try to

R1, R3—4,700 ohms
R2—6,800 ohms

C1—0.1 pf

C2—.05 uf (see text)

Q1, Q2—-2N215

2 8-ohm speokers (see text}

2N2i5(2) 80 SPKR

6.8K Q2 |
5 S 1.5MA (USE
T 0 @V HEAT SINK)
RI$4.7K R3
INPUT —AAA- ‘ T !
l gglsgg 4.7K 79y
: TEXT ’
Bl +

_L_ CURRENTS ARE APPROX 84 SPKR

Fig. 1—Low-power version. You can
use a single speaker with a double
voice coil.
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get as nearly as possible the voltages
shown on the schematic. Other transis-
tors may need some value juggling. In
any case, try to get equal dc drops across
the output transistor’s two loads (emit-
ter and collector). Q2, the output tran-
sistor, should be biased (by varying R2)
so that it works near the center of its
class-A load-line, for minimum dis-
tortion.

C2 in Fig. 1 allows you to tailor
the amplifier’s response to fit a particu-
lar application. The larger C2, the
higher the gain of the whole amplifier.
With C2 omitted altogether, there is
heavy negative feedback around the
amplifier and its response is pretty flat

2N215(2)

—6V

from dc (if C1 is jumped) to over 30 ke.
But the gain is only 35 db. The value
of C2 shown in Fig. | gives fairly flat
response above 1 kc, puts 500 cycles
about 2 db down and rolls off rapidly
below that. At 100 cycles there is very
little gain at all. This was done delib-
erately in the original to compensate
for an unwanted resonance in the little
speakers it was to be used with.

Power output, using 2N215’s as
shown, is a conservative 35 mw. On a
scope, clipping was visible at 50 mw,
though not really audible. At 60 mw
it was audible, but could be eliminated
by disconnecting C2. Then, naturally,
the amplifier needed a higher driving
voltage.

More muscle

If you want high power, try tran-
sistors in TO-3 (diamond-shaped) cases,

2N554 40 SPKR

R2

SEE Q2 [3MA

QI B2KSTEXT

§ tiMa

N\

R1—68,000 ohms o—i " 100MA
R2—8,200 ohms (see text) 'T‘ A 3y (USE HEAT SEE
R3—see text | i SINK} TEXT
C—0.5 uf INpUT RITP68K SEE TEXT
Q1, Q2—2N215 | : . /
Q3-2N554 ! l 5y
2 4-ohm speakers (see text}) — 1,

=  CURRENTS ARE APPROX 40 SPKR

Fig. 2—Higher-powered circuit. Feedback
through R1 gives excellent performance.
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with heat sinks. Fig. 2 shows the circuit
adapted for a 2N554 to yield about 1
watt output. R3 should be kept between
33 and 68 ohms. Again, vary R2 as
necessary to give Q3 the correct static
dc bias (adjust for I, of about 100 ma).

Both circuits are stable between
—10°C and 55°C. Beyond these limits,
R1 in both circuits should be reduced
20 to 40%.

Input impedance is several thou-
sand ohms in both circuits, so they can
be driven easily by other transistor cir-
cuits or by high-impedance devices
through step-down transformers.

The output load can be two sepa-
rate speakers or transformer windings,

Two views of a
miniature  stereo
phonograph using
two amplifiers like
ones described.

or combined into a single speaker with
a bifilar-wound double voice coil. With
proper attention to phasing and dc¢ po-
larity, you can prevent mechanical bias-
ing on the speaker (off-centering due to
dc component of current through voice
coil). If the two windings are in phase,
the output stage will oscillate in the
grounded-base mode.

If you’re interested in fuller (math-
ematical) analysis of this idea, turn to
“Splitting the Load,” by O. Greiter,
Wireless World, February 1962, page
71. (The article came to my attention
only after the lab work on this ampli-
fier was done.)

Applications

The photographs above show a
tiny stereo phonograph using amplifiers
like the ones described here. The head
shows an early version in the lab. It’s
lying on an ordinary 2 x 3l4-inch call-
ing card. Above it is a miniature “dis-
posable” tape recorder deck intended
for a talking doll. That’s standard V-
inch tape, which should show you how
small this amplifier can be! Actually, it
was developed as a ‘““gutless wonder”
suitable for use in a disposable tape
recorder. Think a little, and you’ll surely
be able to dream up uses for this sim-
ple, reliable circuit. END

dynamic limiting with a photoresistor

ONE OF THE MOST MADDENING THINGS
a PA technician has to contend with is
the vast and rapid change in volume
as the speaker, previously talking in a
normal voice at about 2 feet from the
microphone, leans into the mike and
raises his voice to emphasize a point.
The technician must rush to turn down
the volumec—and, shortly after, 1o turn
it up again.

Dynamic limiting is the answer and
one interesting method, introduced in
some recent Philips amplifiers, is shown
here. The principle follows the diagram
(Fig. 1). A photoresistor is used as the
control. It forms one part of a voltage
divider. The other parts consist of iso-
lating resistors R3 and R4.

A portion of the output signal is
taken from winding L on the output
transformer, fed through R6 and R7 to
a small lamp focused on the photore-
sistor. When the lamp lights brightly
with a strong output signal, the photore-
sistor’s resistance drops, reducing the
signal input to the amplifier. Because of
the delay in the lamp filament lighting,
sudden or short-duration voltage pulses
have no effect. To limit these pulses, a
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<EF86 ECC85
EF86 100k EL36(2)
015 RS C2
NEON LamP  JOOK 033

500K 330K

INCANDESCENT LAMP

Fig.!

(An expander-compressor using neon lamps and a photoresistive cell, the Fairchild
Compander, is made in this country (RADIO-ELECTRONICS, Jan. 1962, p. 39.

neon lamp is also included. It reacts
more rapidly, but requires a greater
voltage before it lights.

The curve (Fig. 2) shows the effect
of the circuit. You can see that with
this type of regulation, up to about 35-
db greater variation in the input signal
is possible before running into the se-
vere distortion that accompantes an
overloaded amplifier.  Possibility of
acoustic feedback is also reduced.—Ra-
dio og Fjernsyn, March, 1962
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Peewee was muttering to himself.

“What’s the matter?” I asked.

“It’s the dern sound on this RCA.”

“What’s the matter with it?”

“If T knew that, I’d have it fixed,” he
retorted.

“OK,” T said,” I'll rephrase the ques-
tion. How does it act?”

“Acts terrible,” he replied, now being
deliberately obnoxious but, after a
pause for effect, he continued. “It plays
OK for 30 minutes or so, then the audio
drops to nothing.”

“What have you checked?” I asked.

“Just about everything.”

“Then you should have it narrowed
down pretty close—just check the few
things you haven’t checked and you got
it made.”

“Aw-w, you know what I mean,”
grumbled Peewee. “How can you check
an intermittent? Every time I start to
put a test probe onto something it starts
playing again.”

“Have you narrowed down the trou-
ble at all?” I wanted to know.

“Well,” said Peewee, “at least I know
it’s somewhere before the volume con-
trol. I put our audio signal tracer there
and left it. When the sound went off, it
went off on the signal tracer, too.”

“Good, at least we know the trouble
isn’t in the audio amplifier or output
stage, so it must be somewhere between
the video detector and the volume con-
trol—that is, if the picture isn’t going
off too.”

“Picture stays OK,” he assured me.
Then he asked, “Do you know some easy
way of localizing that part of the cir-
cuit?”’

“Qh, there are probably lotsa ways of

Clipping the vivin onto the limiter grid
resistor.

doing it but since you want an easy
way, why not use the vtvm?”

“Look here at the schematic,” I in-
structed. “See the 47.000-ohm resistor
in the grid circuit of the 5U8?”
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Peewee Learns
Sound Reasoning

YOU WON'T NECESSARILY CURE A BAD CONNECTION BY RESOLDERING EVERY-

THING IN SIGHT

By MIKE WAYNE

“You mean R101?”

“I mean R101. That’s the limiter grid
resistor.”

“Even I know that, but so what?”

“So what happens when a signal is
coming into this stage?”

“You get a negative voltage across
the resistor, I guess.”

“Right,” T agreed. “And that voltage
is proportional to what?”

“To the signal strength, I suppose.”

“Bravo,” I said. “Does that suggest
a way to use the vtvm?”

Peewee thought a moment and then
started radiating effervescence like an
Alka-Seltzer dropped in water. “If the
signal is dropping out between the video
amplifier and the 5U8 grid,” he rea-
soned, “it’ll show up as a drop in volt-
age across the limiter grid resistor.”

“Congratulations! Now put the vtvm
on there and wait. When the sound goes
down again, you’ll know which way to
look for the trouble. Right?”

“Right.”

About 15 minutes later the sound
dropped down again but the voltage
reading didn’t waver.

['s OK up to the limiter

“What does that tell you?” I asked.
“Means everything’s hunkydory up
to the limiter,” he replied. “And that
just leaves the limiter tube and the de-
tector transformer that could be bad.”
“Whoa up a minute,” I cautioned.
“Not so fast. It also leaves the wiring,
a half-dozen resistors and capacitors,

T IRANS | paTIO DET

not to mention the detector tube and its
circuits.”

“Y’ think it might be the printed-
circuit board?” he asked.

“Could be, and it looks like someone
before us had the same idea, judging
by all the soldering that’s heen done.”

“I guess you could say that was a
pretty popular board,” said Peewee.

“How’s that?”

“Looks like it was in its second print-
ing.”

“I see your point. But let’s get on
with the problem and see if we can’t
localize it to either the limiter or detec-
tor stage.”

“Why not put the vtvm across the
ratio detector capacitor, C108?” he won-
dered.

“Now you’re thinkin’, But this circuit
is a little unusual. One side of the ca-
pacitor isn’t grounded. Let’s just meas-
ure from one side of it to ground.”

“Will that work OK?”

“Sure, it’ll be simply measuring the
voltage drop across half the detector
load resistance.”

“Why doesn’t this circuit have a
grounded capacitor?”’ he wanted to
know.

“Makes it simpler to adjust,” I an-
swered. “All you have to do is connect
a vtvm between the junction of the 39,
000-ohm resistor and the .0082-uf ca-
pacitor and ground, and then adjust the
detector transformer slug for zero volt-
age.n

“On a station signal?” he asked.

“That’s the best way. But let’s get

3ALS

Sound circuit of the
RCA KCS-95  thar
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gave Peewee a liead-
ache.
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back to the trouble. Connect the vtvim
through this hole in the shield to one
side of the 0.47-uf capacitor (C108).”

Peewee did as he was told but, as soon
as he moved the probe, the sound re-
turned full volume. “Wouldn't you
know it?” he said disgustedly.

“Don’t worry about it. We have to
have a reference anyhow.”

He clipped on the test lead and we
noted the reading. This time, as if final-
ly giving up its capricious habits, the
sound dropped out in a couple of min-
utes.

“Well, I'll be derned,”
“Come here.”

I walked over and glanced at the
meter at which he stared in disbelief.

“Didn’t budge, did it?” I smiled know-
ingly, but I was almost as surprised
as he.

We both looked at the circuit again.

“You sure the sound goes down when
vou hook the tracer to the top of the
volume control?”

“Dern sure,” he asserted.

“Then that doesn’t leave much, does
it?”

“Just a capacitor or three and a re-
sistor. I've already checked on the other
side of the .0082 capacitor and there
was no sound there either. Then I
moved back to the other side of the 39,-

said Peewee.

im “zﬁ
] 'j

Connecting the vivm to one side of
ratio-detector capacitor CI108, through
the hole provided in the shield.

000-ohm
either.”

“Then that just leaves a broken
printed cireuit or an open in the ter-
tiary winding inside the detector trans-
former. Watch the terminals while 1
wiggle the transformer.”

I moved the transformer gently from
side to side. The sound came back on

resistor and it wasn’t there

once or twice in random fashion. Then
Peewee yelled, “I see it! I see it! The
terminal on the transformer is loose
from the board.”

Peewee resoldered the connection
while I philosophized, “Try as you will
to resolder every connection on a
printed board, you’ll just about always
miss the one bad place—at least that’s
been my experience. Whoever worked on
this set before had the same trouble.
All his soldering probably just quieted
things down ’til he got the set back to
the customer’s home. When it started
to act up again the same way, the cus-
tomer was disgusted and brought the
set to us. Our friend, whoever he was,
lost a customer because he didn’t have
a way to localize the trouble.”

“My turn to take to the soap box,”
said Peewee. “Ever notice how if con-
nections get close together when they're
not supposed to, they’ll short sure as
shootin’—but when they’re close to-
gether and supposed to be together,
they’ll open every time—ever think
about that?”

“How’s that again?”

“Oh, never mind,” he said, “who lis-
tens to me anyhow?”

1 thought he seemed just a little
peeved that I had apparently missed
this bit of world-shaking wisdom. END

‘What's
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Conducted by
E. D. CLARK

What’s in the Box?

I have presented this problem to
many technicians and, though the an-
swer is simple, they have failed to find
it. This, 1 think, is due to the fact that
they tend to complicate a simple prob-
lem.
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Before the switch is closed, the
capacitance bridge reads 5 pf, and the
ohmmeter reads | ohm. After the switch

©

OHMMETER

CAPACITANCE
BRIDGE
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Two puzzlers for the students, theoretician
ond 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 authors never thought of.

Write EQ Editor, Radio- Elecfromcs, 154 West
14th Street, New York, N. Y. 1001

Answers 1o 1h|s month’s puules are on
page 105,

is closed, the bridge reads 50 pf, and
the ohmmeter 5 ohms. Reverse battery
polarity, and readings revert to original.
Voltage check at terminals A-B shows
no voltage present. What'’s in the black
box?—E.J. Cunningham

Reverse Polarity

In trouble-shooting a 40-mc, 100-
watt mobile transmitter, all electrode
voltages as measured with a standard

wWwWw americanradiohistorv com

20,000 ohms per volt vom agree with
the manufacturer’s schematic—except
that the voltage at the plates of the 7055
(12AL5) audio limiter is a negative 13
volts! A new-tested tube results in the
same reading. What is wrong? Hint: An
11-meg vtvm reads a positive 13 volts,
but when both meters are connected to
the plates, hoth read —13 volts.—Basil
Barbee

50 Pears Aqo
In Gernsback Publications
In September, 1914

Electrical Experimenter

How to Use the “Electro” Loose
Coupler.
Experimental  Electricity  Course

(Lesson 13), by S. Gernsback &
H. Winfield Secor.

Another Improved Buzzer Transmit-
ter, by Frank H. Broome.

Danger Signs for Radio Stations.

A Simple Electroscope.

Aerial Mast Construction, by Charles
Fitzgerald.

The Sayville Wireless Station.

A Good Mineral Detector, by Ralph
Humphrey. ‘

Automatic Ticker Receiver, by John
Hays Hammond.

New Pickard Detector Stand.
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THE ELECTRONICS TECHNICIAN LOCATED
near water is a natural in the highly
profitable, sometimes exciting, service
work aboard boats. Their ever-increas-
ing electronic gear requires competent
service and, with few exceptions, the
circuits are refreshingly simple com-
pared to even the simplest TV.

In many locations, a scarcity of
marine electronics specialists means that,
with relatively easy preparation and a
little ambition, you can easily earn many
times your initial marine service invest-
ment during your first season on the
boats.

To service ship-to-shore radios, you
need a Second-Class radiotelephone op-
erator’s license. With a ship radar en-
dorsement for it, you can capitalize on
the rapidly expanding radar service field,
where rates run as high as $10 an hour.
A few weeks of boning up on Elements
I, I, I and VII in a good license
manual will cinch the FCC examination.

No license is required to service
numerous other marine electronic gadg-
ets: depth sounders, hailers, intercoms,
radio direction finders, electronic sirens,
power converters and battery charging
systems, and automatic pilots. Service
data are packed with most new equip-
ment and usually kept handy by the boat
owner. Service manuals can be obtained
from manufacturers for small fees.
Bendix* publishes a perpetual service
manual covering all marine electronic

ALUMINUM STRIP

ALUMINUM OR
STAINLESS SHEET
METAL SCREWS

CORRODED JOINT BEND STHIP FOR
ANTENNA WITH

TWO DIAMETERS

CORRODED JOINT

CORRODED
JOINT

" SHEET METAL SCREW

EXISTING SCREW
I'd

PLASTIC COIL HOUSING

IF LOWER ANTENNA SECTION 1S
PLASTIC, STRIP MUST ATTACH TO
EXISTING SCREW THAT HOLOS
COIL-END

USE PROPER TAP-DRILL SIZE FOR SCREWS BEING
USED. RECOMENDED SCREW SIZE IS
N°10, DRILL SIZE I/8"

Fig. 1—Corroded antenna section joints
that can't be separated for cleaning can be
bypassed electrically with strip of metal. Be
sure aluminum strip touches only other
aluminum parts (except for stainless steel
screws); otherwise——corrosion!

*Bendix Corp.. Marine Dept., 8211 Lankershim
Blvd., No. Hollywood, Calif.
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Fig. 2—Typical coil-tapping method used in most marine radiotelephones for tuning
antenna, tank and loading coils. This is antenna coil of Bendix SK-242.
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Money In Electronics Afloat

What you need to get started in marine electronics

service. Tuning and troubleshooting transmitters

By ROBERT C. BEARD

items ever made by them. It is kept cur-
rent by frequent supplements, though
the initial and only cost is under $20.
Most circuits are simple and basic, how-
ever, and you will quickly ignore man-
uals except for rare dog jobs.

My purpose here is to acquaint you
with the most common—though not ob-
vious to the novice—troubles in marine
service, so you can go right to work
on the boats with confidence. Most
other problems will be basic circuit
analysis.

Making money on the boats means
working fast and accurately. This dic-
tates a careful choice of tools and equip-
ment for doing all possible work on the
job — without ac power. A transistor
power converter (Hecath MP-10, or
equal) with 8 feet of wire and large
battery clips will operate a soldering
iron or tube tester from boat batteries.

Your regular service kit should also
include open-end and socket wrenches
up to 2 inch and a contact burnisher.
Carry a spray can of CRC** corrosion
proofing (available at most marinas).
For space and weight saving, your multi-
meter should be small and light (Trip-
lett 310 or equivalent). Cover the bot-
tom of your kit with rubber or leather
to prevent marring deck surfaces.

A separate “marine service kit” can
consist of a batteryless field-strength
meter (Heath PM-2 or equivalent),
power converter, transistor frequency
and modulation meter, supply of marine
crystals and pad of transmitter certifica-
tion slips. These carry well in a canvas

**CRC, 116 Chestnut St., Philadelphia, Pa.
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beach valise or similar container. A tube
tester need not be carried routinely be-
cause tube failures are infrequent.

For this reason, you won't need to
enlarge tube stock immediately. As you
encounter failures, buy an extra of the
type required. Common TV and radio
tubes are used generally except in trans-
mitters where output stages use 12-
CU6, 12DQ6, 807, 6883 and similar
types. A few of these in stock might
prevent a return trip. A small stock of
transistors is necessary, and Tung Sol
types ET-1 through ET-7 (or equiva-
lent) will serve most purposes. A few
extra types such as 2N234A.  2N677B
and 2N1136B. will handle modulator
and driver failures in most transistor
units.

Your stock of marine crystals may
be of .01 % tolerance since marine tol-
erances are .02%. The most used fre-
quencies are 2182, 2638 and 2738 kc,
plus marine radiotelephone operator fre-
quencies for your area and Coast Guard
channels. A list of these is available
from the Coast Guard or equipment
manufacturers. The above are transmit-
ter frequencies; in most cases, receiver
crystals will be those frequencies plus
455 kc (the i.f.), except marine tele-
phones, which send and receive on differ-
ent frequencies. Receiver crystals for
them will be the assigned telephone trans-
mitting frequency plus 455 kc. Petersent
makes reliabie, low-priced marine stock
crystals. Their type Z-9 holder is the
small size with V2-inch pin spacing.
Since some radiotclephones use large

tPetersen Radio Co., Inc.,, 2800 W. Broadway,
Council Bluffs, Iowa.
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holders (34-inch spacing), stock adap-
ters from small to large to eliminate
duplicate stock of crystals in large hold-
ers. Crystal correlation capacitances
vary considerably, but initial stock
should be 20-25 pf, which will put most
rigs within toterance. Frequency checks
on various transmitters will soon indi-
cate whether you need stock different-
capacitance holders for certain units.

Vibrators are needed for radiotele-
phones and depth sounders. Some Ben-
dix sounders use special ones available
only from Bendix; however, following
types will handle most requirements:
1016248 (Bendix), G1501 (12 v), 1601
(6 v)y. Gl601 (12 v). 292-3904G2
(Raytheon, 60 cycles) and 115 cycles,
4-prong synchronous from Sonar.:

Neon bulbs in depth sounders need

frequent replacement. NE-51H’s will
repair White Echo Sounders, and stock
of replacement bulbs (NE-2 type) from
Sonar will do for most other makes.
Special bulbs are used in some Bendix
and Raytheon models. These must be
obtained from their manufacturers;
however, they do not need replacement
often.

Radiotelephone service

The most common radiotelephone
complaint: “They can’t hear me!” If
modulation is present with low rf out-
put, check the antenna system first. Cor-
rosion where lead-in wire attaches to

Fig. 3—Variable capacitors (at far end of
chassis) are used in this model to tune two
highest-frequency channels.

antenna can make a bad connection de-
spite a tight mechanical joint. Cleaning
wire end, bolt and antenna surface thor-
oughly corrects this problem. Spray
CRC over finished job to prevent future
corrosion.

Corrosion also breaks continuity
between antenna sections, especially on
aluminum antennas. Loading coil con-
nections suffer likewise. Check for re-
sistance by connecting your ohmmeter
(on R X 1 scale) to bare metal on each
side of suspected joint. Any resistance

+Sonar Radio Corp., 73 Wortman Ave., Brook-
lyn 7, N.Y.
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Fig. 4—Use folded strip of crocus cloth
(abrasive side out) 1o clean both halves of
relay contact simultaneously.

reading indicates need for repair (Fig.
1).

Repeak transmitter and antenna
tuning after cleaning or otherwise alter-
ing antenna circuit. Most marine rigs
tune both plate tank and antenna coil
with movable coil taps (Fig. 2). Better
outfits have variable capacitors to sup-
plement taps in plate circuits (Fig. 3).
Some use third tapped coil for antenna
loading adjustments, but most have
trimmers. If the transmitter lacks a mil-
lJiammeter, it will have chassis jack
(sometimes well hidden) for connecting
your portable meter.

Always tune highest channel first,
working downward in frequency, to min-
imize detuning of previously tuned chan-
nels, regardless of channel number
sequence used. Standard color-coding of
channe! tap wires is shown in table.

Remove antenna and set all load
adjustments to mid-position. Remove
tank coil taps. Grasp highest-frequency
tap by plastic insulator and, while key-
ing transmitter with your other hand,
move tap carefully from turn to turn on
coil, starting at plate end, until you read
minimum plate current. Tighten tap at
that point and, if there is a variable
capacitor, tune for final dip. Repeat for
all channels in order of descending fre-
quency. Be careful to keep hands off
output tube plate cap and other nearby
high-voltage components. High-powered
rigs have a “low-power” switch for
tuning.

Attach antenna lead and again key
transmitter on highest channel. If plate
current exceeds rating, reduce coupling
by adjusting load tap or trimmer until
current is below normal. Keep trans-
mitter “on” periods brief. Then remove
antenna coil tap for same channel and
move it up or down antenna coil for
maximum field strength. Finally read-
just load trimmer (or tap) for rated
plate current. If normal current cannot
be obtained, plate tank Q is wrong.
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Moving plate coil tap one or two turns
up or down and retuning will correct Q,
after which antenna loading will pro-
duce proper input. Repeat procedure
for each channel in order of descending
frequency.

A few transmitters (especially some
Hartman models) have considerable in-
teraction of antenna tuning and plate
tank resonance. You will have to make
several “redippings” of plate current as
proper antenna loading is reached

Old radiophones sometimes become
intermittently weak because of corro-
sion between coil and taps. Tuning an
old rig by tap selection is often impos-
sible without thoroughly sanding tap
clip and all coil turns.

Check fuses if rig is dead. In addi-
tion to fuses on chassis, fuses are often
installed in the battery line in engine
compartment. Often main power is han-
dled by relay, controlled by transmitter
on—off switch. Burnt and dirty relay
contacts are frequent troublemakers. Fig.
4 shows one method of cleaning con-
tacts. Fold an 8-inch strip of crocus
cloth to form a 4-inch strip with abrasive
on both outside faces. Using suitable
tool to push contacts gently together,
draw strip betwcen them, cleaning both

STANDARD CHANNEL-
NUMBER COLOR-CODES

Channel Color Channel Color
1 brown 5 green
2 red 6 blue
3 orange 7  violet
4  yellow 8 gray or white

Coding follows standard resistor-capacitor code
except for omission of 0 and 9

points simultaneously. Repeat several
times on each set of points to insure
good contact.

Transmitter oscillators are untuned
and rarely give trouble. If grid drive
seems weak on one channel, try new
crystal. (New crystal must be fre-
quency-checked.)

Modulation loss is common. Some-
times modulator or driver tubes or tran-
sistors fail. More often, cause is dam-
aged mike cartridge or broken wires in
microphone cable or fittings.

Radiotelephone circuits are simple
and reliable. “Tough dog” service prob-
lems are almost unknown. If one occurs,
it is usually in the receiver section. Be-
ware of units that have been hit directly
or indirectly by lightning. Never under
any circumstances estimate repair on
such a job. There are too many good but
weakened parts you’ll be held respon-
sible for when they fail soon after re-
pairs.

The next article in this group will
cover the installation and troubleshoot-
ing of depth sounders. END
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by Jack Darr

Service Editor

WHILE WE'RE TRYING TO DIAGNOSE
trouble, we’re thinking about induct-
ance. resistance and capacitance. Which
one is “bad”? Well, you don’t have to
worry about one thing: capacitance.
Not capacitors—capacitance. Why? Re-
sistors can change in value; inductors
can short and change inductance; but
capacitors change capacitance? Nay,
nay—never! (With the inevitable ex-
ception that proves the rule, of course.)

Capacitors are prone 10 numecrous
troubles: they leak, they short, they
open, but they don’t change capacitance
—at least not enough to throw the cir-
cuit out of operation. To change the
value of a capacitor, you'd have to open
it, add or take off some of the “plates”
or foil, and reseal it! The only thing it is
likely to do along these lines is open
completely. This, of course, can be
checked very easily by bridging a dupli-
catc unit across the suspected one.
Would that all other tests were as sim-
ple!

So, while you're doing your diag-
nostic thinking about a circuit, leave
this one thing out of your mind. It’l]
leave it just that little bit less cluttered
and, goodness knows, we can always use
that. There are plenty of things to con-
fuse us as it is.

By all means suspect every capaci-
tor in a circuit of being lecaky, shorted
or open. These are things that can hap-
pen, and do. So, aim your thinking at
these possibilities; think of the possible
effects of a few volts leakage through a
capacitor into a very high-impedance
grid circuit; the effect on grid bias of a
dead short in a capacitor, or what would
happen if a vital bypass were to open,
and so on.

The onc exception? The electro-
lytics. As the fluid or paste in them drics
out, they can and do change capaci-
tance. This plays hob with the filtering
efficiency. So, al/ways suspect clectro-
lytics of changing capacitance, and al-
ways of going lower. Herc again, we
have a quick check: bridge a good one
across the suspect and see if you get rid
of some of the troubles you’re working
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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.

on. If it’s a multiple unit, disconnect the
onc you suspect and bridge the circuit
with a good one. This eliminates the
chance that there was leakage between
units.

See if this doesn’t help just a little.

TV remote control trouble

A customer brought in an Admiral
TV with remote control. Channel-change
bar wouldn't work, but volume-control
bar worked fine. [ checked evervihing in
the set, but no results. He left town with
the set before I could find the trouble!
What do you think it was?—W. §S., Saco,
Me.

This would almost have to be one
of two things: either a mistuned “bar”
in the transmitter or something in the
double relay in the remote unit. Since
one function is OK, one side of the relay
must be working. I'd then suspect a
dirty relay contact on the other side,

Also, the transmitter bar, which is
basically a bell, could be out of tune.
This would give you sound, but at the
wrong frequency! So this particular
function wouldn’t work. I remember a
very similar instance on a Zenith super-
sonic remote control, with four bars. One
didn’t work. Finally, I took the unit apart
and found a bit of chewing gum on the
side of this bar! Threw it out of reso-
nance far enough so that it would not
close the relay! A crack or chip out of
a bar or misadjustment of the holder will
do the same thing. Even though you can
hear the bar ringing, check to be sure
that it’s ringing at the right frequency!

Hum bar

I have replaced the picture tube on
an Admiral 20Y4BF. Now the picture
has a very black bar across the bottom
and very bright retrace lines at the top.
Only about rwo-thirds of the picture is
visible. I can’t find a vertical-size control
on this set either—J. F. S., Cleveland,
Olio

This could be double trouble, but
your worst trouble right now is in that
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hum bar. The picture is being blacked
out at the bottom and brightened at the
top by 60-cycle hum in the video. This
is verified by the fact that there is only
a single bar. Power-supply trouble would
cause [20-cycle hum, making two dark
bars.

The first step is to replace the tubes
that could cause this (by developing
heater—cathode leakage), the 6S4 verti-
cal output, 6BH8 vertical oscillator, the
GAWS video amplifier and the tubes in
the tuner and video i.f.

If this doesn’t help, check the elec-
trolytic capacitors which could allow
hum to feed into the video. These would
be the 10-uf from the 6S4 cathode to
B-plus boost: the 5-uf capacitor on
the video amplifier screen grid; the 20-uf
capacitor from the 6S4 cathode to
ground, and the power-supply filter ca-
pacitors.

A scope is a great help in locating
this kind of trouble. Simiply check all of
your B-plus supply lines and voltage
taps, looking for unusually high hum
levels. Anything above about 0.5 volt
should be viewed with suspicion!

There is a vertical height control on
this Admiral chassis, by the way. It is a
2.5-meg pot in the plate circuit of the
6BHS8 wvertical oscillator and is located
right underneath the 6CU6 horizontal-
output tube, looking from the back of
the chassis.

The 21ALP4 tube is electrostati-
cally focused. Be sure to set the ion trap
for maximum brightness, then move it
slightly around the neck of the tube,
watching the scanning lines, for best
focus.

Modern record player for
old Philco

I have a Philco 42-1013 radio—
phono combination for repair. The set
is all in good shape now, and I want to
add a modern record changer. It works,
but the tone quality is awful. What an I
going to have to do to get better rone?
—L. D., Erlanger, Ky.

This was the model that used the
Beam-O-Lite pickup. It had a tiny pho-

RADIO-ELECTRONICS
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toelectric ceil in the pickup head with
an exciter lamp. A mirror on the stylus
varied the amount of light falling on the
cell (Fig. 1). Of course, the output of
this was pretty low. So a matching trans-
former and a pretty high-gain preamp
were used.

EXCITER LSMP

STYLUS PE CELL

Fig. 1—Philco Beam-o-Lite cartridge used
exciter lamp powered by ultrasonic oscil-
lator on amplifier chassis.

This is the 7C6 tube at the left front
corner of the chassis. The transformer
is a separate unit in a heavy iron case,
and is usually mounted on the cabinet,
with a shielded lead to the chassis. Fig.
2 shows the original circuit.

Your basic trouble is simply too
much input from the modern cartridge.

T0
CONTROLS

& NEXT
TAG
t STAGE

.006

17137C6
PREAMP

PHOTOCELL
INPUT TRANS

470K

8+

Fig. 2—Oviginal Beam-O-Lite circuit.

The preamp is overloading. (I had the
same trouble in several of these sets.)
So, just cut the gain down.

If you have a high-output car-
tridge, skip the preamp entirely and go
into the XXFM audio tube (pin 3’s the
grid). If not, reduce the plate load on
the 7C6 precamp. This is 470,000 ohms

1737C6
PREAMP

PHONO
INPUT 002

Fig. 3—Changes to original preamp to
make is wusable with ceramic cartridge.
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now. Break this up into rwo resistors, as
shown in Fig. 3, and bypass the junc-
tion. This reduces the gain by lowering
the plate load resistor.

Watch out for the bias on the 7C6.
Its grid retyrns to a negative point on
the voltage divider in the B— circuit,
a 140- and a 10-ohm resistor network
from center tap of the power transform-
er high-voltage secondary to chassis.

The 7C5 tube nearest the oscillator
trimmers in the center of the chassis is a
supersonic oscillator used to feed the ex-
citer lamp; take it out.

Flyback arcing in KCS-68

The anode of the 6CD6 arcs over
in an RCA KCS-68C. [t won't blow the
fuse, but ir'll ear up the flyback if I leave
it on! I've got —20 volis on the grid of
the 6CD6, and all other voliages seem to
be OK.—R. C., Philadelphia, Pa.

This could be insulation breakdown
in the flyback, since this set runs rather
high peak voliages. I'd recommend
spraying with an acrylic plastic, using at
least three coats, well dried between
applications. Or try the High-Voltage
Putty insulation made by Colman.

The drive voltage sounds just a
little low to me. I’d check the horizontal
oscillator, and the settings of the drive
and horizontal linearity controls. Adjust

for minimum cathode current on the
6CD6, with a 0-500 dc milliammeter in
series with the cathode. Arcing over like
this is often due to slight overheating of
the flyback, which softens the wax and
makes the arcing “easier” for the high
voltage.

You might also try one of the
“beefed-up” flybacks made by Triad and
others. A D-53 fits this set, I think.

Intermittent focus and raster

I have an RCA color TV, model
21CD-7999. Everything is fine for a few
minutes after it’s turned on. Then the
screen brightens, gets very reddish and
goes out of focus. Now and then it goes
completely dark. I can sometimes turn
the brighiness up and get the picture
back —G. M., Orlando, Fla.

From experience with similar cases,
I'd suspect an intermittent damper tube.
Also, the reduction of boost voltage, with
the decreuse in load on the flyback, ap-
parently changes the focus by changing
the voltage applied to the focus rectifier.
I'm not quite sure about the exact cause
of the “red shift,” but it probably has
something to do with the loss of boost
voltage.

Also, you could have a defective
red amplifier or green amplifier. Here,
the reddish tint would be due to a loss of
green, not an increase of red. END
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No matter what job you have today

CIE can help you move ahead
.fast!
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Tt’s a fact. The men holding down high-paying, challenging
jobs in electronics have one thing in common . . . they Anow
practical electronic theory. And now . . . thanks to Cleveland
Institute of Electronics . . . you can join this select group of
successful men. First, find “you” in the picture. Second, read
about the CIE Program that matches your present occupa-
tion. Third, fill out the postage-paid reply card and drop it
in the nearest mail box. You'll soon see why modern, effec-
tive CIE Home Study has helped thousands move ahead in
electronics . . . can do the same for you. But act now. The
demand will never be greater for ambitious men who prepare
themselves for the top jobs in electronics.

@Radio-TV Servicemen: Boost your business fast.
Get your Commercial FCC License and service mobile radios
used by police and fire departments, taxi and truck fleets . . .
also maintain marine electronics, broadcast station equipment,
CB, etc. CIE’s First Class FCC License program is the quick
risk-free way to prepare for the tough FCC exam. Switching
to a job in industry? With our comprehensive Electronics
Technology program under your belt . . . you're a cinch to
get just the one you want.

“Ham” QOperators: Turn that hobby into a
profitabie profession. Prepare for a rewarding job at one of the
country’s 5,000 Commercial Radio and TV stations. CIE’s
Broadcast Engineering program will teach you how to select,
use, maintain all types of Radio and TV station broadcasting
equipment; also prepares you for the First Class FCC License.

Communications Specialists: Want a top job
with a telephone company, a railroad, a pipeline company
or any firm with a big stake in communications? CIE’s
Electronic Communications program will change that wish to
reality. Covers mobile radio, microwave; carrier telephony,
too, if you want it. Gets you a Second Class FCC Ticket.

Military Electronic Specialists: Staying in
... or getting out, CIE’s Electronics Technology program will
help nail down your next promotion . . . or land that first
high-paying job in civilian life. You'll learn new electronic
principles . . . know how to apply them for troubleshooting
all types of electronic equipment.

@Electricians: Electronics is here to stay! CIE’s
Industrial Electronics and Automation program takes the
mystery out of ‘“‘exotic” new industrial control systems,
electronic heating and welding, servomechanisms, solid state
devices, ultrasonics, X-ray . . . has everything you need to
understand your new clectronic equipment.

@Ambitious Men . . . anywhere: Electronics
is the world’s fastest-growing industry . . . a 17 billion dollar
business that’s grown 400% in the last 10 years. Right now
there are thousands of good steady jobs just waiting for
trained men. CIE’s Electronics Technology program provides

complete understanding of electronics theory and funda-
mentals . . . prepares you for the First Class Commercial
FCC License. Whether you’re in Electronics now . . . or just
thinking about changing to this exciting carecr field; whether
you work in industry, business, government, or the military
. .. this is the program for you.

CLEVELAND INSTITUTE HOME STUDY IS FAST,
ECONOMICAL, EFFECTIVE. HERE'S WHY:

Modern up-to-date material . . . including three exciting new
subjects. Every day .. .the Elcctronics Industry sees new develop-
ments in equipment, design methods, application techniques.
CIE lesson material keeps pace. For example . . . our new Trouble-
shooting lessons give you a fast, systematic method of locating
faults on any electronic equipment. New lesson material on
Transistors covers this vital subject clearly, concisely . . . shows

how they work, where and how you use them. And a new Micro-
miniaturization lesson describes all types of micro components. ..
explains such critical subjects as integrated circuits and microwatt
electronics. It’s the kind of knowledge you want—the kind of
knowledge you’ll use!

An FCC license . . . or yvour money back. All CiE Programs
(except Industrial Electronics and Advanced Engineering) are
backed by our famous Commercial FCC License Warranty:
“If vou fuil the FCC exam for the License specified after completing
your program . . . all tuition will be refunded.” Compare this to any
other FCC License offer. You'll sce it’s about as close to a sure
thing as you'll ever find!

““Check-point’’ programmed learning ... plus FCC Progress
Reviews. CIE Home Study works! You learn at your best learning
speed. All material comes in small, easy-to-understand segments
.. .is “locked-in” by examples, diagrams. explanations. You learn
thoroughly . .. and remember what you learn! And FCC Licensing
Programs include special Progress Reviews covering hundreds of
questions and answers just like those on the FCC License Exan.

Free nationwide job placement service . . . for life, for every
CIE graduate. Every 60 days . . . while you're a student and after
graduation CIE will send you an up-to-date list of many high-
paying job opportunities with top companies across the country.
We'll also provide you with 200 professionally-prepaied resumes
to help vou land the job you want!

Thirty vears of expericnce . . . highly qualified instructors . . .
accredited. Since 1934, Electronics home study has been Cleveland
Institute’s only business. Our instructors are experts in electronics
and are currently training some 15,500 students. We are accredited
by the Accrediting Commission of the National Home Swudy
Council. This Commission has been approved by the U. S. Oftice
of Education as a “nationally recognized accrediting agency”
under the terms of Public Laws 82-550 and 85-864.

Now is the time e,
to make your move in Electronics Ansc N
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Mail Reply Card Today e

Cleveland Institute of Electronics

Dept. RE-95
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1776 East 17th Street Cleveland, Ohio 44114
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26 Heathkit Values...There Are

Why Do More Pcople Choose Heathkit Electronics Over Any
Other Kit Manufacturer?

1. 8 Great Product Lines To Choose From! Over 250 kits . . . the
world’s largest selection! Stereo hi-fi, amateur radio, test & serv-
ice, marine, laboratory, educational, automotive, home & hobby
kits . . . something in every line to fit every need and budget.

2. Quality You Can Count On! Name brand components com-
bined with experienced design to insure up-to-date performance
and dependability. The world’s most experienced kit engineers,
using the latest techniques, develop, produce & test every kit for
case of assembly and highest quality.

3. Factory To You Savings! No distributor markups, no dealer
profits . . . just prompt, to-your-door delivery! You put your
money in the product, not it’s distribution. Add the savings of

“do-it-yourself,”” and you'll see why Heath is your best buy.

4. Fast & Simple To Build! Every kit is designed with the kit
builder in mind. No specia! skills or knowledge nceded. And the
famous Heathkit manuals leave nothing to question . . . just clear,
non-technical language supported by carefully detailed illustra-
tions. You're assured of professional results!

5. Extra Service! An expert staff of technical correspondents to
answer any question about selection, construction and use of your
kit . . . factory repair service with original parts should you cver
need it . .. time payment convenience with liberal terms and casy
monthly payments. Get the complete Heath story including de-
scriptions of all 250 Heathkit products . . . use the handy order
form, and send for your Free Catalog now!

.l Stereo/Hi-Fi Kits

R Rt

Deluxe All-Transistor, AM /FM /FM Sterco Tuner AJ-43 .
$119.95—Up to the minute AM, beautifully quiet FM, thrlllmg
natural FM Stereo . . . all reproduced in the exciting new dimen-
sion of *‘transistor sound.” Features 25-transistor, 9-diode cir-
cuitry, automatic switching to stereo, AFC, stereo phase control,
filtered outputs for direct, beat-frec stereo recording, and hand-
some tan vinyl-ciad stecl cabinet. 19 Ibs.

All-Transistor, AM /FM /FM Stereo Receiver AR-13 . . . $195.00
—43 transistor, {8 diode circuitry for cool, instant, hum-free
operation, plus the quick, uncompromising beauty of “transistor
sound.” Compact, yet houses two 20-watt power amplifiers (33
watts each, IHF music power), two preamplifiers, and a wide-band
AM /FM /FM Stereo tuner. Attractive new “‘low-sithouette” wal-
nut cabinet. Just add 2 speakers for a complete stereo system.
34 |bs.

Matching Deluxe All-Transistor 70-Watt Stereo Amplifier AA-21

. $139.95—Enjoy the quick, unmodified response of cvery in-
strument, each with its characteristic sound realistically repro-
duced. No compromising! Enjoy 100 watts of IHF music power
at +1 db from 13 to 25,000 cps. Enjoy cool, instant, hum-free
operation from its 26-transistor, 10-diode circuitry. Simple to
assemble. 29 lbs.

fow-Cost All-Transistor AM /FM /FM Stereco Tuner AJ-33 . ..
$99.95—Fcatures 20-transistor, 10-diode circuitry for cool, *“‘hum-
free” operation and longer life, built-in sterco demodulator, AFC
for drift-free reception, stereo broadcast indicator light, filtered
outputs for direct, beat-free stereo recording, concealed secondary
controlsto prevent accidental systemchanges, and “‘low-silhouette”
walnut cabinet. 17 Ibs.

New FM /FM Sterco ““Tube-Type’’ Tuner AJ-13 ... Only $49.95!
Easy to own! Only 3 simple controls to operate. Features built-in
FM sterco circuitry, sterco indicator light, automatic frequency
control for drift-free reception, flywheel tuning, lighted slide-rule
dial, external antenna terminals, preassembled, prealigned “*front
end,” and new mocha brown, beige & black color styling. Matches
the AA-32 Amplifier. 16 Ibs.
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Matching All-Transistor 40-Watt Stereo Amplifier AA-22 . .
$99.95—Produces a full 66 watts IHF music power at +1 db from
15 to 30,000 c¢cps. Quick, clean, unmodified “transistor sound.”
20-transistor, 10-diode circuitry for cool, instant, trouble-free
operation and long life. S stereo inputs for versatile performance.
Concealed secondary controls. Handsome “low-silhouette™ wal-
nut cabinet. 23 ibs.

P ———
O @O O

New 16-Watt ““Tube-Type”’ Stereo Amplifier AA-32 ... $39.95!
An inexpensive way to start a modern stereo system in your home.
Operates with magnetic as well as ceramic phono cartridges; de-
livers full power (20 watts IHF) within +1 db from 30 to 30,000
cps; has full-range controls, 4 sterco inputs, 2 four-stage pre-
amplifiers, 2 push-pull power output stages; plus new mocha
brown, beige & black color styling. Matches the AJ-13 tuner.
15 Ibs.

RADIO-ELECTRONICS
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244 More To Choose From!

o2 ¥ aty] Home Entertainment Kits

Deluxe All-Channel High Fidelity 21” Color TV Set GR-53A ... $399.00

—Compares in features & performance to scts costing $800! Tunes all GR-53A
UHF & VHF channels, 2 thru 83, to bring you sharp, true-to-life color

and black & white pictures, plus hi-fi sound. Exclusive built-in self- $3gg[m
servicing center . . . allows you to adjust and maintain set yourself. Fea-

tures high definition 21" color tube with anti-glare bonded safety glass;
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 & tested! Goes from
parts to picture in just 25 hours! Can be wall mounted or installed in
Heathkit walnut-finished hardboard cabinet. 1 year warranty on picture
tube, 90 days on all other parts. You can't buy a better Color TV sct
yet this is priced with the lowest! GR-53A, chassis, tubes, mask, UHF
& VHF tuners, mounting kit, speaker, 127 Ibs. . . . $399.00 GRA-53-6,
cabinet, 52 Ibs.. .. $49.00.

(less cabinet)

GR-22A

139"

(less cabinet & mask)

Deluxe All-Channel Hi-Fidelity 23" Black & White TV Set GR-22A . ..
$199.00—Fcatures UHF & VHF in one unit for all-channel reception.
Exclusive Heathkit advanced TV circuitry for both hi-fi picture & sound.
Incorporates the finest set of parts & tubes cver designed into a TV set.
Simple to build with all critical circuits factory built & tested . .. assem-
bles in just 12 hours. Can be custom mounted or installed in handsome
walnut cabinet (optional). GR-22A, chassis & tubes, UHF, (no mask),
84 Ibs. ... $199.00. GRA-22-1, walnut cabinet, 66 Ibs. . . . $89.95. GRA-
22-2, TV wall mask, 13 Ibs. ... $25.95.

1964 Heathkit /Thomas Organ GD-232A ... $349.95—Provides the whole
family with countless hours of fun, relaxation, entertainment, education,
and immeasurable satistaction. Compares in features to organs costing GD-232A
$700! Can be built & played by beginners—no special skills or knowledge $3 4 995
required! Features 10 true organ voices; new variable repeat percussion

that produces additional banjo, marimba, mandolin, balalaika eflects;

two 37-note keyboards, cach ranging C thru C; 13-note heel & toe bass (less bench)
pedais; expression pedal; keyboard balance control; 20-watt pecak power

amplifier & speaker; transistorized plug-in tone generators; hand-crafted

walnut cabinet. GD-232A, 156 Ibs. GDA-232-1, walnut bench, 19 lbs.

... 52495,

New! Heathkit Garage Door Opener System GD-20A . . . $124.90—
Automatically opens garage door & turns on light. Easy one-man instal-
lation. Operates overhead track, most jamb & pivot doors up 1o 8’ high.
Foolproof. Requires no license. Includes pocket-size VHF transmitter
with superhet receiver (both factory assembled) plus simple-to-build
mechanism. Units also available separately. 69 lbs.

New! NELI Transistor Ignition System Kit . . . Only $34.95—Save $35!

Features 4-transistor, zener-diode protected circuitry; built=in conver- GDP-134
sion plug for switching to conventional ignition. Operates on 6 or 12 V.

DC pos. or neg. ground system—installs easily on all cars, foreign & $ 95
domestic. Completely sealed against moisture, corrosion, etc. Simple to

assemble . . . everything included. 7 Ibs.

New! Motor Speed Control GD-973 .. . $17.50—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 with a rating
of 10 amperes or less. Prolongs life of drill bits, blades and other attach-
ments. Has 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.

51790 MORE
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Test Instrument Kits

World’s Largest Selling Vacuum Tube Voltmeter IM-11 . . . $24.95—A
versatile performer anywhere in electronics! Features a new single
AC/Ohms /DC probe; 7 AC, 7 DC, & 7 Ohms ranges; easy-to-read 414"
200 UA meter; 19, precision resistor for high accuracy: and an extended
low frequency response of + | db from 25 ¢ps to | me. Functions include
AC volis (RMS), AC volts (peak-to-peak), DC volts, resistance and db
measurements. Easy circuit board assembly. 5 Ibs. Assembled |IMW-11
vs v $539.95.

Deluxe “‘Service Bench>® Vacuum Tube Voltmeter 1M-13 . . . $32.95
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;
smooth vernicr action zero & ohms adjust controls; large, easy-to-read
6" 200 UA meter; and single AC /Ohms /DC test probe. 7 Ibs. Assembled
IMW-13 ... $49.95.

Extra Duty Wide-Band 57 Oscilloscope 10-12 . . . $76.95—Boasts pro-
fessional styling & features at low cost! Has 5 mc bandwidth for color TV
servicing, famous Heath patented sweep circuit—(10 cps to 500 kc),
push-pull vertical & horizontal amplifiers, and two circuit boards &
wiring harness for quick, easy assembly. Other features include positive
trace position controls, peak-to-peak calibration reference, automatic
sync circuit, Z-axis input, 5SUPI CR tube, and a husky power supply.
Excellent linearity with lock-in characteristics allow stable waveform
presentations at upper frequency limits. 24 |bs. Assembled IOW-12 . ..
$126.95.

Professional Sine-Square Wave Generator 1G-82 . . . $31.95—Ideal for
any application in service and general laboratory work. Less than .25
sinc wave distortion. Less than .15 microsecond square wave rise time.
Sine & square wave output available simultaneousiy. Covers 20 cps to !
mc in 5 bands. Features exact frequency calibrating system for proper
dial tracking. 13 Ibs.

Quality Heathkit Tube Checker IT-21 . . . $44.95—Simplifies servicing

. climinates guesswork! Tests all tube types, including new Com-
pactron, Nuvistor, Novar and [0-pin miniatures. Features multi-
colored *“Bad-?-Good” meter scale; and constant tension, free-rolling
roll chart mechanism. Individual tube element switches protect against
obsolescence. Has color-coded wiring harness for fast, easy assembly.
Compact size with handy carrying handle make it ideal for field use.
12 1bs.

New! Heathkit FM Sterco Generator 1G-112 . . . $99.00—Produces ail
signals required for troubie-shooting & alignment of multiplex adapters,
FM tuners and receivers. Generates mono FM or composite stereo FM
signals. Switch selection of 400 cps, 1000 cps, 5000 cps, 19 kc, 38 kc,
plus 65 kc or 67 kc SCA test signals for complete alignment capability.
Simple to assemble and operate. 10 Ibs.

Heathkit Audio Generator Kit 1G-72 . . . $41.95—Produces near-perfect
sine wave audio signals. Less than .1 of 19, distortion between 20 and
20,000 cps. Output level and frequency accurate to within + §

Switch selected output frequencies, 10 cps to 100 kc. Large 414" 200
UA meter calibrated in volts and decibels. Qutput attenuator operates
in steps of 10 db, and is calibrated in 8 full scale meter ranges. 8 Ibs.

RADIO-ELECTRONICS
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$7900

FREE CATALOG

See these and over 250 other
exciting Heathkits avaitablein
easy-to-build kit form. Save

your free catalog today!

Note: All prices and

B CRRCRICICTEFIEEEETs Buy Now—Use this Order Blarik «-«ss-ssssvasencca EEATE X IT SIes amemmmmmaan

HEATH COMPANY, Dept. 20-9-1 ORDER
asaambly yourseli! Send for Benton Harbor, Michigan 49023 BLANK
[ Please send free Heathkit Catalog.

Citizen's Band Kits

Deluxe ‘‘Master Station’” Transceiver GW-42 . . . $119.95—Operates
“mobile” or “fixed” with built-in 3-way power supply. Other deluxe
features include 5 crystal-controlled transmit & receive channels, built-in
4-tone selective call circuitry, all-channel receiver tuning, tuning meter,
adjustable squelch, switchable automatic noise limiter. Complete with
AC & DC power cables, PTT microphone, and crystals for 1 channel
(specify). 23 Ibs.

New Versatility! 2-Way Citizen’s Band Radio MW-34 . . . $89.95—
Provides 5 watts of input power for reliable communications from boat
to boat, car to boat, car and home. Features 5 crystal-controlled trans-
mit-receive channels (one transmit crystal on front panel); variable
receiving tuning with spotting switch; 3-way power supply (6 or 12 V.
DCor 117 V. AC); RF stage for superb reception; and attractive black,
white, & blue Heathkit marine styled cabinet. 19 lbs.

5-Channel Citizen’s Band Transceiver GW-22A . . . $59.95—1 ow cost!
Ideal for business or personal communications. 5 crystal-controlled
transmit & receive channels; superheterodyne receiver with RF stage;
built-in squelch & automatic noise limiter; PTT crystal microphone; and
crystals for one channel (specify). GW-22A (117 v. AC, less selective
call). GW-22D (6 or 12 v. DC, less selective call) . . . $64.95. 14 |bs.
GW-32A (117 v. AC, with selective call) . . . $84.95. GW-32D (6 or 12
v. DC, with sclective call) . . . $89.95. 15 Ibs.

Powerful 1-Watt ‘‘Walkie-Talkie”” GW-52 . . . $74.95 each—10-
transistor, 2-diode circuit; 3-mile inter-unit operation; crystal-controlled
transmit & receive; rechargeable $20 battery; built-in 117 VAC battery
charger; FCC license pack; crystals for 1 channe! (specify). 4 lbs.

Deluxe 9-Transistor ‘‘Walkie-Talkie”” GW-21 . .. $44.95 each—1 to 3
mile operation range; portable—battery powered; crystal-controlled
transmit /receive; superhet receiver; built-in squelch & automatic noise
limiter; crystals for 1 channel (specify). 3 1bs.

Low Cost 4-Transistor ‘‘Walkie-Talkie”” GW-31 . . . $19.95 each— -
mile operation; crystal-controlled transmitter; super-regenerative re-
ceiver; 75 hour operation. Only $35.00 a pair! No license, forms, tests
or age limit. Less battery. Crystals for 1 channel (specify). 2 Ibs.

New! Heathkit ‘“‘Ham-Scan’’ Spectrum Monitor HO-13 . . . $79.00—
Adds *'sight” to sounds of amateur radio and CB operations. Operates
with virtually all receivers in use today. Monitors up to 100 kc of band
spectrum—350 kc on either side of the signal to which you are tuned.
Ideal for spotting band openings, checking carrier & sideband sup-
pression, or identifying AM, CW, or SSB received signals. 12 lbs.

specifications subject I

to change without no- Quantity Model

Description Wt. Price Ea. Total

tice. l
Enclosed find (] check

money order.

Please ship €.0.D0. ]
On Express orders do

not include transporta-

tion charges—they will
be collected by the ex-

press agency at time of
delivery.

On Parcel Post orders
include postage for

weight shown. 7 ]

All prices are net i
F.0.B. Benton Harbor,

r

Michigan and apply to
Continental tJ, S. and
Possessions only. 20%

all C.0.D. orders.
NAME

deposit is required on  SHIP VIA: [] Parcel Post [] Express [] Freight [J Best Way Total

Postage

ADDRESS

(Please Print)

CITY
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Lafavetie LA-200
Transistor Stereo Amplifier

THIS AN AMPLIFIER.

IS A HONEY OF
Small, light, clean-sounding—and abso-

lutely ice-cold. It measures only 13
inches wide by 4% high by 9 deep, and
weighs less than 14 pounds. There is no
apparent rise in cabinet temperaturc
after hours of operation in a warm room.

The LA-200 delivers, at moderate
levels, the kind of sound that has come
to be associated with good transistor
amplifiers (and with many tube ampli-
fiers, too) : crisp transients, sharp repro-
duction of plucked string bass and clear
quality of extremely complex sounds,
like a full orchestra or a pipe organ
playing fortissimo. At high levels, the
sound muddies up a bit.

Which brings me to my chief criti-
cism: the specifications do not tell all.
For one thing, the specitied power of
22 watts per channel is IHF music
power. Continuous sinc-wave power is
only about |5 watts at mid-range, taper-
ing off to 10 or less at extremes. Further,
the specified power is delivered only into
a 4-ohm load, which includes only a few
quality speakers. An 8-ohm load cuts the

| 25B-26(2)
OUTPUT STAGE

power approximately in half, and a 16-
ohm load about in half again. But I used
the amplifier only with 8-ohm speakers
on cach channel, and the sound, sub-
jectively, was very satisfying.

The probable reason for the big dif-
ference between music power and sine-
wave power is the absence of a regulated
power supply. But that, on the other
hand, accounts for the small size and low
cost of the amplifier. You can’t have it
all ways!

One of the most attractive points
of the LA-200 is its foolproof output
circuit. Go ahead, short the spcaker ter-
minals—all day, if you like. The sound
“turns funny”—comes and goes intermit-
tently, and the pilot light dims accord-
ingly, but this will go on indefinitely
until the short is removed. Egged on by
the confidence of the instruction manual
[ tried everything [ could think of to
make the amplifier cry “Uncle!” but it
wouldn’t.

All controls and switches have an
uncommonly smooth feel, as though
they are all viscous-damped. The tone
controls are “split,” as yvou can see from
the photograph (the two leftmost knobs),
so that you can adjust bass and treble
individually for each channel, to com-
pensate for speaker differences. The
switches along the bottom row are all
rocker-action types, which is fun. All
vou have to do is squint and aim a stiff
finger at the switch and position you
want, and phfft/—the volume control is
loudness-compensated, or the rumble fil-
ler is in, etc.

SPECIFICATIONS

(The manufacturer’s)

IK K (LEFT CHAN) ‘
ToRGHTBLEET WK | . l Ay
VOLTAGE AMPL W I I
STAGES L50  $I0K 4100 0
+T 25V +T 25v | +Iz§v
25B-56 -

CIRCUIT BREAKER

IHF Music Power: 22 watts per
channel

Frequency response: =1 db,
20-20,000 cycles

Harmonic distortion: 1%

Hum & noise: Tuner input,
—74 db; mag. phono input,

9 -54 db

+  AUDIO Tone controls: =10 db
Inputs for tape head, magnetic
1000 OUTPUT phono, ceramic  phono,
3ov tuner and auxiliary high-

level source.

Outputs for speaker and tape
recorder.

Price: $109.50

L 228 4 The 28B-56 electronic cir-
P4 10712V cuit breaker in the LA-200
SM'|50(2)< 332 protects output Iransistor
= against shorts in the speak-
\ 229+ er circuit hy removing col-
NOTE - —

EAPACITOR VALUES IN uf ]

72

10712V
33a
FROM

lector voltage from the volt-
age amplifiers in the first
stage of both power ampli-

RIGHT CHAN
fieis.

OUTPUT
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A few things might have been done
differently. for my taste (but this is al-
most carping): The action of the con-
trols. though velvety, is fairly tight, and
the knob surfaces are so smooth that my
fingers kept slipping a little. Fluted
knobs. or ones with a knurled band
around them, would probably be just as
handsome and a lot easier to grab.

I missed a “mono™ position: one
in which the channels are tied together
for monophonic listening from both
channels of a stereo cartridge. That Kills
a lot of surface noise. Instead, LEFT
RIGHT and REVERSE positions are pro-
vided besides the usual STEREO.

The rumble and scratch filters are
effective, but a little drastic. There is a
very prominent loss of bass and treble,
respectively, when they are switched in.

[ appreciated the headphone jack
on the front panel, with a speaker on—off
switch. The speaker phasing switch in
back is handy to have, too.
Technicalia

The output stage of each channel is
fairly conventional —a “single-ended
push-pull” connection of two p-n-p
power transistors. The speaker is con-
nected to the junction of the upper tran-
sistor’s emitter and the lower’s collector
through a 1,000-uf capacitor to keep the
speaker and the dc operating voltages
out of each other’s hair. (That 1,000 pf
is a bit small for a 4-ohm load. which
no doubt accounts for a little falling off
of power below 100 cycles.)

The protective circuit is ingenious.
It is basically an electronic circuit
breaker in the collector supply to the in-
put stage of the left and right power am-
plitiecrs. A sampling of cach channel’s
audio is taken from across a 1-ohm sta-
bilizing resistor (see diagram) in the
emitter of the lower transistor of each
push-pull output pair. This is rectified
to a negative dc voltage with respect to
ground, and applied to the base of a
p-n-p transistor. The emitter of that
transistor is grounded through a silicon
diode, and its collector is connected to
the power supply point for the first
“main amplifier” stages.

When the biasing (from the recti-
fied audio signal) exceeds the small for-
ward threshold voltage of the diode and
transistor, the transistor conducts, short-
ing to ground the supply at the point
where the collector is connected, and
cutting off the sound. This happens only
when the audio signal current through
the stabilizing resistors (and the voltage
across them) is greater than in normal
operation at maximum power. It would
be if the output terminals are shorted
while the amplifier is being driven.

Because of the long time-constant
of the protection circuit, the audio comes
and goes at regular intervals of about a
second until the short is cleared. Works
like a charm.—Perer E. Sutheim

RADIO-ELECTRONICS
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Copyright JFD Electronics Corp. 1964

why () JFD UHF log-periodic TV antennas?

Because our engineers realize that no single antenna
design is the answer to all UHF reception conditions.

UHF frequencies are more adversely affected by sur-
roundings. Degradation due to receiver noise is greater
on UHF. Also, UHF signal losses are greater than VHF.

Consequently, our R & D Laboratories in Champaign,
Illinois, have developed two new UHF antenna concepts
based on the acclaimed patented Log-Periodic formula
of the Antenna Research Laboratories of the University
of lllinois:

JFD Lpvu LoG-PERIODIC UKF ANTENNAS

for reception of UHF Channels 14 to 83 and
VHF 7 to 13 in cluttered city or hilly areas where
high gain and sharp directivity is needed for
crisp ghost-free UHF reception in B/W or
COLOR!

40” x 317

model LPV-U15
For Fringe Areas up to 60 miles
‘ $18.95, list

26° to 29° narrow ““‘E’’ plane (horizontal) beamwidths elimi-
nate ghosts resulting frem horizontal reflections—and com-
bine with . ..

"H'" plane (vertical) bearmwidth, as low as 40; to give over-all
high gain.

Exclusive new UHF Log-Periodic frequency independent de-
sign provides flat, high gain across the band—excelient 300
ohm match gives below 21 VSWR.

30% to 50% more effective gain and directivity-than corner
reflectors and stacked bowtie-screens on UHF channels 14
to 83—pluss a bonus VHF gain of up to 6 db on channels 7-13.

Inline solid aluminum rod construction for least wind and ice
loading area.

Beautifully gold alodized for lasting eye-appeal.

100% pre-assembled—nothing to swing out or tighten—no
movable joints.

Stainless steel take-off terminals.

FOUR JFD LPV-U LOG-PERIODICS TO CHOOSE FROM:

Mode! Range Qutperforms List

LPV-U21 up tc 80 miles 12-bay bowtie-screen $27.95

LPV-U15 up tc 60 miles 8-bay bowtie screen 18.95

W
\ \ LPV-US up to 40 miles  4-bay bowtie-screen 12.50

&; LPV-U5 up to 25 mifes corner reflector 6.95

JFD UHF 216-A-LOG LOG-PERIODIC UHF ANTENNAS

where the “ultimate’ in UHF color, and black
and white reception is required.

model LPV-ZU10 1-Bay Zig-A-Log $17.95, list Provides

rotator-less

reception of

stations as far

as 43° apart —

up to 62 miles

distant, (Ifthe LPV-

ZU10 receives 707

micro-volts or more

signal voltage when

pointed directly at each

of the stations, thzn it will

receive all stations clearly

when pointed toward the cen-

ter of the group of stations de-

sired. The ‘angle beiween sta-

tions on extreme left and right,

however, saould not exceed 48°.)

® Gain: 13.5to 14 db. VEWR; under

1.8:1. 300 chm impedance.

e Qutperfornms 8-Bay bowtie-screen
reflector antenna

e Ultimate in cowrosion-protection: Gold

alodized aluminum 2lements . . . Rohm &

Haas Implex & square crossarm . . . stainiess
steel take-off terminals.

31" H.x 6 W.x 43" D.

TAME
[=ra=]

model LPY-ZU20 “E" plane stacked Zig-A-Log ar-ay

$37.5D, st

Narrow 25° “‘E'* (horizontal) and 30° “H4'" (vertical) plane pat-

terns minimize ghosts caused by horizcntal and verticz! reflec-

tions in flat fringe terrain up to 90 miles from transmittars.

Gain: 16:17 db, VSWR: under 2:1. 300 ohm impedan:e.

® Today's most powerful UHF array—matches effective gain of
large parabolics—with much less wind, snow and ice-loading
area.

® | ocks on transmitter signal—no need to re-orient.

® Ultimate in corrosion-protection: Gold alodized aluminum ele-
ments . . . Rohm & Haas Implex & square crossarm . . .
stainless steel take-off terminals.

Whether the location calls for VHF . . . or UHF .. .or FM ..
or VHF/UHF/FM—there is a JFD Log Periodic antenna to suit
your installation needs—perfectly.

WRITE FOR BROCHURES 624 & 711 FOR FULL DATA.
BETTER YET, GET THEM FROM YOUR DISTRIBUTOR TODAY!

JFD ELECTRONICS CORPORATION
15th Avenue at 62nd Street, Brooklyn, N. Y. 11219

JFD Electronics-Southern Inc., Oxford, North Carolina
JFD International, 64-14 Woodside Ave., Woodside 77, N. Y.
JFD Canada, Ltd., 51 McCormack Street, Torontc, Ontario,

LICENSED UNDER ONE OR MORE OF U.S. PATENTS 2,958,081;
2,985,879; 3,011,168; 3,108,280 AND ADDITIONAL
PATENTS PENDING IN U. S. A AND CANADA. PRODUCED
BY JFD ELECTRONICS CORPORATION UNDER EXCLUSIVE

LICENSE FROM THE UNIVERSITY OF ILLINOIS FOUNDATION. 7}
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NEW SAMS BOOKS

Two-Way Mobile Radio Handhook @

Newly Revised and Enlarged Edition

by Jack Helmi. Describes and analyzes the latest
developments in 2-way communications equipment.
The most comprehensive coverage of mobile radio
for new buyers, present users, and those interested
in servicing this type of equipment. Covers opera-
tional theory of basic systems; types of receivers
available; transmitters, control systems; power;
servicing and maintenance (includes pointers on
setting up a mobile-radio service shop). Invaluable
for practical understanding of 2-way radio circuitry
and equipment. 256 pages; 514 x 8 4”. sags
OrderMRS=2, 0ndy/sl sl s & « gl o 8hsn db o < asimn 412

TV Receiver Tube Usage Guide

by the Howard W. Sams Engineering Staff. Available
for the first time—a complete guidebook for TV
technicians, listing the tubes, fuses, and semicon-
ductor diodes required to repair individual TV
models. Receivers are listed by manufacturer, chas-
sis and model numbers—data provided tells you
exactly what to take along to repair a specific set.
Covers over 25 different manufacturers of hundreds
of TV models {including color receivers). Tubes and
functions are listed for each model, along with fuses
and diodes used. This real time-saver belongs in
every tube caddy and on the workbench. s]gs
96 pages; 5% x 8%”. Order TUR-Y, only. . .. ..

w... ONLY COURSE OF ITS KIND
6& 5-Volume HOWARD W. SAMS

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

i the latest programmed
method for quick, effective
learning.

Basic Principles & Applications

How AC & DC Circuits Work .

Understanding lube & Iransistor Circuits

Understanding & Using fest Instruments

Motors & Generators—How 1hey Work

(Complete Set contains over 1300 pages; 1250 illustra-

tions; 51 chapters, in sturdy slipcase)

Order ECY-50, only . ....................... $1995

Vol. 1.
Vol. 2.
vol. 3.
Vol. 4.
Vol. 5.

Technical Writer's and Editor’s Stylebook

by Rufus P. Turner. The first practical and complete
guide for technical writers and editors. Describes
the fundamentals of technical writing for magazine
articles, books, reports, etc. Explains in text and
examples the basics of good writing techniques; use
of tech symbols, mathematics, technical phrase-
ology, punctuation, capitalization, prefixes and suf-
fixes, devices for emphasis, etc. Tells how to prepare
an outline, how to ready a manuscript for publica-
tion. Has appendices showing symbols from various
technical fields. An invaluable reference for writers
in any technical field. 192 pages; 54 x 8}/2”.s395
Order TWS-1 (softbound),only. ... ........ ...

Order TWH-1, (hardbound), only............ $4.95

Handbook of Algebraic & Trigonometric Functions
by Allan Lytel. A complete selection of basic for-
mulas and tables of mathematics at the high school
and beginning college level. The first part of the
book includes formulas for geometry, algebra, trig-
onometry, and calculus; the second part is devoted
to 24 sections of mathematical tables and conver-
sions. An extremely practical reference for students,
technicians, and engineers. 160 pages; 5295
514 x 814”. Order ALG-l,0nly. . ................

Replacement Guide for TV & Auto Radio Controls
Vol. 6. Bigger and better than ever—covers over
38,000 TV and 1500 auto radio models. Lists recom-
mended replacement controls made by Centralab,
Clarostat, CTS-IRC, and Mallory. 192 pages;s] 00
8% x 11”. Order RGC-6, stillonly. ...........

HOWARD W. SAMS & CO., INC.

My Distributor is.
@@ N CANADA: A. C. Simmonds & Sons, Ltd., Toronto 7 @

1 Order from your Sams Distributor today, or mail §
§ to Howard W. Sams & Co., Inc,, Dept. RE.9, ]
§ 4300 W. 62nd Street, Indianapolis, Ind. 46206 [
B Send me the following books: 1
I [OQmRs-2 [JECY-50 [JTWH-1 ORrcc-s 1
' AQrurl QaG-1 OTws H
1 1
S enclosed. []Send FREE Bookiist §
: Name :
: Address :
: City. State Zip :
1 1
L |
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Knight KN999 All-Transistor
Integrated Stereo Amplifier

THE “INTEGRATED” COMBINATION OF
preamp and amplifier in a single pack-
age dominates the hi-fi market so com-
pletely that most manufacturers no
longer offer independent amplifiers and
preamps.

PPN . T

e S

SPECIFICATIONS
(All specifications are the manufacturer's)

Power output: 100 watts IHF. Each channel
50 watts; 35 watts per channel continuous
sine wave.

Frequency response: =14 db, 20-25,000 cps.

Harmonic distortion: 1%.

Hum & noise: —80 db, tuner and aux.; —65 db,
phono and tape inputs.

Sensitivity: 0.1 v, tuner and aux; 2.5 mv tape;
2 mv phono inputs, for full rated output
power.

Outputs: 4, 8, 16 ohms per channel to speakers;
hi-z center channel; hi-z to stereo recorder;
lo-z to stereo headphones.

Dimensions: 414 x 137 x 123, inches

Weight: 20 Ib

Price: $179.95 less case

With rare exceptions, integrated
units have failed by several notches to
meet the standards of fidelity the state
of the art permits, and which are often
met by even moderately priced com-
binations of independent units. Power
output has been low, and often only
haif the rated power has been available
at high and low ends of the audio range.
Distortion has been high, especially at
the bottom end, and transient response
poor. Even the best never crossed the
line that separates the merely good from
the superb.

It is in upgrading this type of
equipment that the transistor can make
its greatest contribution, as the Knight
KN999 amplifier admirably shows.

Capable of delivering 35 watts
sine-wave power per channel, the
KN999 is one of the two or three most
powerful integrated units on the mar-
ket. It delivers nearly full output over
the full audio range—down less than V2
db at 20 and at 20,000 cycles. Har-
monic distortion at maximum output
averages 1% over the whole range; IM
distortion is just over 2%. In terms of
measured characteristics, the amplifier
misses the top rung in only one respect:
distortion is almost as high at low levels
as at maximum output.

But that seems to be true of almost
all transistor amplifiers, and seems to be
the price we have to pay, at present, for
the benefits transistors bring. The low-
level distortion is not too much higher
than in comparable tube type integrated
units, and the benefits more than com-
pensate.

WWW.americanradiohistorv.com

This is the first integrated amplifier
I have used which gives a “big ampli-
fier” sound. Transient response is su-
perb, the reproduction of the bass in-
struments awe-inspiring, and the defini-
tion of detail notably superior.

The control facilities are elaborate.
I commend especially the use of push-
buttons for selecting input sources—not
only simpler and more convenient than
a rotary switch, but less likely to pro-
duce transistor-desiroying and ear-an-
noying transients. There are only four
knobs on the panel: BASS, TREBLE, BAL-
ANCE and LOUDNESS. The bass and tre-
ble controls for both channels are
ganged. Eight slide switches control
power, choice of mono or stereo, chan-
nel reverse, phase reverse, high- and
low-cut filters, loudness compensation
and tape monitoring. The two high-level
inputs  (tuner and auxiliary) have
ganged input level controls. There is a
high-impedance center-channel output
jack to feed another amplifier for cen-
ter-channel fill, or to provide mono-
phonic sound (via an additional ampli-
fier) for remote speakers. A jack on the
front panel accommodates low-imped-
ance stereo headphones. There are
phono jacks in back for tape output.

The circuitry is simple, compared
to many other transistor amplifiers. Two
transistors in a feedback pair, with
equalization in the feedback loop, con-
stitute the low-level preamp section of
each channel. Loudness compensation,
high-cut and low-cut filters are simple
passive R-C networks. An emitter fol-
lower feeds the bass and treble tone-
control networks, similar to the tube
type Baxandall circuit (also included in
a feedback loop).

A driver feeds the “single-ended
push-pull” output stage through a trans-
former to provide balanced input. Four
transistors are used in each output stage.
They are protected against excessive
drive by shunt diodes at the input. The
feedback loop goes from the output to
the emitter of the driver stage. The
voltage to the low-level stages is regu-
lated by a scries transistor regulator.

The power transformer has a
tapped primary with 117- and 127-volt
inputs. It arrives with the line connected
to the 127-volt tap. This provides con-
siderable protection against high line-
voltage surges. In locations where the
line voltage is below 120, the amplifier
will not deliver its full rated output
power as it comes. The input can, how-
ever, be shifted to the 117-volt tap.

A thermal circuit breaker breaks
the power circuit if the ambicnt tem-
perature rises to the danger point.

Two ac outlets controlled by the
power switch are available at the rear
SO a tuner, tape recorder or whatever
can be turned on and off along with the
amplifier.—Joseph Marshall
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Exclusive with RCA ..

XT

new,faster, easier way
toward a career
in electronics

EXCLUSIVE WITH RCA. “AUTOTEXT'", developed by RCA and
introduced by RCA Institutes, Inc. is a system of programmed
instruction, a method of learning proved with thousands of
students. This beginning course in electronics is accurately
planned so that as you read a series of statements, questions,
and answers, you learn almost without realizing it. It's fast!
It's easy! It’s fun!

BEGIN NOW WITH RCA “AUTOTEXT''. Now you can start your
home training the amazing new RCA ““AUTOTEXT"” way. And,
you get a complete set of theory lessons, service practice
lessons, experiment lessons, and all the kits you need. Because
“AUTOTEXT” has been designed to help you master the funda-
mentals of electronics more quickly, more easily—almost auto-
matically — you’ll be ready to go on to advanced training in
electronics sooner than you ever thought possible.

STUDENT PROVED. Prove it to yourseif as others throughout
the country are now doing. An interest or inclination in elec-
tronics is all you need. RCA "AUTOTEXT" helps you to do the
rest. The future is unlimited. The jobs are available! The im-
portant thing is to get started now,

CLASSROOM TRAINING ALSO AVAILABLE
RCA Institutes Resident School in New York City and RCA
Technical Institute in Cherry Hill {near Camden), New Jersey
offer training that will prepare you to work in rewarding posi-
tions in fields such as automation, communications, tele-
vision, computers, and other industrial and advanced electronic
applications. You are eligible even if you haven't completed
high school. Check Classroom training and information wifl be
rushed to you.
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Complete Selection of Home Training Courses.

® Electronics Fundamentals

® Drafting
(also available in Spanish)

® Computer Programming
® TV Servicing

® Color TV

® Transistors

® Automation Electronics
® Industrial Electronics
Automatic Controls
® Communications Electronics Industrial Applications
® FCC License Preparation Nuclear Instrumentation

® Mobile Communications Digital Techniques

All RCA Institutes Home Training Courses are complete step by
step easy-to-understand units. You get prime quality equipment
in the kits furnished to you to keep and use on the job. In addition,
RCA's liberal tuition plan affords you the most economical pos-
sible method of home study training. You pay for lessons only as
you order them. If you should wish to interrupt your training for
any reason, you do not owe one cent. Licensed by the N.Y. State
Department of Education. Approved for Veterans.

Send postcard for free illustrated book today!
Specify home training or classroom training!

RCA INSTITUTES, INC., Dept. RE-34
350 West 4th St., New York 14, N. Y.

THE MOST TRUSTED NAME IN ELECTRONICS
®
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ALL MAKES

ALL LABOR
AND PARTS

{(EXCEPY TUBES)*

=200

ONE LOW PRICE (NCLUDES ALL UHF
VHF AND UV COMBINATION® TUNERS

Fast Service . . . Simply send us your
defective tuner complete; include
tubes, shield cover and any damaged
parts with model nhumber and com-

plaint.

90 Day Warrenty
Exact Replacements are available for
tuners unfit for overhaul. As low as
$12.95 exchange. (Replacements are
new or rebuilt.)

CASTLE TV TUNER SERVICE, INC.

5715 N. Western Avenue, Chicago 45, .
New Eastern Location

41-96 Vernon Blvd., Long Island City 1, N.Y.

In Canada: 136 Main St., Toronto 13, Ont.

*Major Parts are additional in Canada

QUANTITY TUBE BUYERS
GET RAD-TEL'S QUALITY

BRAND NEW TUBES

YOUR
CHOICE

1B3-1G3

oo ot

Maney Back Guarantee |
Tubes branded and

WITH THE boxed Rad-Tel
PURCHASE - Type Price| Type Price | Type Price
024 79| 6AVE 41j6wd .61
o ruBest | I Jl 8% 8
Bl 551 7A07 .65
10 TUBES! 1X2 , .82| 6BG6 1.70| 12aD6 .57
2BN4 64] 6BNG 62| 12AT7 .76
o
il 12| 12av6 41
[] Send “MAIL e 3| 6807 100 1aaxe €7
BS8 .95 [ 12AX7 .63
O P e R e
" 61| 12BA6| .50
! oo Toees | S8 i
. 12BH7 .77

WITH 600 TYPES 35ue gal600s 110 128t6 56| |

.79 | 128Y7 .77
125K7 .95
125Q7 .91
25806'1.17
. 6A 654 52| 25L6 57
TERMS: 25% deposit on all orders, 6AM8 .78( 6SL7 .84 | 35C5 .51
balance COD. Orders under §5.add BANB 93| 6SN7 65| 35w 42
;13"":"!‘“'“ :h;vge:sp:TseDrn:laxZ 5 5316507 9413525 .60
* 6ASS5 ..60| 6T8 85|50C5 .53
Orders over $5 pius- postage. 6AU4 .85|6U8 .83 [50L6 .61

Dept. RE, 55 Chambers Street, Newark, N. J. 07105 | I
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test equipment reports

Olson TE-179 multitester is flat
and compact.

Every inch of space inside case
has been used intelligently.

Olson TE-179 30,000-ohm-per-volt Multitester

A TRULY VERSATILE POCKET-SIZED VOM
is alwuys good news. With the Olson
TE-179, which has ranges from 0.25 to
1,000 volts dc, you can measure low
base-to-emitter potentials or high plate
voltages—at 30,000 ohms per volt,
+3% of full scale.

Ac ranges are from 10 to 500 volts,
in four ranges, at 12,000 ohms per volt,
+4% of full scale.

Twenty-five years ago, 1,000 ohms
per volt was the common meter resist-
ance. Advances in electronics have de-
manded higher and higher meter sensi-
tivities. Most of this is due to the smaller
tolerances allowed—20% resistors were
good enough for radio receivers. Now
5% resistors are used in some TV cir-
cuits and 1% components are found in
many nonentertainment electronics de-
vices.

The additional current drain caused
by putting test prods across a resistor
can make a circuit inoperative during
the test and indicate trouble where there
is none. It can cause completely errone-
ous meter readings.

High-sensitivity meters reduce the
loading on a circuit. For example, any
20,000-ohm-per-volt meter will draw 50
pa for a full-scale reading on any range
of | volt dc or higher. At 30.000 ohms
per volt the current drawn by the meter
drops to 33 pa.

VARIABLE VOLTAGE TRANS

r- €=
i 1

CAP UNDER TEST

The pocket-sized Olson TE-179 is
not much larger than most transistor
radios. At 4% inches high, 3% inches
wide and 17%s inches thick it is smaller
than many.

The 18 basic ranges can be in-
creased to 22 by using the furnished ta-
bles and charts. These add three db
ranges and one for capacitance measure-
ment from .001 to 0.2 uf.

Capacitance is measured by using a
10-volt source and the 10-volt ac range
on the meter. For most accurate read-
ings the ]10-volt ac source should be ad-
justable—it is set for a full-scale reading
with the circuit completed. Just like zero-
ing an ohmmeter.

The circuit is then opened and the
capacitor connected into it. Read the
meter and look up the reading on the
chart.

Keeping semiconductor testing in
mind, the manufacturer even gives a
basic schematic showing the polarity of
the voltage at the test prods in the ohm-
meter ranges. This is also important when
checking circuits containing electrolytic
capacitors—particularly those with low
working voltages. The ohmmeter circuit
is powered by two 1.5-volt penlight cells.

The instruction manual contains
many other items on how to get the most
use from this high-sensitivity handful. It
costs $13.92.—Flmer C. Carlson

. 10V AC

WNGE

The Olson TE-179 measures capacitors by reading uc voltage passed by capacitor
in series with external ac source. Meter reading is converied to capuacitance with

help of chart supplied.
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Hickok 2354 Vihf/Uhf
Field Strength Meter

Hickok’s new 235A field-strength meter
is a compact, battery-operated instru-
ment, using a 3A5 twin-triode tube.
Like the new TV sets, it’s “all-channel”,
covering vhf and uhf. It’s a superhetero-
dyne, with a crystal mixer; half the 3AS5
is used as an oscillator; the other half
is a superregenerative i.f. amplifier at
40 mc.

The i.f. amplifier works in the log-
arithmic mode; its plate current varies
in proportion to the logarithm of the
signal voltage on its grid. This gives a
logarithmic scale on the meter, which
is a 200-xa unit connected in a bridge
circuit in the plate of the i.f. tube.

The amplitude of the superrcgener-
ative oscillation is adjusted to zero the
meter. Two variable inductances arc
used: a coarse adjustment, inside the
case. and the fine adjustment on the
panel, marked zEro ADJUST. Hickok
claims =3-db accuracy on the vhf
bands and +6, —2 db on uhf. Most of
the error will be at the ends of the scale;
accuracy is very good in the most-used
center part.

Power comes from a 90-volt B-
battery and two [.5-volt A batteries.
Since the plate current is in microamps,
battery life should be good. An NE-5I
necon lamp on the panel is used as a
pilot light and battery-condition indi-
cator. It’s also the voltage regulator!
Connected in the meter circuit, the fir-
ing voltage of the lamp regulates the
plate voltage of the i.f. tube and the
bridge. (Neon lamps have firing volt-
ages between 60 and 70 volts, due to
manufacturing tolerances. The maker
will supply replacement lamps with the
correct voltage on request. This is
stamped inside the case near the NE-
51 socket.)

The meter has three scales: low
vhf, high vhf and uhtf. Center-scale on
the low band is 1,000 pv, on the high
vhf band 100 v, and on uhf, about 800
uv. The first calibration mark (at the
left) is 10 on vhf and 30 on uhf. This
puts the most-used parts of the scale in
the most accurate place, near the center.

In strong-signal areas, and in com-
munity-antenna  work, where signal
SEPTEMBER, 1964

strengths in thousands of microvolts
must be measured, simple resistive pads
will bring the readings back to center.
A 20-db pad will multiply all readings
by 10, and a 40-db pad by 100. Resistor
values for making these pads are given
in the instruction book.

The 235A has 75-ohm input,
through an auto-radio tvpe coaxial jack
on the panel. A CM-1 “Calimatch”
balun transformer is mounted inside the
lid, for 300-ohm inputs. It connects to
the 75-ohm input through a short coax
link furnished with the instrument. A
calibration chart printed inside the lid
gives correction factors. On vhf these
are very small, but they should be used
on uhf for maximum accuracy.

A highly selective input filter gives
maximum image rejection on vhf. On
uhf, this filter is designed to give the
best impedance matching, with a slight-
ly lower image-rejection ratio. Some
spurious responses may be found, but
they can usually be identified as coming
from strong vhf signals. Calibration is
extremely close and the tuning is sharp,
even on strong signals. An carphone
jack on the panel can be used with
crystal phones to identify sound and
picture carriers, or noise.

The only unfavorable reaction I got
on this instrument was from the thumb-
screw terminals on the Calimatch balun
transformer; they’'re hard to get at.
However, a short piece of 300-ohm rib-
bon with a two-terminal block on the
end, permanently attached, would solve
that.

A very clearly written instruction
book is furnished. Read it carefully be-
fore you use the instrument. That ap-
plies to all of ’em, though!

A field-strength meter was a very
valuable instrument back in the ‘good
old days’, and if uhf gets going, it will
be again. We’ll be back on the roofs
running up and down hunting for
signals, and the fastest way of finding
a uhf signal, with its many peculiarities,
is a probe antenna and a good uhf field-
strength meter.

The meter (price $229.50) is
housed in a durable metal case with a
handle, and should be easy to work
on a roof. Construction (I peeked!) is
excellent—well shielded and sturdy.—
Jack Darr

) of
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Add to Your Profits in
Radio-TV Repairs with

PROFESSIONAL
APPLIANCE SERVICING

Learn easily, quickly with
NRI’s new course

Appliance Servicing is a natural, profitable
side-line for Radio-TV Repairmen. The
boom in electric appliances means greater
profits for you. There are probably hun-
dreds of broken appliances right in your
neighborhood.

Free book tells you about profitable
opportunities for you to increase your in-
come fast.

NRI, the world-famous home study
school, now offers a new, low-cost course
to prepare you quickly for extra profits.
Training includes appliance test equipment
and covers—

e Small and Large Home Appliances
¢ Farm and Commercial Equipment
¢ Small Gasoline Engines

—there is even a special course arrange-
ment to learn air conditioning and refrigera-
tion.

If you are in business for yourself, course
costs can be tax deductible.

Send for FREE book describing op-
portunities and details of course—plus a
sample lesson. There’s no obligation and
no salesman will call. Send coupon below
or write:

Appliance Division, Dept. 503-094
National Radio Institute
Washington, D.C. 20016

Send for

FREE

Accredited Member National
Home Study Council

q
I Appliance Division, Dept. 503-094 i
1 National Radio Institute 1
1 Washington, D.C. 20016 ]
1 Please send Frce Book on Pro- 1
1 fessional Appliance Servicing and ]
I Sample Lesson. 1
1 |
i Name 1
[ ] Address [
: City Zone :
l State__ l
1 1
1 1
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emiconductors
and®ubes

6JT6, 12JT6, 17JT6

A new family of novar-basc becam-
power tubes for TV horizontal sweep
circuits has been announced by RCA.
Alike except for heater ratings, the new
tubes feature excepuionally good “knee
current” characteristics, making them
suitable for low-B-plus applications.
(They can draw 390 ma at only 60 volts
on the plate, with zero bias.) Also fea-
tured are two base-pin terminals for the

6J76,12JT6,17JT6

screen grid, for better heat dissipation,
and a separate suppressor terminal, to
allow applying a positive suppressor bias
to eliminate “snivets.”

The “bonded-cathode” feature, ac-
cording the RCA, “virtually eliminates
peeling of emissive oxide coating.”

Characteristics, summarized brief-

ly:
6JT6 12JT6 17476
Heater volts 6.3 12.6 16.8
Heater amps 1.2 0.6 0.45
Plate volis 250
Grid 2 volts 150
Grid 1 volts

-22.
15,000 ohms
7,100 pmhos

70 ma

Plate resistance
Transconductance
Plate current

Tiny 1.5-watt Zeners

The semiconductor division of Hoff-
man Electronics Corp. has brought out
a line of 1.5-watt Zener diode regula-
tors in a new microminiature hermeti-
cally sealed glass package. The line
bears JEDEC numbers from [IN4460
through 1N4496, and covers voltage
ratings from 6.2 to 200. The drawing

.075" DIA (MAX)
04"

|

09" |

(Max) |
.16" (MAX)

-

shows some of the mechanical featurss
of the new diodes.

The active element is an oxide-
passivated diffused junction bonded di-
rectly to a tungsten heat sink. Contact
springs are completely eliminated. Leads
are gold-plated silver.
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New nuvistor triodes:
8203 & 8393

The 8203 is a power triode meant
for class-C applications as rf amplifier,
oscillator and frequency multiplier, and
for de pulse-amplifier service. Designed
to withstand severe shock and vibration,
it features all ceramic and metal con-
struction.

Characteristics in class-C service
up to 250 mc, continuous commercial
service (CCS):

Plate voltage 250

Grid voltage —100

Total dc cathode current 25 ma

Dec grid current 5 ma
Plate dissipation 1.5 watts

Transconductance in class-A service,
with only 75 volts on the plate, is 13,000
#mhos.

The 8393 is a 13.5-volt-heater ver-
sion of the 7586, a high-gain low-noise
amplifier for vhf and uhf work to 400
mc. The two types are identical except

for heater rating and interelectrode ca-
pacitances. Like many nuvistors, the
high

8393 features transconductance

® = SHORT PIN*

PINS 1,3,5,6,7,9 -
{1C}DO NOT USE

*DOES NOT TOUCH
SOCKET

8203,8393 GRID

SHORT PINS NOT SHOWN

(11,500) at low plate voltage (40). Its
amplification factor is 35 at a plate
voltage of 40. Both tubes are made by
RCA.

SSB Power Amplifier Transistors

As single-sideband transmission
techniques filter down gradually from
the lab to the military to the hams and
finally even into Citizens-band radio,
interest in the subject goes up. and man-
ufacturers devote more time to develop-
ing specialized devices to meet new de-
mands.

Transistors haven’t been so promi-
nent in SSB, because linear ampli-
fication at low signal levels has been a
problem. Motorola has just announced a
family of three n-p-n silicon transistors

db power gain,” which is true if the sup-
ply voltage is held constant!) It is built
in a TO-3 case.

The other two, smaller, transistors,
the 2N3296 and 2N3295, differ from
the 2N 3297 mainly in power rating and
case design.

None of these is what you’d call
cheap (in terms of the experimenter’s
pocketbook ), but prices will undoubted-
ly drift down as demand increases. So
far, these transistors are being aimed
mainly at military and industrial mar-

INPUT 30MC 2N3296 ¢o- T3 s liELly
3w PEr  2N3295 T2 I80PF 207 10T . 2N3297 o
500 T 3 H e s
247 #
2T ¥ J g 0 e @
| B B ar ;:’ AL
: S2K 1BuH i 1 B
500 = Q< =
. 570 J = 18H $ = 80-480PF
100 -E"'.| %lew T
= 1BuH =
T1,2 N°32 BIFILAR-
| WOUND TOROID
13108 2000 680 L, i 300 1000 T3 N°22 BIFILAR-
R I WOUND TOROID
I s L
2.8V ’ i
2 - * .
25V 18uH 18uH
fos — (52) b L
+

[
7t

-
s

developed especially for SSB: a 12-watt
p.e.p. (peak envelope power) 30-mc
amplifier, a 3-watt p.e.p. driver—amplifier
and a 0.3-watt p.e.p. driver—amplifier.

Distortion is claimed to be more
than 30 db below output signal level
(less than 3% ) without feedback, which
is better than tubes without feedback
can do.

The big brother 2N3297 has a dis-
sipation rating of 25 watts, a breakdown
of 60 volts, and, like most silicon power
transistors, a low ac current gain of 4
at 50 ms. (Sounds better if you say “12

WWW americanradiohistorv com
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~ The diagram shows a circuit de-
signed to use the three new transistors in
a 10-watt p.e.p. 30-mc SSB transmitter.
The coil and transformer details are not
available (the originals were toroids on
special cores), but the rest of the parts
are conventional and the circuit might
serve as a point of departure for experi-
menting. Coupling  between  stages
should be tight: the original transform-
ers were bitilar-wound. The turns ratios
squared will give you an idea of the im-
pedances involved. END
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crowded stores, impossible traffic, time loss and general frus-
tration in shopping from store to store.

In the future you will be shopping by Picturephone while
you stay either home or at your office. If you are a man, let us
say, and you wish to buy a number of ties, you can do it in
minutes, thanks to the color Picturephone. You will see every-
thing you buy in full natural colors. If your wife wants to buy
a dress or a pair of slacks—she sees them in the real colors.
Or she may want to buy a rug, a pair of shoes or what not.
Now she sees what she buys, without any guesswork. Most of
the frustration is now eliminated.

All this, however, is only a single application of the Pic-
turephone.

There are literally thousands of other uses: “Whenever
it is too difficult; 100 dangerous; too expensive; 100 incon-
venient; 100 inaccessible; too far; too hot; too cold; 100 high;
too low,; too dark; too small 1o observe directly—use tele-
vision,” says an excellent book, Television in Science and In-
dustry, written in 1958 by V. K. Zworykin, famed inventor
of the iconoscope and the kinescope. And, we might add, don't
overlook the hundreds of new uses of the finally improved fu-
ture Picturephone.’

Finally and parenthetically. may we delicately but firm-
ly point out one fact to the wildly perturbed lady columnists
who, lately en masse have denounced the perfectly innocent
Picturephone as a nasty electronic ogre and a horrible ex-
ample of a new infraction of woman’s privacy.

The simple technological fact is this: No one. least of all
the Picturephone, could possibly intrude on your privacy, un-
less you want it to. There is a button or a switch you must press

The Photophone In Your Future

continued from page 33

SPEAKER —

From TAME Magazine—a parody of TIME—published Christ-
mas, 1944. A more up-to-date version of the Picturephone, then
called Teleview, as illustrated here. Note the microphone and speak-
er. Meraki permits dialing from a distance of 10-25 feet. Another
Meraki [Menos (mind)—radio—Xinetics) is worn on the head of
the person using the instrument. His brain waves operate the
Meraki transmitter, signals from which dial the telephone. The
girl’s bald head is a proposed hygienic development, supposedly to
come by 2044.

cago and Washington, and $27 between Chicago and New
York.

These rates, in the foreseeable future, will naturally come
down and will, in all probability, with electronic advances, ap-
proach the prevailing long-distance phone charges.

What about other foreseeable necessary technical ad-
vances of the future? Ralph in the story spoke of a Language
Rectifier. A great deal of work on this internationally neces-
sary invention has aiready been accomplished by scores of
laboratories all over the world. We would be surprised if the
problem were not solved by 1975, at the present rate of prog-
ress of the electronic computer.

Probably the next requirement is 3D or three-dimensional
TV. We have mentioned this at length and frequently on this
page. Anyone who has ever watched a baseball game or other
sports has been struck by the inadequacy of the two-dimen-
sional, flat TV picture of our present-day sets. Technicians
and inventors know that 3D will be achieved without question
in the future. Our own guess: The solution most likely may lie
in a munltiple transparent screen that will show the picture in
depth, perhaps with a plurality of split cathode rays.

Finally, the perfected Picturephone, to be universally
acceptable, must of necessity be in full color.

We can see a vast and unbelievable expansion of the fu-
ture Picturephone as a shopping instrumentality alone. Here
i1s why:

Shopping today is a major chore—and it will be worse
in the future—because of our totally inadequate streets, over-
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first to become visible to a caller.

No press, no see! See! —H.G.

*See also the long list of industrial and other uses in Atypical Television,
Radio-Elecironics, October, 1958.

INSTRUMENTS IN ONE
o Out-of-Circuit
Transistor Analyzer
)¢ Dynamic In=-Circuit
Transistor & Radio Tester
| Signal Generator
e Signal Tracer ¢ Voiltmeter
» Milliammeter

j|» Battery Tester
o Diode Checker

Transistor Analyzer wece 212

Factory Wired & Tested — $18.50
Easy-to-Assemble Kit — $13.50

YOU DON'T NEED A BENCH FULL OF EQUIPMENT TO TEST TRANSISTOR _RADIOS! All the
facilities you need to check the transistors themselves — and the radios or other cir-
cuits in which they are used — have been ingeniously engineered into the compact,
6-inch high case of the Model 212, It's the transistor radio troubleshooter with all the
features found only in more expensive units. Find defective transistors and circuit
troubles speedily with a single, streamlined instrument instead of an elaborate
hook-up, o e o o e e e e e e e ¢
Features: EMC, 625 Broadway, New York 12, N.Y. |
Checks all transistor types — high or low

power. Checks DC current gain (beta) “’I Send me FREE catalog of the complete II
200 in 3 ranges. Checks leakage. Uni-| value-packed EMC line, and name of

versal test socket accepts different base| local distributor. |
configurations. Identifies unknown tran-
sistors as NPN or PNP. I NAME RE-8 1
Dynamic test for all transistors as signal|
amplifiers (oscillator check), in or out ofl ADDRESS. == |

circuit. Develops tes]t signal for AF, {F,l
or RF circuits. Signal traces all circuits.

Checks condition of diodes. MeasuresI By ZONE___STATE__ |
battery or other transistor-circuit power-———————————————'
supply voltages on 12-volt scale. No ex-
ternal power source needed. Measures
circuit drain or other DC currents to 80
milliamperes. Supplied with three exter-
nal leads for in-circuit testing and a
pair of test leads for measuring voitage
and current. Comes complete with
instruction manual and transistor listing.

ELECTRONIC MEASUREMENTS CORP.

625 Broadway, New York 12, New. York
Export: Pan-Mar Corp., 1270 B'way, N.Y.1
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SOLDERING TIPS
FOR HI-FI KIT BUILDERS

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 Kit includes 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.
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PHILCO 9L41U—UNCONTROLLABLE BRIGHTNESS

In this set brightness was always maximum; the control
had no effect. CRT checked OK. Retrace lines were visible.
Voltage measurements showed nothing unusual until I
came to pin | of the printed-circuit R-C network: 330 volts.
This was being applied directly to the CRT control grid,
causing the brightness trouble. The cause (sce schematic)

was a shorted .008-yf capacitor in the R-C network. In the

HEIGHT TO CRT
L A 390V PIN 10
6CS
68K & VERT OSC & VERT
VERT OUTPUT OUTPUT
TOVERT 100V IRANS
INTEGRATOR
YOKE
3300
365V
330V
RETRACE SUPPRESSION

TO CRT PINS 286

Philco 81.41, -42, -43 and “U-suffix” versions, as well as in
the 8P51A-U, this capacitor is .005 pf.

You don’t have to order a new circuit plate to restore
normal operation. Cut away terminal 5 completely. Solder
a .008-uf 600-volt (or higher) capacitor to No. 1, and sub-
stitute one end of a 10,000-ohm V2-watt resistor for pin 5.
Connect the free ends of these two parts together, running
onc around each side of the circuit plate.—Roberto Abrego

PHILCO 7L40

Complaint: Brightness control has no effect.
Video output was normal. C5T and brightness control

260V

1/2

VERT
QUTPUT SEE TEXT

il
|

VERT OUTPUT
TRANS

390V

resistance were all right. But the CRT cathode measured
390 volts instead of 35, and the No. | grid showed 390

RADIO-ELECTRONICS
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instead of zero.

The trouble was caused by a shorted C6 (circled on
schematic below). Replacing it (with a 600-volt unit) cleared
the trouble.—Tom Horiuchi

RCA KCS-49A: INSUFFICIENT WIDTH

The picture was narrow by about 3 inches on each side,
and the trouble was due to stray capacitance from the damper-
tube heater lead to ground, as well as in the transformer.
This bypassed to ground some of the energy that should have
gone to the yoke. The overall efficiency of the sweep system
had deteriorated.

Here’s what we did. We disconnected the wire from
heater to cathode of the 6W4-GT, thus isolating the stray
capacitance. The 6W4-GT was changed to a 6AX4-GT to
forestall heater-to-cathode arcing.

IB3-GT
HV RECT

HORIZ
oUTPUT

6BG6-G TRANS
HORIZ OUTPUT

i500 PF

%I&IXNEEIS:T ~ CHANGE
-GT T0 6AX4-
T 106AX4-GT

lazeF
= T = TO
1 DAMPER
: | WINDING
heraort , ! x T sTRAY CaP
exy | - T0 GND
| , L FROM LEADS
L - DAMPER
e s
193 ?HORIZ LIN
TO WIDTH
P e |
CONTROL
2!/4 AMP
375V

Adding about 39 pf (at 6 kv) across the flyback and
yoke windings as shown in the diagram decreased high volt-
age somewhat and increased the width. Use the smallest pos-
sible capacitor for this job.

Also see page 38 of the June 1959 issue of Rabio-ELEC-
TRONICS for more on this subject.—Warren Dere

ZENITH T600 PORTABLE RADIO

In this set, the 1L6 converter tube failed too often. It
lit up like a Christmas tree every time the set was turned on.

U4 U5
3v4 IU4 IL6 FRF DET &
OUTPUT  IF AMPL CONV AMPL IST AUDIO

Cal-b
[ BALLAST
! 50Al

B+

+

7 VAC x =

~. ‘047 Te0 40 B BUS
Cal-a Cdi-c

Strangely, removing all the rest of the tubes did not change
the situation—even though this is a series filament string.
Turned out finally that poor filter capacitors let high
ac ripple pass through the string. A new four-section capaci-
tor (C41) solved the problem.—Tom Horiuchi END
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for only 526.95
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All Guaranteed to Work!
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WHAT THE “EDU-KIT’* OFFERS YOU

Tho *“Edu-Kit"* offers you an outstanding PRACTICAL HOME RADID _COURSE at
a rock-bottom price. Our kit is designed to train Radio & Electronics Technicians,
making use of the most modern methods of home training. You will learn radio
theory, construction, servicing, basia Hi-Fi and TV repairs, code, FCC amateur
license requirements

You will learn how to identity radio symbols, how to read and interpret sche-
matics, how to mount and iay out radio parts, how to wire and solder, how to operate
electronio equipment. how to build radios. Toda( it is po longer necessary to spend
hundreds of doflars for a radio course. You will receive a basic education in radio,
worth many times the small price you pay, only $26.9% complete.

THE KIT FOR EVERYONE

The Progressive Radio *‘Edu-Kit'* was specifically prepared for any person who
has a desire to learn Radio. The ‘‘Edu-Kit'' has been used successfully by young
and oid in all parts of the world. by many Radio Schools and Clubs in this country
and abroad. 1t is used for training and rehabilitation of Armed Forces Personnel
and Veterans throughout the world.

he Progressive Radio ''Edu-Kit’' requires no instructor. All instructions are
mcluded Every step is carefully explained. You cannot make a mistake.
PROGRESSIVE TEACHING METHOD

The Progressive Radio "““Edu-Kit'" is the foremost educational radio kit in the
world, and is umversally accepted as the standard in the field of electronics trammg
Tha "EduK uses the modern educational principle of ‘'Learm by Doing.’
Therefore, you will construct radio circuits, pérform jobs and conduct expenments
to illustrate the principies which you learn.

You begin by examining the various radio parts included in the ‘'Edu-Kit.”’ You
then learn the function, theory and wiring of these parts. Then you build a simple
radio. With this tirst set, you will enjoy listening to reguiar broadcast statrons,
learn theory, practice testing and troubleshooting. Then you build a more ad-
vanced radio, fearn more advanced theory and techniques. Gradually, in a pro-
gressive manner, and at your own rate, you wilt find yourself constructing more
advanced multi-tube radio circuits, and doing work like a professional Radio
Technician

Included in the ‘‘Edu-Kit’' course are 20 Receiver, Transmitter. Code Oscillator,
Signal Tracer, Signal In’ector Square Wave Generator and Amplifier circuits, These
are not unprofessionatl bread board’' experiments, but genuine radio circuits, con
structed by means of professional wiring and soldeneg on metal chassis, plus the
new method of radio construction known as ‘‘Print Circuitry.'' These circuits
operate on your regular AC or DC house curren

n order to provide a thorough, well-integrated and easily-learned radio course,
the '‘Edu-Kit' includes practical work as well as theory; troubleshooting in addi-
tion to construction; training for all, whether your purpose in learning radio be
for hobb: business or job; progresslvely arranged material, ranging from simple
cnrcurts 0 weli-advanced topics in Hi-Fi and TV. Your studiea will ba further aided
by Quiz materials and our well-known FREE Consultation Service.

THE “EDU-KIT” IS COMPLETE

You will receive all parts and instructions necessary to build 20 different radio
and electronics circuits, each guaranteed to operate. Our Kits contain tubes, tube
sockets, variable, electrolytic, mica, ceramic and paper dielectric condensers, resis-
tors, tie strips, coils, hardware, tubing, punched metal chassis, Instruction Manuals.
hookup wire, solder, selenium rectifiers, volume controls, switches. knobs.

tn addition, you receive Printed Circuit materials, -ncludmg Printed Clrcm( chas-
sis, special tube sockets, hardware and instructions. You also receive a useful set
of tools, a professional electr-c so|der|ng iron, and a self-powered Dynamic Radio &

Electronics Tester. The ''Edu-Kit"’ also includes Code Instructions and the Pro-
gressive Code Oscillator, ln addit'on to the F.C.C.-type Questions and Answers for
Radln Amateur License training. You will alsa receive lessons for servicing with
Progressive Signal Tracer and tho Progressive Signal Injector, and a High
Fndelyty Guide and Quiz Book. Everything is yours to keep.
1. tatis, of 25 Poplar Pl., Waterbury, Conn., writes: ‘'l have repaired several

sets lor mv friends, and made’ money. The CEdulKit” paid for |tsell | was ready
to spend $240 for a Course. but | found your ad and sent for your Kit.*

UNCONDITIONAL MONEY-BACK GUARANTEE i

The Progressive Radio ‘‘Edu-Kit'’ has been sold to many thousands of indi-
viduals, schools and organijzations, public and prxvate, throughout the world. |t
Is recognized internationally as the ideal radio course.

By popular demand the Progressive Radio '‘Edu-Kit'' is now available in
Spanish as well as English.

It is understood and agreed u;at should lho Progressive Radio ‘'Edu-Kit'' be

returned to Progressive ‘'Edu-Kit or any reason whatever, the pur-
::’hlase price will be refunded in full, wnthout quibble or question, and wnthout
e

The high recognition which Progressive '‘Edu-Kits'’ Inc. has earned through
fts many "years of service to the public is due to its unconditional insistence
upon the majntenance of perfect engineering, the highest instructional stand-
ards, and 1009, adherence to its Unconditional Money-Back Guarantee. As a
resulldt. we do not have a single dissatisfied customer throughout the entire
world.

ORDER FROM AD — RECEIVE FREE BONUS
RADIO & TV PARTS JACKPOT WORTH $15

[0 Send ‘‘Edu-Kit'’ Postpaid. | enclose full paymen: ot $26.95.
0O Send '"‘Edu-Kit'' C.0.D. | will pay $26.95 plus postage.
O Send me FREE additional information describing *Edu-Kit,'”
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(ATT: S. GOODMAN, M.S. in ED., PRES.)
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I
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U
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R-C BRIDGE AND IN-CIRCUIT
CAPACITOR CHECKER

Model 801, combines functions of two in-
struments in checking capacitors. Com-
parator bridge measures resistance from
0.5 ohm to 500 megohms and capacitance
from 10 pf to 5,000 uf in 4 ranges. In-
circuit tests: detection of open capacitors
for any value above 50 pf, with shunt
resistance as low as 30 ohms for 350 pf;
short detection on all nonelectrolytic
capacitors with shunt resistance as low as
100 ohms; and indication of intermittents.
R, L and C ratio measurements from .05
to 20, or 400 to 1. 1629 tube provides
sensitive indication on all tests. Kit or
wired and tested.—Electronic Measure-
ments Corp., 625 Broadway, New York

mms
L ‘

CAPACITORS

Series VCI00. A group of 4 subminiature
glass piston trimmer capacitors with wide
capacitance ranges of 1.2 to 16.0 pf and
1.0 to 10.0 pf. Series VC900 contains tele-
scopic adjustment mechanism with 500-
cycle adjustment life, over 600% greater
than requirements of Mil-C-14409B.
Shown: VC960 with standard glass dielec-
tric for printed circuits; VC950 with
standard glass for panel mounting; VC961
with JFD green glass for printed circuits;
VC931 with green glass for panel mount-
ing.—Components Div., JFD Electronics
Corp., 1462 62 St,, Brooklyn, N.Y. 11219

STEREQ RECORDER

Sony model 464-SI. is a stereo and mono
record and playback tape recorder de-
signed as a dcluxe teaching instrument,

84

WV.

=

roducts

featuring sterco record amplifiers, built-
in mono power amp and speaker, student/
teacher comparison switch and stereo line
outputs for connection to external play-
back amplifiers. Power: 65 watts, 110-117
vac, 60 cycle; tape speeds: T4 and 3% ips;
frequency response: 40-15,000 at 7% ips;
signal to noise ratio: 45 db; flutter and
wow: less than 0.19% at 7% ips; in-
puts: 2 microphone and 2 high-level

line; outputs: 2 high-level line. Comes
with two-tone molded carrying case and
one Sony F-96 dynamic microphone.—
Superscope, Inc.,, §150 Vineland Ave.,
Sun Valley, Calif.

SPEAKERS

OP-6 and OP-8. Integral close-coupled
inner horn and diaphragm eliminate con-
ventional phasing plugs, insure impedance

match to outer bell. Quter bell has truc
exponential flair to reduce distortion. Mag-
netic structure has heavy Alnico V center-
pole magnets and heat sink to protect the
units’ high power-handling capacity. %-
inch wall sections of Implex A, a high-
impact material impervious to weather,
eliminate sympathetic vibrations. Stand-
ard stock units with built-in 70- or 25-

wWWWwW.americanradiohistorv.com

volt constant voltage transformers with
45-ohm tap.—Oxford Transducer Corp.,
2331 N. Washtenaw Ave., Chicago 47, 1ll.

PACKAGED SOUND INSTALLATION

Powrcom series master switching and con-
trol consolette adds talk-back and inter-
com facilities to paging and background
music systems; permits independent music
and paging in selected areas simultaneous-
ly. Also for selective monitoring and sur-
veillance as in factories, garages, shop-
ping centers, etc. MPC-10 10-station
master consolette (illustrated): optional
switch bank expands it to 20 stations;
RPS-I remote station for low-level paging,
talk-back and call origination; SWB-1
switchbox originates calls for any loud-
speaker in system; Trim Panel G for
mounting MPC-10 into standard 19-inch
rack; JB-14 junction box for interconnec-
tion between consolette and speaker lines
—Commercial Sound Div., Harman-Kar-
don, 55 Ames Court, Plainview, N. Y,

MICROPHONE

Model 8000 is shock-mounted
cardioid  dynamic microphone
specifically designed for home
recordist (or for churches, night-
clubs, schools and location AMI,
FM and TV  Dbroadcasting).
Low-priced, the mike is guar-
anteed against defects for 35
years. I'requency response is
70-15,000 cycles, and the dia-
phragm will, it is claimed, retain
its original level of performance
for the life of the microphone.—
Special Prods. Div., LTV Uni-
versity, 9500 W. Reno, Okla-
homa City, Okla.

FLYBACKS AND VERTICAL
OUTPUT TRANSFORMERS
These color TV sweep components ((ly-
backs D-300 through D-304 and vertical

RADIO-ELECTRONICS
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outputs A-300X through A-305X) were
designed for 10 RCA parts numbers, but
due to widespread use of basic RCA de-
sign can be used as replacements for 17
other brands.—Triad Distributor Div. of
Litton Industries, 305 N. Bryant St
Huntington, Ind.

receiver crystals, and permits the user to
spot the proper crystal-controlled transmit
frequency to respond to an incoming call.
Operates on 115-volt ac power supply.
Accessory 6- and 12-volt dc supply for
mobile operations is optional. Weight in-
cluding mike is 9 Ib.—RCA Electronic
Components & Devices, Harrison, N. J.

PLUG-IN MOTOR SPEED CONTROL

A new series being marketed through elec-
tronic parts distributors, Speedial controls
are designed for universal (ac-dc) and
series de motors, are also suitable for use
on electrical clutches and brakes requiring
0-90 volts dc. Available with ratings of
5 amps, 120 volts ac input to 15 amps,
240 volts ac input, in aluminum housings

of 4% x 4% x 2% in. A 3-position switch
permits selection of variable control, full
voltage (direct connection to the line
voltage) and off positions.—International
Resistance Co., 414 N. 13 St., Phila-
delphia, Pa. 19108

UNDERWATER SPEAKER

Model MM-2PPS, with hermetically sealed
components and Polypropylene plastic
housing, is designed to make {lush mount-
ing installation in existing light niches a
snap. With a frequency response of 100 to
10,000 cycles and power capacity of 30
watts, one MM-2PPS will distribute sound
through a pool up to 30 x 30 feet—LTV
University, 9500 W. Reno, Oklahoma
City, Okla.

PICTURE TUBE
SAVED?

POTENTIOMETER

Series 63M, is of the hot-molded carbon
type, is rated at 0.5 watts and measures %
in. in diameter. Its fused and polymerized
base incorporates the carbon resistance
element, terminals and base structure as
well as the carrier contact in a high-dielec-
tric-strength assembly. The carrier is fitted
into a plastic disc; the rotational stop is all
metal. Meets all applicable military speci-
fications.—Clarostat Mfg. Co., Inc., Dover,

bounce back pronto S
with Perma-Power Briteners=EC

Give new life, new brightness to aging picture tubes— - -

N.H. and watch your customer’s confidence in you bounce O
back, too, when you sell a $4.00 britener instead of a
$70.00 tube. (Then you’re a cinch for the tube sale later.) tu-brite
1t’s easy with Perma-Power’s Tu-Brite. Handsomely serr o
packaged for instant acceptance, color-coded by base .__-r::m_- -2

type for instant selection. The right voltage is assured.
With Tu-Brite, if the base is right, the boost (s right.
Make sure you have all three models in stock.

Model C-202 for duodecal base CRT's.

Model C-212 for 110° button base CRT's.
Model C-222 for 110° shell base CRT's. Net $2.25 each.

Write for free Britener Selector Chart, your guide to the base
| type of every picture tube now in the field. 10

“INSTALL!

MODEL C-202

CB RADIO

YES! pPerma-Power Brightens Color Sets, Too. Color-Brite
Model C-501, Net $5.85 each.

?M{POW% COMPANY

5740 North Tripp Avenue « Chicago, lllinois 60646
Phone: 539-7171 (Area Code 312)
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Mark Nine is a 27-megacycle unit de-
signed low and slim (3% x 11% x 3 in.) so
that it can be installed under the dash. A
combination meter indicates the strength
of transmitted and incoming signals. A
spotting switch allows precise manual
tuning of the receiver without the use of

SEPTEMBER,
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BOOSTER-ROTATOR COMBINATION

The Gemini combines an automatic ro-
tator with a transistorized booster and 2-
set coupler so that only one transmission
line is required; 80 feet of low-loss 4-con-
ductor line in included. There are 2 ver-
sions of the Gemini: model 9518 for TV
and FM; model 9527 for TV only. 90-day
instant-replacement guarantee.—Channel
Master Corp., Ellenville, N. Y.

FINE-POINT SOLDERING TIP

Wen model 75 soldering pistol. Tip tem-
perature of 100-130 watt device from
peak surge rating of 50 watts and normal
draw of 30 watts. 3-inch tip assembly
steps down for 3/16- to 1/8-in. diameter,
tapering to fine point.—Wen Produects,
Inc., 5810 Northwest Highway, Chicago,
1. 60631

TUBE TESTER

Model 580 permits setting test conditions
directly from a tube handbook without

reference to the roll chart; has transistor-
ized gas test circuit for measurement of
gas down to .05 pa. Four conductance
ranges to 60,000 umhos. Leakage can be
read directly on the meter, sensitive to 50
megohms. There is a pushbutton test of
dual tubes; plate, grid and cathode jacks
for access to these elements under test
conditions; illuminated meter and roll
chart.—Hickok Electrical Instrument Co.,
10514 Dupont Ave., Cleveland 8, Ohio

CLIPPER/COMPRESSOR/SPEECH AMPLIFIER

The “Hi-Gainer” is designed to give an
extra audio punch to CB, ham and com-
mercial radio telephone transmitters, and

Your new

copy is
waiting

FREEI For fun and pride in assembly, for long years of pleasure
* and performance, for new adventures in creative electronics

is completely self-powered by a 9-volt
battery. It allows 100% modulation with
normal speech, and may be used mobile
or base.—Control Products, 123 Ave. U,
Brooklyn 23, N. Y.

TWO SPEAKER SYSTEMS

The Beverly Hills (model SE-880) and
the Scarsdale (model SE-80), the first an
enclosure with two 8-inch speakers and
the second with single 8-inch speuaker, are
constructed of %-in. nonresonant panels
finished in hand-rubbed oiled walnut
veneer, each joint being lock-mitered.
Both enclosures are vented. Model SE-
880: response 45—20,000 cvcles; power 40
watts; average programming 80 atts
peak; impedance 8 to 16 ohms. Model SE-
80: response 45 to 20,000 cycles; power
rating 20 watts; average programming 40
watts peak; impedance 8 ohms.—Sonotone
Corp., Elmsford. N. Y.

PORTABLE TV INVERTER

The 12TVI2, powers portable TV sets
from a 12-volt battery in automotive and
marine equipment, house trailers, canip-
ers, etc. It has a special switch tap for
radio receivers, dictating machines, pho-
nographs, shavers or other transformer-
operated equipment with a 753% to 100%
poewer factor not requiring more than 120
volts.—Cornell-Dubilier Electronics Div.,
50 Paris St., Newark 1, N. J.

PORTABLE LOUDSPEAKER

mail the coupon below and get Conar’s brand new catalog of quality

do-it-yourself and assembled kits and equipment. Read about items == S .

from TV set kits to transistor radios . . . from VTVM’s to scopes . . . . A - enetiicta & ik
from tube testers to tools. And every item in the Conar catalog is backed 5 ~ Dplastic housing. 8-
by a no-nonsense, no-loopholes, money-back guarantee! See for yourself . - in. coaxial driver

why Conar, a division of National ' i

Radio Institute, is just about the % 1 g unit dor N pifd o/
fastest growing entry in the quality 3 o  indoor hi-fi use.
kit and equipment business. N

§ J Ceramic magnet as-
=------MAIL THIS COUPON NOWEIEiN mEEMN a

vo..~ sembly, double-
wound voice coil. Response, 70—-13,000
cycles; nominal dispersion, 120°; power
capacity, 30 watts peak; impedance, 8

L CONAR 3939 Wisconsin Ave., Washington 