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are you replacing
top quality tubes
with identical
top quality tubes
?

Now vou can carry the identical tubes that you find
desigred into mast of the gunality TV sets you serv-
ice. Chamces are. you were not aware that these TV
sels were designed around special Frame Grid tubes
originated by Amperex and that even more tube
types originaled by Amperex are being designed into
the sets you'll be handling in the future. Amperex
frame gria tubes provide 55 higher gain-bandwidth,
increase TV set reliability by simplifying circuits
and speed up your servicing because their extraor-
dinary unifermity virtually eliminates need for re-
alignment when you replace tubes.

Tubes introduced by Amperex, currently used by
major TV sct malkers include:

Frame Crid Others
2CK5 4GKs  &GKs  6FH7 6AL3 9AB
2ER5 4El7 GES8  $E]7 68L8  15C1V5
3GK5 4EJ7  6ERS  GTIG8 6BQ5  16AN3
3LEH7  1ES8 6Fys 7YiG8 12AX7  27G35

For optimum sahsfaction for vour custemers and a
better profit aperation kar yvourself, make room in
vour caddy now for these maftchless-quality tubes.
Noext time you visit veur distributor, leok for the
green-and-yellow boxes and enjoy confidence in
vour work such as you never have belore. Amperex
Electronic Curporation, fticksville, L. 1., New Yerk.

IR GANADA: PRILIPS ELECTRSH DEVICES, LTD., TORONTD 17
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NOW 10 WAYS Pick Your Electronics

Field and Train at Home with the Leader

Which field of Electronics is for
you? NRI’s 10 specialized in-
struction plans give you a choice
of ways to go within the amazing
Electronics field. Mail coupon for
full information.

1 TELEVISION-RADIO SERVICING

Learn to fix black-and-white and color sets,
AM-FM radios, stereo hi-fi, etc. A profitable
part or full-time business of your own.

INDUSTRIAL-MILITARY
ELECTRONICS

Learn Principles, Practices, Maintenance of
Electronic equipment. Covers computers,
servos, telemetry, multiplexing, other subjects.

3 COMPLETE COMMUNICATIONS
Comprehensive training for broadcasting or
mobile, marine, aviation communications.
Learn to operate, maintain transmitting
equipment. Prepares for FCC License.

4 FCC LICENSE

Prepares you quickly for First Class License
exams. Every communications station must
have licensed operators. Also valuable for
Service Technicians.

5 MATH FOR ELECTRONICS

A short course of carefully prepared texts
from basic arithmetic to graphs and electron-
ics formulas. Quick, complete, low in cost.

6 BASIC ELECTRONICS

26-lesson course covering Automation-Elec-

tronics, TV-Radio language, components,
principles. Ideal for salesmen, hobbyists,
others.

7 ELECTRONICS FOR AUTOMATION

For the man with a knowledge of basic elec-
tronics who wants to learn process control,
ultrasonics, telemetering and remote control,
electromechanical measurement, others.

8 AVIATION COMMUNICATIONS

For a career in and around planes. Covers
direction finders, ranges, markers, loran,
shoran, radar, landing system transmitters.
Prepares for FCC License.

9 MARINE COMMUNICATIONS

Learn to operate, repair transmitters, direc-
tion finders, depth indicators, radar, other
Electronic equipment used on commercial
and pleasure boats. A growing, profitable
field. Prepares for your FCC License.

10 MOBILE COMMUNICATIONS

Learn to install, operate, maintain mobile
equipment and associated base stations as
used by police, fire departments, taxi com-
panies, etc. Prepares for FCC License.

NOTE: You must pass your FCC
License exam (Communications courses) or
NRI refunds in full the tuition you have paid.
1964

’

NRI CUSTOM-DESIGNED TRAINING KITS
MAKE LEARNING EXCITING, FAST

Tens of thousands of hours have been in-
vested by NRI engineers and technicians in
testing, changing, retesting and improving
NRI training kits. Their aim: to simplify
and speed your training, make it absorbing,
exciting, fun to learn. Unlike other schools,
“stock” or “‘standard’’ equipment has never
been good enough. NRI custom-designs
equipment exclusively for training. It dem-
onstrates the theory you read about in
clearly written, well illustrated lesson texts.
It brings to life circuit action, defects,
end-results. You learn operation, mainte-
nance, trouble-shooting, by the exciting
“discovery’” method.

50 YEARS OF LEADERSHIP
IN ELECTRONICS TRAINING

Fifty years of leadership in home-study
Radio-TV, Electronics training is behind
the NRI instruction plan you select. A half
century has been devoted to simplifying
and perfecting training to make home-study
easier, more interesting, more meaningful
Whatever your reason for wanting knowl-
edge in Electronics (hobby, part-time earn-
ings, retirement income or full career) . . .
whatever your education, you’ll find an
NRI plan to fit your needs. Before you con-
sider enrolling with any school, you owe it
to yourself to see what NRI offers you.
Mail coupon for catalog. No salesman will
call. National Radio Institute, Washington,
D.C. 20016.

MAIL NOW

NATIONAL RADIO INSTITUTE
WASHINGTON, D.C. 20016

I have checked the field(s) of most interest to me. Please send me your catalog.

(No salesman will call.) Please PRINT,
[ Tv-Radio Servicing

[ Complete Communications
[0 FCC License
[ Math For Electronics

Name

[ Basic Electronics

[ Electronics For Automation
[ Aviation Communications
[ Marine Communications

O Mobile Communications

BUILD ACTUAL TRANSMITTER
Complete your Communications course
by building an actual phone-CW trans-
mitter with components NRI sends.
Complies with FCC regulations. Can
be put on the air.

=
A ]

BUILD COMPUTER CIRCUITS
In NRI’s Electronics course you solve
mathematical problems with analog
computer circuits you build yourself.
One of 10 training kits you get.

BUILD YOUR OWN TV SET
As part of NRI’s Servicing course you
get everything to build this complete
attractive set from *‘the ground up.”
What better way to learn, than to deo it?

1

Age

Address.

City. State

|
]
|
|
|
|
|
|
|
I [ Industrial Electronics
|
I
|
|
|
]
|
|
]

'J" NH=E O‘}
Eaa ) e
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Radio-Electronics ... .o

EDITORIAL

21 Needed: A National Facts Center Hugo Gernsback

AUDIO-HIGH FIDELITY-STEREQO

28 Column Speakers Solve PA Problems ... G. 4. Briggs
Specific hints on using linear speaker arrays in sound-reinforcement jobs

34 Upgrade Your Home Recording Setup .. ... Elmer C, Carlson
Better flexibility for PA. too, with low-impedance lines and a mixer

60 Hi-fi Pickup Arm —Theory and Practice .. W.F. Hughes and E.IF. Gaylord
Build this arm for your turntable

71 Eqnipment Report: Ampex F-1460 and Fisher MF-320

Four-track stereo recorder and remote-control FM stereo tuner

ELECTRONICS

25 Ultrasonies Stops Burglars
A nearly invincible device for detecting intruders
46 Bright Genie: the Slave of Light
Build-it yourself slare flash for the serious photographer
51 The All-Purpose Mixer .. Ronald L. lves
Af to 150 me—replaces old 6BE6 converters : §
product detector, experimental unit

John Il. Fasal

R. [.. Winklepleck

GENERAL
31 Electronics Primer
43 What’s New?
Pictorial reports of new derelopments

39 What’s Your EQ?

Sinclair

RADIO
38 Bench Supply for Transistor Radios
Servicer's time-saver
COVER STORY 40 Don’t Miss the Boats! i
You can find radios eren in dinghies!

W ayne Lemons

.0 Leonard Lovett

TELEVISION

32 Installing and Troubleshooting Uhf ... flomer L. Duvidson
First part of a primer on uhf tuners and converters: how to keep them going strong
44 In and Around the Video V6. fack Darr

Another article on basic TV serrice, Troubleshooting and alignment without fuss
49 Cy and Lucky Hunt Sound Bars
Stacked-B trouble again

54  Service Clinmic e lack Darr

More on diagnosing

.......................................................... Wayne Lemons

TEST INSTRUMENTS

22 A Lab-Quality Audio Generator ... Ton Idestam-Almquist
Build it for ultra-low-distortion sine waves at integral frequencies,
for test and design

36 Test Compactrons on Your Checker W.G. Eslick
Condensed data. and « compactron-to-octal udapter jig
50 Meters from Your Junkbox .. . SRS Harold ]. Weber

66 LEquipment Report: Lafayette TE-900 and Knight Ten-2
A b-inch-meter vomn and a CB checker

70 Binary High-Capacitance Substitntion Box

THE DEPARTMENTS

Trwin Math

14 Correspondence 80 New Products 86 Technictuns’ News

No. 5

.'-;n".

94 New Books 75 New Semiconductors & Tubes 76 Technotes . Member,
T " Towe Rriofo Trv Thi \ [nstitute of High Fidelity

85 ?\{ew Literature 6 :\‘U\b Briefs o 89 Ty _“” One Radio-Electronics
92 New Patents 88 Noteworthy Circuits 81 50 Ycars Ago is indexed in

HUGO GERNSBACK, editor-in-chief and publisher. M. HARVEY GERNSBACK, editor. Fred Shunaman, managing editor. Robert

Applied Science

& Technology Index
{Formerly

Industrial Arts Index).

F. Scott, W2PWG,

technical editor. Peter E. Sutheim, associate editor. Jack Darr, service editor. L. Queen, editorial associate. John J. Lamson,

eastern sales manager. Wm. Lyon McLaughlin, rechnical illustration director.
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RTUNITY AWAITS YOU WITH
TRAINING IN ELECTRONICS

-
——y
CI)
X3
F
F
= |
(70
Mmoo
— —
=)
3
M

You can succeed in TV-Radio Commu-
nications...prepare for F.C.C.
License, service advanced satellites
for industry and defense.

You can become a highly-paid TV-
Radio Technician, an electronics field
engineer, or succeed in your own
sales & service business.

You can service and repair the elec-
tronic “‘brains’ of industry — com-
puters, data processing, and other
automation equipment.

You can install and maintain elec-
tronic circuitry in missiles and rockets

..specialize in micro-waves, radar
and sonar.

The N.T.S. Master Course enables
you to do more, earn more in
ELECTRONICS-TELEVISION-RADIO
Yet N.T.S. Training costs no more
than other courses far less complete

There’s a good reason why N.T.S. Master-Training opens a wide new
world of opportunity for you in Electronics, Television, Radio.

Everything you learn, from start to finish, can be applied directly to
all phases of the Electronics Industry.

As a result, the N.T.S.-Trained Technician can move ahead faster,
in any direction —from TV-Servicing to Radio Communications to
Space-Missile Electranics and Automation for industry and defense.
You can go wherever pay is highest and-opportunity unlimited.

Electronic circuitry, for example, is one of science’s miracles that
is basic to the entire field of Electronics. It is used in satellites, com-
puters and space capsules as well as in today’s television sets and high
fidelity equipment. N.7.S. shows you how to service and repair elec-
tronic circuitry for all electronic applications.

You work on many practical job projects. You build a short-wave,
long-wave superhet receiver, plus a large-screen television set from
the ground up. N.T.S. training kits contain all the parts you need...at
no extra cost. {See box at right.) You also receive a professional
Multitester to use during training and on the job.

ONE LOW TUITION. You need training related to all phases of Elec-

tronics. Industry demands it. Only N.T.S. provides it...in ONE Master
Course at ONE low tuition.

RESIDENT TRAINING AT LOS ANGELES

If you wish to take your Electronics-TV-Radio training in our famous Resident
School in Los Angeles — the oldest and largest school of its kind in the world —
write for special Resident School catalog and information, or check coupon.

. NATIONAL Gemed SCHOOLS . Acgecited

2 ‘ N.H.S.C.
]r i WORLD-WIDE TRAINING SINCE 1905 ; SC

ﬁx.muu 3,ﬂﬁf§[f._’ﬂml 4000 So. Figueroa $1., Los Angeles, Calif 90037

YOU ENROLL BY MAIL AND SAVE MONEY. No salesmen means lower
costs for us, lower tuition for you.

START NOW. A whole new world of opportunity awaits the man with
Electronic Home-Training from National Technical Schools —a recog-
nized ieader in technical training for 58 years.

19 BIG KITS

[neroac_cesson || MAIL COUPON NOW FOR FREE
| || BOOK AND ACTUAL LESSON!

NO OBLIGATION.
NO SALESMAN WILL CALL.

WORLD-WIDE TRAINING SINCE 1905

ey
INational Technical Schools, Dept. RG-54'

4000 South Figueroa Sireet, Los Angeles, California 90037

Please Rush FREE Electronics-TV-Radio ‘‘Opportunity"
I Book and Actual Lesson. No Salesman Wil Call.

I Name . Age

I
|
,’ City Zone State
[JCheck if interested ONLY in Resident Training at L.A.

b

igh school home study courses also offered. Check for free catalog
\——--—---——-———-

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

H. Copyright ©

1964, by Gernsback Publications Inc. Al rights reserud’ under Umversal International and Pan-American Copyright Coaventions. SUBSCRIP'I ION RATES:
Us and possess ons, Canada: $5 tor 1, $9 for 2, $12 for 3 years, Pan- Amencan countries: $6 for 1, $11 for 2, $15 tor 3 years. 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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FCC Goes Electronic

The FCC issued its first com-
puter-processed license on Feb. 12.
The first electronically handled license
was for a Class-D Citizens Band sta-
tion, KK A-0001, issued to David W,
Berry of Caratunk, Me.

Amateur licenses were next in
line for electronic processing and
printing. Within the next year or two.
all applications in marine aviation,
public safety, industrial and land
transportation services will be han-
dled by computer. At the sume time,
other information will also be proc-
essed electronically, such as compu-
tation of radiation and service con-
tour patterns, and checking of an-
tenna heights for safety.

The system, a UNIVAC III, cost
a little more than $1.000.000. Its in-
stallation was approved in 1962,

Laser Provides Light
For TV Camera

What is believed to be the first
use of lasers in a TV camera system
is reported from General Precision
Laboratories’ Aerospace Group at
Pleasantville, N.Y. The laser was used
as a flying-spot scanner. A phototube
picked up the varying beam of light
as the picture was scanned, and the
image was displayed on an oscillo-
scope.

General Precision scientists point

out that the laser beam is an excep-
tionally efficient scanner, because the
beam is monochromatic and its in-
tensity is very high. They believe that
there are numerous applications of
the laser along this line: television
where normal light is inadequate;
photography in deep space, as of the
dark side of the moon or planets; de-
tecting objects in the dark.

Now—Detent Tuner
For Uhf TV

The industry’s first detented uhf
television tuner, featuring a positive
click sound and touch for each of the
70 ultra-high-frequency channels, has

The laser (fore-
ground) is scan-
ning the portrait
at rear center and
the image is dis-
played on the
scope just to the
right of it.

been announced by Oak Manufactur-
ing Co.. of Crystal Lake, 1l

The new tuner, they say, is the
smallest available. measuring 2V5 x
1% x 18 inches. It uses 270° to
tune all 70 channels and is designed
for continuous two-way rotating ac-
tion in cither direction (like the con-
ventional vhf tuner rather than like
earlier uhf tuners which had to be
reversed at the end of rotation). That
is, the Oak tuner tunes direct from
channel 83 to channel 14, instead of
having to go backward from the high
to the low end.

New Vortex Sound Theory
Explains Humming Wires

Eddies (vortices) in the air-
stream rather than the vibration of
solid objects are responsible for many
types of sound, such as the singing
of wind around a teclephone wire or
the howling of a jet engine.

This theory was supported by
Dr. Alan Powell of the Aerosonics
Laboratory, University of California.
Los Angeles. and appeared in the
January issue of the Journal of the
Acoustical Society of America.

According to Dr. Powell’s the-
ory. the sounds are caused by the
formation of eddies in the airflow or
the breaking up of large eddies into

Advertising Representatives: Midwest — P. H.

Subscription Service: Address form 3579 and

Dempers Co., 740 N. Rush St., Chicago 11,
1., Tel. {312) Ml 2-4245. South — J. Sidney
Crane & Associates, 22 8th St. N. E., Atlanta,
Ga., Tel. TRinity 2-6720. Florida: Neff Associ-
ates, 15 Castte Horbor Isle, Fort tauderdale,
Flo., Tel. LOgan 6-5656. West — Husted-Cough-
{lin, Inc., 1830 W. 8th St., los Angeles, Colif.,
Tel. 389-3132. 444 Morket St., Son Froncisco,
Colif., Tel. GArfield 1-0151. United Kingdom —
Publishing & Distributing Co., Ltd., Mitre House,
177 Regent St., london W.1, England.

correspondence te Radio-Electronics, Subscriber
Service, 154 West 14th St., New York, N. Y.
10011. When requesting a change of oddress
please furnish an oddress label from a recent
issue. Allow one month for change of oddress,
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JOB OPPORTUNITIES!
EXCITEMENT!
MONEY?

All this
can he
Yours as a trained

Electronics

TECHNICIAN

Thousands of companies in the United States and Canada who
have employed DeVry Tech men prove two most important facts: \
(1) Electronics is one of the higgest, fastest growing opportunity
fields of our time; and (2) DeVry Tech graduates are “WANTED”
MEN.

Whether DeVry Tech prepares you in spare time at home or in its
modern Chicago or Toronto Laboratories, your training is designed

to get you ready to meet the exacting standards of industry. You get
practical training that not only helps to fit you for a job or a service
shop of your own — but also gives you a foundation for a career that
can be profitable the rest of your life.

You work over 300 learn-by-doing experiments at home, using DeVry
Tech’s exclusive Electro-Lab method. You build and KEEP valuable equip-
ment. With another DeVry Tech exclusive, you have the benefit of training
movies that you can show aver and over again until basic points are crystal
clear. Special texts guide you every step of the way as well.

— ﬂ{gv“sﬂ,&"

Let DeVry help you to
prepare and
blueprint a
Solid Career
in this fast-
Growing Field!

TELEVISION

|
[

.

COMFUTERS

~

I

MICRO-WAVES

HOW DeVRY TECH CAN “BLUEPRINT” YOUR CAREER!

DeVry's faculty not only know how to teach Electronics, but they also under-

stand men. They maost likely know the type of problems you face. from this staff
you get help, advice and understanding. 1t is this “human” side of DeVry's
program that has caused many of our graduates to say: “DeVry Tech not only

trains you for a job, they actually help you blueprint a profitable future!”

NO ADVANCED EDUCATION NEEDED!
Why don’t you write for FREE FACTS today? Learn how you T00 can be a
member of the great fraternity of DeVry Tech graduates across the conti-
nent . . . men who were properly trained, encouraged, appreciated and
understood! SEND IN COUPON NOW!

EFFECTIVE EMPLOYMENT SERVICE
DeVry Tech's effective Employment Service is available to all gradvates
without additional cost.

2 FREE BOOKLETS!
Send Coupon Today!

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

Devry TECHNICAL

INSTITUTE

Accredited Member of National Home Study Council

CHICAGO @ TORONTO

MAY, 1964

EROADCASTING

DeVRY TECHNICAL INSTITUTE
4141 Beimont Ave., Chicago, lIl. 60641, Dept. RE-5-U

Please give me your two free booklets, "Pocket Guide to Real Earn-
ings’’ and "Electronics in Space Trave!”: also includs detaiis on how
to prepare for a career in Electronics. | am interested in the following
opportunity fields (check one or more):

0O Space & Missile Electronics [] Comimunications

O Te}evnsion and Radio ] Computers

[] Microwaves [] Broadcasting

L[] Radar ) [J !ndustrial Electronics
[0 Automation Electronics [J Electronic Control
Name_ - Age.
Address___ - Apt

City_ - Zone State____ |

[J Check here if you are under 16 years of age.
Canadian residents: Write DeVry Tech of Canada, Ltd.
2075-A 970 Lawrence Avenue West, Toronto 19, Ontario

www.americanradiohistorv.com
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GOOD NEWS FOR EASTERN
TV SERVICEMEN...

CASTLE TV TUNER- EAST HAS
MOVED TO NEW LOCATION
WITH IMPROVED FACILITIES

In Long Island City near Postal Concentration
Center to provide faster service by mail.

All other U.S. and Cana-.
dian Servicemen will get
] the same fast service
] i from CASTLE-CHICAGD

8 and CASTLE-CANADA.

ALL MAKES
995
AND PARTS
(EXCEPT TUHBESE}¥
ONE FPRICE

ONE LW PRICE INCLUDES ALL UHF |

VHF AND U¥ JN* TUNERS

Simply send us your defective tuner com-
plete; include tubes, shield cover and
any damaged parts with model number
and compfaint. 90 Day Warranty.

Exact Replacements are available for
tuners unfit for overhaul. As low as
$12.95 exchange. (Replacements are new
or rebuilt.)

*UV combination tuner must be of one
piece construction. Separate UHF and
VHF tuners must be dismantled and the
defective unit only sent in.

Pioneers in TV Tuner Overhauling

CASTLE

TV TUNER SERVICE, INC.

EAST: 41-96 Vernon Blvd.. Long Island City 1, N. Y.
MAIN PLANT: 5715 N. Western Ave., Chicago 45, lllinois
CANADA: 136 Main Street, Toronto 13, Ontario

®pajor Parts are additional n Canada

smaller ones. "When the fluid is com-
pressible,” says Dr. Powell, “the very
action that causes the formation of
vortices, or eddies, simultaneously
gives rise to the sound radiation.”
The sound of wind in the eaves of a
house, of a jet engine and similar
sounds were examples given where
’ there was no movable mechanical
l part, the sound being produced by
the airflow itself.

One comforting note by Dr.
Powell: because the eddies in the air
caused by a jet engine rotate in oppo-
i site directions on each side of the jet,
they very nearly cancel out the sound
of each other, so the total is only a
small fraction of the whole amount
of sound made by the engine. Even
then, the power of the sound is enor-
mous and can be measured in thou-
sands of watts.

Crystal Growth Secret
Found by Bell Scientists

| Two metallurgists at Bell Tele-
phone Laboratcries, R. S. Wagner
and W. C. Ellis, have discovered the
fundamental mechanism of crystal
growth. Called the vapor-liquid-
solid (VLS) mechanism, it occurs
when a droplet composed of a satu-
| rated solution of a crystalline mate-
\ rial and an impurity receives atoms
from a vapor, and then deposits these
| atoms at the interface between the

wWww . americanradiohistorv.com

Equipment used to produce crystals. The quartz tube wrapped with an rf induction-
heating coil contains a silicon crystal on which a small particle of gold reacts with
silicon to form a liquid droplet. A vapor of silicon tetrachloride and hydrogen is
passed over the sample in the tube, silicon atoms enter the liquid, supersaturate it,
and deposit themselves at the interface between the droplet and ihe substrate.
Scientists Richard S. Wagner and William C. Ellis inspect the process.

droplet and a crystalline substrate.

To grow whiskers or rodlike
crystals of silicon by the VLS mech-
anism, small particles of gold are
placed on a silicon substrate crystal
and heated in a furnace to form drop-
lets of gold-silicon alloy saturated
with silicon. Then a vapor of silicon
tetrachloride and hydrogen, which
can react to produce elemental sili-
con, is passed over the droplets. The
droplets receive silicon atoms from
the vapor or, perhaps more likely,
serve as a catalyst for the reaction.
Silicon atoms entering the liquid
supersaturate it, causing silicon and
minute quantities of gold to freeze
out (solidify) on the crystal sub-
strate. As this process continues, the
alloy droplet becomes displaced from
the substrate crystal and rides atop
the growing whisker.

The discovery of the VLS mech-
anism stems from research on the
growth of microscopic hairlike fila-
ments, or “‘whiskers”, eight-millionths
of an inch thick, that mysteriously
grow on certain metals.

Armed Forces Day Is May 16

The traditional Armed Forces
message from the Secretary of De-
fense will be transmitted May 16 at
11:00 pm, EST (0300 GMT May
17). Ten MARS frequencies ranging
from 3.347 to 14.045 mc are used.

RADIO-ELECTRONICS
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Pick the course for your career...

Electronics Technology

A comprehensive program
covering Automation, Com-
munications, Computers,
Industrial Controls, Tele-
vision, Transistors, and
preparation for a lst
Class FCC License.

First Class FCC License

X oF- =S U Ao TR LS Ny
ChARAD s PRI+ o a

<

2 If you want a 1st Class

FCC ticket quickly, this
streamlined program will
do the trick and enable
you to maintain and serv-
ice all types of transmit-
ting equipment.

FIRNT €1 aus

Electronic Communications

Mobile Radio. Microwave
and 2nd Class FCC Prep-
aration are just a few of
the topics covered in this
""compact” program . . .
Carrier Telephony too, if
you so desire.

Here's an excellent stu-
dio engineering program
which will get you a 1st
Class FCC License and
teach you all about Pro
gram Transmission and
Broadcast Transmitters.

Get A Commercial FCC License
.». Or Your Money Back!

coupon below and mail it to us today. We'll send you . ..

A Commercial FCC License is proof of electronics skill
and knowledge. Many top jobs require it . . . every em-
ployer understands its significance. In your possession, an
FCC Commercial Ticket stamps you as a man who knows
and understands electronics theory . . . a man who’s
ready for the high-paid, more challenging positions.

Cleveland Institute home study is far and away the
quickest, most economical way to prepare for the FCC
License examination. And that’s why we can make this
exclusive statement:
The training programs described above will pre-
pare you for the FCC License specified. Should
you fail to pass the FCC examination after
completing the course, we will refund all tuition
payments. You get an FCC License . . . or your
money back!

Before you turn this page, select the program that fits
your career objective. Then, mark your selection on the

Cleveland Institute

¥
(j_o\" P s,

of Electronics
1776 E. 17th Street, Dept. RE-91
Cleveland 14, Ohio

‘.xO‘J-VN
'\d
¢
Ounen

4, N
CIMPNY

Accredited Member

MAY, 1964

’

without obligation . . . complete details on our effective
Cleveland Institute home study. Act NOW . . . and
insure your future in electronics.

Mail Coupon TODAY For FREE Catalog

Cleveland Institute of Electronics

| |
' 1776 E. 17th St., Dept. RE-y1 I
I Cleveland 14, Ohio I
I Please send FREE Career Informa- How to Succeedw |
I tion prepared to help me get ahead in in El ectronics '
Electronics, without further obligation.

I X I
I CHECK AREA OF MOST u‘wwu.u~.m‘mwawt§z;ﬁ;« |
| INTEREST— > |
| D Electronics Technology D First Class FCC License |
| D Industrial Electronics D Electronic Communications :
| [] Broadcast Engineering O

| other |
: Your present occupation I
| Name _ Age. '
I (please print) |
| Address |
| |
I City Zone State |
| Approved for Veteran’s Training under Korean GI Bill. RE-81 I
L
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a big improvement on an old favorite...

NEW WINEGARD
COUPLER

BOOSTER

Model BC-208

Runs 1to4 TV or FM sets

Replaces Model WBC4-X

Boosts Signal... Cuts snow...
no picture smear... no interac-
tion...8 DB gain to each out-
put.

Winegard engineers have taken ad-
vantage of the newest ampliframe
shielded triode tubes to develop
an improved booster-coupler. The
new BC-208 uses two 6HA5 tubes

for higher gain and less noise. FM
gets a boost, too, in this new cir-
cuit as it covers the entire FM
band 88-108MC. It’'s a great new
product from Winegard for better
color, black & white or FM re-
ception. Ask your distributor or
write today for spec. sheets. Check
the comparison chart against the
old Winegard Booster Coupler.

Number of tubes

Gain to each isolated output
Gain across FM Band

Noise Figure, Low Band
Noise Figure, High Band
Isolation between outputs
Signal Input

Maximum Signal Qutput
ON-OFF Switch

Response

No-strip terminals
Removable mounting bracket
Module wiring

Number of isolated outputs

20 to 350,000 microvolts
1,800,000 microvolts

Flat =!,db per any
6mc channel

BC-208 WBC4-X
2 6HAS 16DJ8
--8db --5.8dh
~-7db -+1.2dh
3.7db 3.8db
5db 5.2db
18db 8db

20 to 300,000 microvolts
1,500,000 microvolts
Yes Yes

Flat =,db per any
6mc channel

Yes Yes
Yes No
Yes No
4 3

ANTENNA

Winegard Co.

SYSTEMS

3013-E KIRKWOOD, BURLINGTON, IOWA

10

WWW . americanradiohistorv.com

The broadcast will be at 25 words
per minute and a certificate will be
forwarded by the Secretary of De-
fense to all persons submitting per-
fect copy.

Transmission should be copied
as received. without attempting to
correct transmission errors. Time.
frequency and call sign of the station
copied, and the name, call sign (if
any), and the address of the individ-
ual submitting the entry must be in-
dicated on the page containing the
text. Entries are to be submitted to
the Armed Forces Day Contest, Room
5B960, the Pentagon, Washington,
D. C.

Radioteletypewriter receiving
contest and cross-band transmissions
between U.S. military stations work-
ing outside the amateur bands and
hams will also feature the day—the
only time in the year that amateurs
may legally work cross-band with the
designated military stations.

Joe Marshall Dead

Joseph Marshall (Krechniak)
died Feb. 23 at the age of 55. He had
suffered a heart attack a month ear-
lier, but had apparently recovered.

Joe Marshall’s excellent writing
style stemmed from his experience
as a fiction writer. He had written
short stories for 25 years for the
Saturday Evening Post and other
magazines, He contributed a few
radio articles to QST in the 30’s and
was a steady contributor to this mag-
azine since June 1950.

A few of his articles were by-
lined Joseph Krech. the first part of
his legal name. He was also a fre-
quent audio contributor to other mag-
azines, and the author of books on
audio and high fidelity.

Eleven Award Winners
Announced by IEEE

The Medal of Honor of the In-
stitute of Electrical & Electronics
Engineers “for an exceptional contri-
bution to the fields of science and
technology . ..” was awarded to Har-
old A. Wheeler of Wheeler Labs.
Great Neck, N.Y., “for his analyses of
the fundamental limitations on the
resolution in television systems and on
wide-band amplifiers, and for basic
contributions to the theory and de-
velopment of antennas, microwave

RADIO-ELECTRONICS

*


www.americanradiohistory.com

MICROELECTRONICS — Medium-
size ant dwarfs integrated semi-
conductor circuit (black square)
containing 8 transistors, 12 re-
sistors.

Photo courtesy of Business Week,

“h

The photo above shows just one of the dramatic technical break-
throughs of the space age. Each day new developments are out-dating
conventional systems and components—and are out-dating electronics
men who can’t measure up to more demanding employment require-
ments. Protect your career by supplementing your education with a
CREI Home Study Program. CREI offers you specialized knowledge in
every field of advanced electronics including new program in Space
Electronics which covers Space Data Systems, Space Tracking Sys-
tems, Spacecraft Guidance and Control. If you work in electronics
and have a high school education, mail coupon for FREE book or
write: Dept. 1405-B, 3224 16th St., N.W_, Washington, D. C. 20010.

Accredited Member of the National Home Study Council

CRET

Founded 1927

MAY, 1964

Has the\$ i -_

SEND FOR FREE BOOK

I______________________.I

I & o ge. THE CAPITOL RADIO ENGINEERING INSTITUTE |

| ellessad, et Dept. 1405-B, 3224 Sixteenth St., N.W. |

i Washington, D. C. 20010 ]

l || Please send me FREE book describing CRE! l

| . Home Study Programs including new Pro- |
gram in Space Electronics. | am employed

| p

I in electronics and have a high school edu-

- cation l
| ‘ |
I Name Age l
b Address I
I City Zone State i
| |
Il Employed by 1
E Type of Present Work I
i Check: [J Home Study [ Residence School [7J G. 1. Bill I

€3
11
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PRODUCTS
FOR
MODERN
LIVING

NOW...

THE FABULOUS

'G. E. COMBO

PLAYS ANYWHERE

ON 110 AC OR 12v DC

BATTERY CURRENT
For

Auto e Boat e Plane

CampssePicnicsTrailer

ATR MODEL 12T-RME-1 INVERTER .. $3995

*G.E.MODEL M110Y 11" PORTABLE Ty $9995
*Available at G.E. TV Dealers

Both Only $13929

THE@ MODEL 12T-RME-1 ONLY ONE
OF A FAMILY INVE TE
OF FAMOUS DC-AC R

Also NOW...

Nl @ ALL-TRANSISTOR
CIRCUITRY ULTRA COMPACT
UNIVERSAL MODEL 707

@mmm DASH . -

UNDER DASH 560

Complete with variable tone control . . . R.F. stage
+ Built-in speaker ... and External speaker jack.

ATR MODEL 707 .............. $2995 Retail

,:J ALL-TRANSISTOR

¥ ROOF-MOUNT and

& IN-DASH MODELS
TRUCK

¢’ MODEL TR-720

FITS ALL TRUCKS e BOATS o
STATION WAGONS
INSTANT PLAY ... POWERFUL

Complete with patented antenna-yoke assembly.
(U.S. Patent No. 3,087,118, Canadian Reg. 575,567)

$44%5 Retall

B @ 7" Battery
C:j EI.lMINATOR

A For Demonstrating and

& Testing Auto Radios—
“,‘\ TRANSISTOR or VIBRATOR
OPERATED!
@ gl Designed tor testing D.C.

Electrical Apparatus on Reg-
ular A.C. Lines.

MAY ALSO BE USED AS A BATTERY CHARGER

MODEL 610C-ELIF . .. 6 volts at 10 amps. or 12 vaolts
at 6 amps. Shipping weught 22 Ibs.

USER NET PRICE . . .

AUTO RADIO and
COMMUNICATION

LONGER-LIFE

VIBRATORS

*‘The Best by Test!'’

SEE YOUR ELECTRONIC PARTS DISTRIELUTOR OR
WRITE FACTORY FOR LITERATURE & DEALER PRICES

ATR ELECTRONICS, INC.

Quatity Prod Since 1531
@ St. Paul, Minnesota 55101—U

[EEE Founders Award was givento A. G. L. McNaughton (left) of Ottawa, Canada.
John R. Pierce (center), director of research communications principles, Bell Labs,
receiver of the Edison Medal. The IEEE Medal of Honor was awarded to H. A.

Wheeler (right), Wheeler Laboratories,

elements, circuits and receivers.”

The annual Edison Medal, given
for technical achievements extending
over a period of years, goes to John
R. Pierce of Bell Labs “for pioneer
work and leadership in satellite com-
munications and . .. contributions to
electron optics, traveling-wave theo-
ries and the control of noise in elec-
tron streams.”

The Founders Award. given an-
nually for outstanding service to the
IEEE and the profession, goes to
George McNaughton of Ottawa, Can-
ada.

The Lamme Medal was awarded
to Loyal V. Bewley, General Electric
Co.. Schenectady, N.Y.: the Educa-
tion Medal to B. Richard Teare, Jr.
of Carnegie Institute of Technology.
Pittsburgh: the Morris Liebmann
Memorial Prize to Arthur L. Schaw-
low. Physics Department, Stanford
University, Calif., and the Harry Dia-
mond Memorial Prize to James R.
Wait, National Bureau of Standards,
Boulder, Colo. Four prizes for scien-
tific papers were also issued.

CALENDAR OF EVENTS

1964 Electronic Components Conference, Moy 5-7;
Morriot Twin Bridges Motor Hotel, Washington, D. C.
16th Annuol Aerospace Electronics Conference, Moy
11-13; Biltmore Hotel, Dayton, Ohio.

1964 May Electronic Parts Distributors Show, May
18-20; Conrad Hilton Hotel, Chicago, IH.
International Instruments, Electronics & Avtoma-
tion Exhibition, Moy 25-30; Olympio, Llondon,
England.

10th Annual Radar Symposium, Moy 26-28; Fort
Monmouth, N. J.

international Symposium on Global Communica-
tions (GLOBECOM VI), June 2—4; University of Pennsyl-
venia and Sheraton Hotel, Philadelphia, Pa.

National Telemetering Conference, June 2-4; Bilt-
more Hotel, Los Angeles, Colif.

Symposium on Quasi-Optics, June 8-10; Statler-
Hilton Hotel, New York, N. Y

6th National Symposium on Electromagnetic Com-
patibility, June 9-11; Los Angeles, Colif.

Chicago Spring Conference on Broadcast & TV Re-
ceivers, June 15-16; O'Hare Inn, Des Plaines, IIl.
1964 Conference on Precision Electromagnetic
Measurements, June 16-18; Natianal Bureau of Stan-
dards, Boulder, Colo.

International Unit System
Adopted by NBS

The National Bureau of Stan-
dards has adopted the International
System of Units and will employ it
in all publications, except where their

www.americanradiohistorv.com

Great Neck, N.Y.

use might be confusing to the recipi-
ents. Standards and measuring devices
normally valued in inches, pounds
and gallons will continue to be cali-
brated in these units. Most of the
units are already in use in the United
States.

One unit that will be a definite
change is that for frequency. The
ftertz (symbol Hz), used for decades
in continental Europe as the equiva-
lent of our “cycles per second,” has
become the standard for US use also.
A frequency of 1 megacycle per sec-
ond (1 mec) will be | megahertz
(1 MHz).

Voice of America
Broadcasts Space News

Latest data on new satellite
launchings (including orbit informa-
tion and radio frequencies) and up-
to-the-minute revised statistics on
satellites in orbit is being broadcast
6 days a week. The program is con-
ducted by the Voice of America and
the National Academy of Sciences.

Programs are in English and are
called SPACEWARN  broadcasts.
They will continue to May 2. 1964,
from several VOA stations on fre-
quencies from 6 to 11 mc. Program
times are 0330-0335 GMT Tues-
day-Sunday and 10:30-10:35 PM
EST Monday-Saturday.

The Voice of America Radio
Amateurs’ Notebook is being contin-
ued from 0730 to 0745 and 0845 to
0900 Sundays on 12 f{requencies
from 5.995 10 17.735 mec.

New Laser “Rifle”’
Not a Death Weapon

The laser -rifle.” recently re-
ported in the newspapers as having
been delivered to Frankford Arsenal
in Philadelphia by Maser Optics of
Boston. is not a lethal or incendiary
weapon. according to spokesmen at
the arsenal. It is intended, it is stated,
as a research instrument, for ranging
(presumably in the radar sense) and
other purposes.

A gunlike laser was. incidentally,
described and illustrated in Rabpio-
ELECTRONICS in January 1963 (page
31.) END

RADIO-.-ELECTRONICS
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SEND NOW!

RCA INSTITUTES, INC. pepr. rest

350 West 4th St., New York, N. Y, 10014

Rush me by return mail your FREE illustrated 64-page book
on electronics careers through Home Training! No obligation
to me! No salesman will call!

NAME AGE

ADDRESS

CITY STATE ZIP

Classroom Training available in New York City. Coeducational classes start
four times a year. Check here for FREE Resident School Catalog O3

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

Company, Ltd., 5581 Royalmount Ave., Montreal 9, Quebec.

RCA will show you how to start
a profitable career in Electronics at home!

Faster,
Easier Way to Begin

If you are considering a future in
electronics, now is the time to
start! A great new teaching aid—
“AUTOTEXT", developed by RCA
and introduced by RCA Institutes,
will help you master the funda-
mentals of electronics almost auto-
matically. “AUTOTEXT" is a system
of programmed instruction, a
method of learning, proved with
thousands of students. Even people
who have had trouble with conven-
tional home training methods in
the past are finding it easier and
more fun to begin their training
this new way.

Complete Selection
of Courses

RCA Institutes offers you a really
wide selection of Home Training
Courses for every phase of elec-
tronics. You can actually pick the
field of your choice from a great

MAY, 1964

variety of courses such as:

» Electronics Fundamentals ¢ TV
Servicing ¢ Color TV « Communica-
tions « Computer Programming
Drafting « Automation * Transistors
¢ Industrial Electronics.

Liberal Tuition Plan

RCA Institutes Tuition Plan affords
you the mest economical possible
method of home study training. You
pay for lessons only as you order
them. No monthly payments! No in-
stallments necessary! No long term
contracts! If you should wish to in-
terrupt your training for any reason,
you can do so and not owe one cent!
Top Quality Equipment

All equipment furnished to you in
RCA Institutes Home Training
Courses is top quality. All kits and
the equipment you build are yours
to keep and use on the job! You
never have to take apart one piece
to build another!

www.americanradiohistorv.com

Graduates Prove Results

RCA Institutes Graduates not only
enjoy the prestige associated with
the internationally famous name of
RCA, but some have gone on to
open their own businesses; have
important positions in business,
industry and government.

START BUILDING A
BETTER FUTURE TODAY!
SEND COUPON RIGHT AWAY!

RCA INSTITUTES, .

DEPT. RE-54

A Service of Radio Corporation of America
350 West 4th Street, New York, N. Y. 10014

The Most Trusted
» Name in Electronics
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IT PAYS TO USE AEROVOX!

Now the fB‘est'
Choice is Yours

New Aerovox Type DBE
Dipped Bi-Electric Capa-
citors are now available!

Yes, we've rounded out our line of top-
quality paper film capacitors to provide
you with your choice of the most up-to-
date and dependable replacement units
available anywhere. Your Aerovox distribu-
tor can now supply your every need for the
new Type DBE Dipped Bi-Electric capaci-
tors, designed and manufactured to meet
the highest possible reliability standards.
They're packaged in the same handy see-
thru plastic bags as the popular Aerovox
Type BE units, sealed for your protection.
See your Aerovox distributor salesman or
counterman for complete details. Techni-
cal data is yours for the asking...simply
ask for a copy of Bulletin NPJ-130.

Whether your choice is the new Type
DBE...or Type BE and V161 Mylar* capac-
itors used regularly by successful techni-
cians everywhere. .. standardize on Aerovox
for every service job. Why take unneces-
sary chances — protect your reputation and
your profits by ordering “Aerovox only”
from your local Aerovox distributor.

BE Bi-Electric® Mylar
Paper Bypass Tubulars
combine the special
Aerolene® impregnant
and exclusive Polycap®
case to bring you a
truly superior bypass

capacitor. No cracking f
or chipping problems, ." J||'
even when leads are |

extended for axial [ §
mounting. Ask for ¢ !

Bultetin NPJ-118.

”fi V161 Aerofilm® Mylar
3 Capacitors are
extremely stable axial

lead units featuring the
Polycap case and epoxy

end seals which will

not flow, soften or melt

at any operating
temperature! They

“ combine high insulation
resistance and low

dielectric absorption

and power factor.

*Registered DuPont trademark

Zen AEROVOX

s

CORPORATION

DISTRIBUTOR DIVISION, NEW BEDFORD, MASS.

. Technical Leadership—Manufacturing Excellence

s RN

14
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orrespondence

Multiplex Video Improved

Dear Editor:

Your editorial “Multiplex Video”
(March 1964, page 23) was interesting
and, as these things should do, started
up the thinking process.

I'd like to put in a little improve-
ment that would make the whole thing
possible at essentially no cost to the
viewer!

I say that no auxiliary picture tubes
are needed at all. The main picture is
simply shrunk down a little and the extra
channel pictures are simply inserted
around one side and the top of the pic-
ture, by the station showing the main
picture. TV stations would cable their
programs to each other, and each would
insert the reduced extra pictures around
the edge of its own program picture. This
kind of thing is being done right now by
studio special-effects generators.

The viewer could have a size con-
trol to cut out the extraneous material if
he wanted to. If the sound could be mul-
tiplexed onto the picture, the viewer
could get the auxiliary station’s audio by
aiming some kind of photoelectric gad-
get at the particular picture “insert” he
was interested in. Of course, this would
be an accessory and so the basic cost of
the TV might be almost normal.

Individual stations themselves could
use the picture-insert technique for stock
reports, show previews, news, weather,
foreign-language subtitles, etc. Extra
audio sent this way could be used for
stereo effects, other languages, back-
ground music or other sensory effects.

PETER LEFFERTS

President
Electro Audio Research Laboratories
Hopewell, N.J.

[Sounds quite reasonable clectron-
ically. But who is going to sell our broad-
casters, who will refer to each other
only as “another network.” on the idea
of running their competitors’ programs
as frames for their own images?—Editor]

Wants Oscillator-Fregqmeter
Kits for Organ Service

Dear Editor:

Mr. Kirk’s fine article in the Janu-
ary issue of Rabio-ELEcTRONICS (“Elec-
tronic Organ Service Bench™) was very
interesting to me.

I have been working with electronic
organs for the past 7 years, and this is
the first time 1 have ever found anyone
who is actually trying to help in this field.

I wish he would make up kits for
the audio generator and frequency meter,
along with complete instructions. They
would sell like hotcakes. We are told that

www.americanradiohistorv.com

about 1,000,000 electronic organs have
been sold, and that 2,000,000 more are
expected to be sold in the next year or
two. We know that organs do require
attention, since they are made by man.
Mr. Kirk’s article is the first of its kind
I have read. Seems most other electronics
men confine their thinking to radio and
TV.

Berlin, Wis. L. C. UMBREIT

Finds Organ Service
Story Misleading

Dear Editor:

The article in the January (1964)
issue by Jim Kirk (“Electronic Organ
Service Bench™) is very misleading!

I am an electronic organ field serv-
ice engineer. This is my tenth year in this
field, so I can speak with some authority.

First of all, if you haven’t grown up
with the organ field, the best background
is industrial electronics or computers,
not TV or radio. Most times, TV and
radio men make poor organ men.

Next, 1 have found that full-time
organ service men do superior work and
charge much less than part-time organ
men. It take a full-time man to be really
proficient.

Mr. Kirk never mentioned transis-
tors. All organ manufacturers use them.
In the near future, there will be no tube
organs.

Tuning can be done by ear. If a
piano can be tuned that way, so can an
organ. The Bryant School in Sacramento,
Calif., has an excellent organ course that
teaches tuning by ear.

True, the Conn Stroboconn costs
about $700 and is not very portable, but
they also have a Strobotuner for about
$125 that is portable.

Concerning having a tape recording
of a Hammond organ’s fundamental
pitches: the Hammond is not a tempered-
scale organ, and therefore is not exactly
in tune with most other instruments.

When frequency dividers get out of
step, it is extremely easy to tell which
one is not dividing. An experienced man
can tell just by fingering the keyboard.

As far as the audio generator and
frequency meter are concerned, 1 feel
that it would be a white elephant for any
organ service man! Organs have dozens
of audio generators in them, so you can
get any frequency from the organ itself.
And if you can’t precision-tune the organ
with the frequency meter, the meter is
useless. Normal hearing can detect an
error of .01% in the pitch of a note in
the tempered scale.

Normally the organ owner does not
have a service manual for his instrument.
Many organ manufacturers void their
warranty if he requests one.

Labor charges should not be kept
high. Nation-wide, the average yearly
cost of maintaining a home organ is
$15-20. This includes parts and labor.
In traveling through the 50 states, I find
that the better the organ man, the less he
charges. [Interesting!—Editor]

At present, the electronic organ has
penetrated only 3% of the population.
Theretore, the need for organ men is
(Continued on page 18)

RADIO-ELECTRONICS
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YOUR FIRST GLASS COMMERCIAL F.C.C. LICENSE

Your Ticket To A Better Paying Job And Greater Job Security

We train you — prepare you to pass the FCC exam for your first class FCC license. The
leading course of its kind, Grantham FCC License Preparation is available in resident classes
in Los Angeles, Calif.; South Gate, Calif.; Seattle, Wash.; Kansas City, Mo.; and Washing-
ton, D.C. Or, if you prefer, our specialized training is available in your own home from our
Home Study Department, Kansas City, Mo. Regardless of where or how you study with

Grantham, you are taught right and prepared quickly for your first class FCC license,

Grantham Students Get Their Licenses

Following is a list of a few of the many students
who have completed our FCC license preparation
recently and obtained their first cluss FCC licenses :

Edwin Keister, 1201 Dennis Ave., Silver Spring, Md.
Herbert Braswell, 416 E. Bellefonte Ave., Alexandria, Va,
Floyd R. Henderson, 3219 Andrita St., Los Angeles, Calif.
Gerald DD. Herbert, Route 6, Bloomfield, Iowa

William Seymour, 6924 - 32nd St., N.W., Washington, D.C.
Nelson H. Crumling, 92 N. Second St., Mt. Wolf, Pa.

Irvin Griffin, 2421 W. Lexington St., Baltimore, Md.

Denis Christopherson, 4402 Waite Lane, Madison, Wisc.
David H. Klempel, Lambert, Montana

Armand E. Pinard, P O. Box 3193, Washington, D.C.
Wayne A. Taylor, 4111 Nicholson St., Hyattsville, Md,
William I. Brink, 12 Meade Ave., Babylon, L.I., N.Y,

John Ponchock, Box 88, Coupon, Pa.

John A. Cork, 3535 N. Utah, Arlington, Va.

Charles Bartchy, 1222 S. Park Ave., Canton, Ohio

Gene M. Walker, 1400 S. Wilcox Ave., Monterey Park, Calif.
David Kaus, 5218 Canterbury Way S.E., Washington, D.C.
Wm, S. Bullock, 2 O. Box 1133, Atlantic City, N.J.

James W. Logan, 464 DeLeon Dr., Miami Springs, Fla.
Emory R Valla, Box 616, Imperial, Pa.

Hall Blankenship, Route 2, Rockwood, Tenn.

Charles D. Summers, 451 Hillerest Dr., Statesville, N.C.
William H. Ames, CMR 2, Box 2112, Travis AFB, Calif.
Alexander Mikalaski, 4510 Rittenhouse St., Riverdale, Md.
Wayne F. Murphy, 317 Jefferson St., Roanoke Rapids, N.C.
Ralph Munday, 417 W. Pecan, Rogers, Ark.

John L. Marlow, Box 384, Umatilla, Ore.

Allen Lee Park, 3024 S. Buchanan St., Arlington, Va.
Clarence E. Daly, 517 N. Allendale St., Baltimore, Md.
John M. Quickel, Jr,, 1418 Saratoga Ave., N.E., Washington, D.C.
Garland Hadley, 205 E. Washington St., Shepherdstown, W. Va.
George L. Heable, 214 N. Main St., Attica, Ohio

Robert J. Maickel, 520 Market St., Havre De Grace, Md.
Harold F DeBruin, 1621 N. Morrison St., Appleton, Wisc,
James Lee Winde, 805 Princeton Rd., Wilmington, Del.
Thomas J. Bailey, 1005 Penn St., Hollidaysburg, Pa.
Charles G. Suit, 8016 - 14th Ave., Hyattsville, Md.

James R. Reese, Jr., Station WCFV, Clifton Forge, Va,
Charles Deitzel, 342 Walnut St., Columbia, Pa.

Norman Tilley, Jr., 8613 Piney Branch, Silver Spring, Md,
Guy C. Dempsey, 1326 - 19th St., Washington, D.C.

EarlJ. Mahoney, Box 296, Newport, Vt.

Joseph J. Hytovick, 260 Poplar St., Dickson City, Pa.
Charles H. Hayden, 2607 Kirkwood Pl., Hyattsville, Md.
James D. Neidermyer, R.D. 1, Leola, Pa.

John D. Borin, 5356 Franklin Ave., Hollywood, Calif.
Arthur C. McGuire, 1510 Mahiole Pl., Honolulu, Hawail
Roy Coleman, 769 Yale Ave., Baltimore, Md.

Daniel F. Fountain, 710 Chrysler St., Kalamazoo, Mich,

THIS 44 PAGE
BOOKLET

FREE!

inion
s :
—
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GRANTHAM F.C.C. LICENSE

TRAINING OFFERED AT:
L0OS ANGELES, CALIF.

Our free, 44-page booklet, “Careers in Electronics,”
contains full details on how Grantham training can
prepare you for your first class FCC license and for
a successful electronics career. For your free copy,
complete the coupon below and mail it to our
National Headquarters Office (address in coupon),
or write or telephone one of our teaching divisions
which appear to the left. You’ll be glad you did!

GRANTHAM

SCHOOL OF ELECTRONICS

maoaeoaseesa i in envelope or paste on postal card =eeceacaaaan

: To: GRANTHAM SCHOOL OF ELECTRONICS

NATIONAL HEADQUARTERS OFFICE

1505 N. Western Ave., Los Angeles, Calif., 90027 HO 7-7727 1505 N. WESTERN AVE., LOS ANGELES, CALIF., 90027
SOUTH GATE, CALIF. Please send me your FREE 44 page booklet telling how | can get my
9320 Long Beach Blvd., South Gate, Calif., 90280 564-3421 commercial F.C.C. license quickly and can continue into advanced

! ! electronics if | wish. | understand there is no obligation and no
GARDEN GROVE, CALIF. salesman will call,
12732 Garden Grove Blvd., Garden Grove, Calif., 92640 530-0795
SEATTLE, WASH. Name PLEASE PRINT) Aee
408 Marion Street, Seattle, Wash., 98104 MA 2-7227 YTn
KANSAS CITY, M0. City
3123 Gilham Rd., Kansas City, Mo., 64109 JE 1-6320

State
WASHINGTON, D.C.
821 — 19th Street, NW, Washington, D.C,, 20006 ST 3-3614 I AM INTERESTED IN: [J HOME STUDY [J RESIDENT CLASSES 44-E
MAY, 1964 15
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DISTRIBUTOR SALES
GWENSBORO, KENTUCKY

Pleasure-Pak couron
EXPIRATION DATE: JULY {5 1964

e, Plonsors Pk coupsn w wiid for meschan
gtz us toldes 5 The ¥enesule Duiosd be
N when prOperty «aHdaed by youT distrbuTor

55 3 Phessure Pok Coupans ] g Amard
F 2 Plessyre:Pan Coupons & 33001 "8 Award
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Get in on General Electric’s
Pleasure Pak program

The purchase of General Electric tubes makes
you eligible to receive valuable merchandise
during G-E’s Pleasure Pak program. Imported
musieal steins, luggage, barbeque grills, tools,
sporting equipment, carving sets and table-
ware and many other things can be yours at a
tremendous discount or even free. All of these
are well-known brand name products or special
items that are not normally for sale.

Make your own selections
from G-E Pleasure Pak books

You're not limited to just one or two items.
General Electric Pleasure Pak books contain
48 handsome “prizes,” accurately illustrated
and described. When you buy G-E tubes, you
earn one of these books. Then it’s your choice
of the merchandise inside.

Ask your G-E distributor
how to earn Pleasure Pak books

Your General Electric receiving tube distribu-
tor has a supply of Pleasure Pak books. The
back cover of each book is a certificate redeem-
able for the merchandise shown in the book.
Ask your distributor how to get them. The
Pleasure Pak program is limited to April and
May, 1964. Better stock up on G-E tubes NOW !

1964

Progress [s Ovr Most Important Product

GENERAL &3 ELECTRIC
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and itself!

The 2TA pictured above is just one member of the Sonotone line, the most
versatile cartridge line available today.

The Sonotone cartridge line offers the electrical and mechanical flexibility
to substitute for dozens of competitive types. Of course, Sonotone cart-
ridges are direct replacements in over 14,000,000 phonographs that use
Sonotone cartridges as original equipment, too. Which means: If you stock
the compact Sonotone line, you'll have replacement cartridges for just
about every phonograph that comes into your shop. You'll also have the
famous Sonoflex®, the needle that puts an end to profit-robbing callbacks
caused by bent and broken shanks.

The Sonotone Cartridge Replacement Manual tells you what Sonotone
cartridge to use. Want an idea of how simple life can be with Sonotone?
For a limited time, we'll be glad to send you a free copy of the manual—
normally, it's 50 cents. Write:

Sonotone

Sonotone Corporation, Electronic Applications Division, Elmsford, New Ygrk
Cartridges * Speakers ® Microphones ¢ Headphones ¢ Hearing Aids « Batteries

WWW . americanradiohistorv.com

(Continued from page 14)
very small. The prospective organ service
man should consider this very carefully.
Organs are expensive to purchase but
economical to maintain.

The books Mr. Kirk lists are fine.

Fort Wayne, Ind. R. C. BROUNSTEIN

Old Gernsback Magazine

Available
Dear Editor:

Do you know of anyone who might
be interested in acquiring a bound vol-
ume of the Elecirical Experimenter. Vol.
2, May 1914 through May 1915? The
copies are in very good condition. The
whole volume was treated very well.

I would appreciate an offer.

4535 Cleveland RonaLp VoiT
St. Louis 10, Mo.

Compliments, Mr. Powell:
Some Symboiogical Notes

Dear Editor:

The pair of articles written by Mr.
P. R. Powell of GM’s Delco Div. (“'Serv-
icing 1963 Delco AM-FM Auto Ra-
dios,” September—October 1963) de-
serves commendation. He has a fine style
of writing and an economy of diction that
is just right. He writes very convincingly,
indicating an excellent acquaintance with
his subject.

I hope some day you will write
something about the transistor symbol
fracas. The Swedish symbology appealed
to me the one time 1 saw it in print. And
I hope you always plan a wiring dia-
gram so the base of the transistor is
pointing left, the collector to the upper
right. and the emitter at the bottom. I
(and I'll bet there are lots of others, too)
hate to have to stand on my head, so to
speak, to study the symbols when they
are drawn in a turned-around position.
Electron tube symbols were seldom, if
ever, in other than their normal tube-
manual position.

Ann Arbor, Mich.

[We do try always to arrange a
schematic in the most logical way. but
occasionally we have to sacrifice esthetic
and intellectual perfection to the mun-
dane demands of space and layout. And.
of course, there are times when it is log-
ical to run a transistor (or tube) symbol
in other than the “tube-manual” position:
for instance, in a push-pull or grounded-
base (grounded grid) amplifier.—Ediror]

LEwis C. ERNST

Notes on‘“Hexnash”
Dear Editor:

A 5-ma meter, more readily avail-
able on the surplus market than the
I-ma meter shown in the Hexnash game
(December 1963, page 82), can be used
in the game if the resistors are changed
to 300 ohms and the rheostat to 400
ohms.

1 found new surplus dp3t wafer
switches at Fox-Wood Supply, 954 No.
High St., Columbus, Ohio—13 pieces for
$2, postpaid.

This game isn’t as simple as it looks!

ROBERT F, WALLACE, PhD
Elecirical Mechanics Institute
Columbus, Ohio END

RADIO-ELECTRONICS
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Now...MORE TV THAN EVER in PHOTOFACT

B

»

TV RECEIVERS

in each new Photofact Set
beginning April 1964 (Set 687)

%

keep up-to-the-minute—at no increase in cost!

Now—FroToFACT gives you MORE and quicker-
than-ever TV service data coverage (plus coverage of
the kind of equipment you most frequently repair—
AM, FM, Phono, Hi-Fi and Stereo). It's a bigger
value than ever!

You get these famous PHOTOFACT time-saving,
troubleshooting aids to help you earn more daily:
Exclusive Standard Notation Schematics, packed
with the service details you need; full photo coverage

of all chassis views; complete replacement parts lists;
tube placement diagrams; actual waveform photos;
CircuiTrace* for printed boards; alternate tuner data;
disassembly instructions; field servicing tips—dozens
of other great time-saving features.

Take the right step to fast, money-making service
work—be sure you have PHOTOFACT at your finger-
tips when you need it. Sign up now for a money-saving
Standing Order Subscription!

SEE YOUR SAMS DISTRIBUTOR AND SUBSCRIBE TODAY — OR SEND ORDER FORM BELOW

LIMITED
lll‘rlﬁlf“-;':l‘;““l HOWARD W. SAMS & CO., INC.
SUBSCRIBERS HOWARD W. SAMS & CO., INC., REF-5 @
4300 W. 62nd St., Indianapolis 6, Indiana D
Sign up for a PHOTOFACT D Enter my subscription to PHOTOFACT effective with
Set. No, Month

Subscription for at least six
months, and get this ali-
steel file cabinet valued at
$9.95 for only $5.00! Re-
member, too, with a Stand-
ing Order Subscription you

D I 'enclose $5 for the single-drawer cabinet at halif price. | agree to
keep this subscription for at least six months. Place my subscrip-
tion with my Sams Distributor, who is:

(Distributor must be spectified)

pay only $1.95 per Set in- Name

stead of the regular $2.25

price. You save 30¢ per Set! Address

City Zone State
HALF-PRICE CABINET OFFER EXPIRES JUNE 30, 1964
Signature
e s e o —— e e e . — — — — — — — — — —— —— —— |
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THE NEW EXECUTIVE 750

Discover new operating performance with
International’s Executive 750 citizens band
transceiver. Turn the illuminated Channel
Selector dial . . . transmit and receive on any
one of 23 crystal controlled channels.

Set the HI-LO switch in the LO position . . .
dial Channel 1 through 12. Set the switch in
the HI position . . . dial Channel 13 through 23.

The Remote Console, installed under the
auto dash, gives you complete remote opera-
tion. It turns the set (in the trunk) on or off,
adjusts speaker volume and squelch at the
desired threshold.

The Executive 750 is complete with crystals,
external 4” speaker with cabinet, mounting
rack for Remote Console, trunk mounting rack

for set, push-to-talk microphone, DC power
cable, plus all necessary connecting cables.

International takes pride in introducing
the Executive 750 . . . engineered for mobile
operation . . . 23 crystal controlled channels
... operates on 6 vdc, 12 vdc, or 115 vac.

Available at your international dealer .. ..

WRITE TODAY FOR OUR 1964 CATALOG.

INTERN ONAL

CRYSTAL MANUFACTORIN €9., INC.

18 NORTH LEE e OKLAHOMA CITY, OKLA.

RADIO-ELECTRONICS
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Radio-Electronics

Hugo Gernsback, Editor-in-Chief

NEEDED: A NATIONAL FACTS CENTER

. .. Billions of Haphazard Facts Will Soon Drown Us . ..

IN oUR December 1959 issue, we wrote:

An important government official. commenting on
the chaos of electronic research, recently rebuked Amer-
ican research scientists for failing to make use of avail-
able Russian data. This occurred in early October, 1959,
during the Chicago meeting of the National Electronics
Conference, and was described in a news report:

“John C. Green, director, Office of Technical Serv-
ices, Department of Commerce, said his office began
translating Soviet scientific reports more than a year ago
and, because of the impact of Russia’s sputniks, had ex-
pected these translations to total 25% to 50% of its sales
of science papers. Actually, he said, they amounted to
only $50,000 out of the total of $500,000, or 10%.

“Mr. Green offered several reasons — researchers
don’t want new sources of information because they are
already floundering in reports; some still discount the
worth of Russian data, and others simply don’t know the
Russian translations are available.

“What scientific research needs,” Mr. Green de-
clared. *‘is a new professional—‘an information scientist’—
to peruse the mountain of information and dispense rele-
vant data to working resecarchers.”

“Floundering in reports” is stating the condition far
too mildly—*“drowning in reports” would, in our opinion,
be more to the point.

How could it be otherwise in an industry that mush-
rooms at such a fantastic rate of growth that it doubles
its new inventions and devices every few years? What
will the electronics field be in 10 years, 25 years, 50
years hence?

Today we have millions of electronic facts available
to our researchers. Soon there will be billions of facts—
what then?

Several times in recent years, research teams have
developed ‘new’ devices, only to find that identical ones
had been in use elsewhere for a different purpose. They
had been fully described in technical papers, too.

Since 1959, an urgent situation has become well nigh
desperate.

Useless, uncoordinated research and cffort badly dog
every industry today. Duplication in all endeavors is uni-
versal. Inventions or ideas are duplicated and “re-invented”
periodically in countries all over the globe.

The amount of effort and money that goes into these
foolish duplications is not only wasted but a constant source
of embarrassment to their authors.

e Thus a technical description of radar was originally pub-
licized with text and picture in the December 1911 issue of
Modern Electronics. But the idea lay dormant for 24 years.
Then, with great fanfare, it was ‘“re-invented” in 1935 by
various persons.

e FEarly in 1964, the War Department made public its hith-
erto highly classified “television bomb” under its code name
of “WALLEYE.” This nonnuclear bomb, with a television
camera in its nose, guides a bombardier to his distant target
and is then exploded from its carrier plane, even in an over-
cast. It was fully described and illustrated 13 years ago by the
writer in the January 1951 issue of Rap10-ELECTRONICS.

Every inventor and thousands of technicians are only
too familiar with these duplications and constant re-inventions
all over the world. Not only are huge sums and fortunes ex-
pended endlessly on these useless redundancies, but every
corporation, every large business is plagued with lawsuits
from the original inventors and patentees.

MAY, 1964

One would think that patent offices the world over would
know every patentable idea in every classification. Nothing
could be further from the truth. Hundreds of thousands of
patents are not worth the paper they are printed on—the same
ideas were printed and explained in countless books, maga-
zines and in the press years and decades before the patents
were issued. Why?
® There are only so many patent examiners and they cannot
see everything, in dozens of different languages. Hence, worth-
less patents are issued in every nation that has a patent
office. Such patents then must be contested in court after they
have been granted.

For this reason, the French—probably the first to do so—
grant their patents “Sans garantie du Gouvernement” (with-
out any guarantec by the Government). They learned from
sad experience that a patent, in the majority of cases, was also
an invitation to a patent suit.

The U.S. Patent Office is now hopelessly behind in its
work. It takes an average of 3 to 4 years to obtain a patent.
At the beginning of 1964 nearly 250,000 U.S. patent applica-
tions were pending! Experts tell us that we have far too few
patent examiners, of whom most are grossly underpaid, despite
the arduous, intricate work they have to perform.

It is also a sad state of affairs that. when finally a patent
has been issued, the art has often long surpassed the patent—
it has become antique and often useless, unless it has funda-
mentally new features. And such patents are rare.

How long is this unnecessary chaos going to go on, par-
ticutarly in the United States, which has probably far more
technical ideas, patents, processes and inventions than many
other countries combined?

Patent processing techniques must be revamped before

we bog down in such an avalanche of facts that it will take
us decades to extricate ourselves. We repeat here what we
have suggested several times in the past:
® A4 National Facts Center must be built and operated by
the Federal Government. Only the Government is big enough
to build and run such a center. It would be far larger than
even the Pentagon. Nor would the information which it sup-
plied be free—not any more free than present Patent Office
services. Whatever information was demanded by any indus-
try or individual would cost a scheduled statutory fee.
e The center would be equipped with possibly the largest
array of electronic computers in existence. Every important
scientific, electronic and industrial fact would be coded and
carded, as well as cross-indexed in various categories. All
these billions of facts would be fed to the computers in such
a manner that, upon inquiry. the proper information could
be given, often within seconds.

These facts and information would not come solely from
American sources. That would defeat the whole purpose.
Facts would be culled from every country of the world—
only in this manner could the center be all-comprehensive.

The Facts Center would have to be closely allied with
the Patent Office—each would be dependent upon the other.

In this manner industry, researchers, inventors and others
would not have to waste their time any longer in useless re-
search—the key to their problem would be forthcoming within
minutes from the Facts Center. To be sure, the key itself
would solve no problems—it would state, however, where your
vital information could be found. It would be an immense
shortcut for all research. —H.G.
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A Lab-Quality

Audio Generator

By JON IDESTAM-ALMQUIST

You'll be proud of this fine instrument

This article is for those who need an
audio generator a little better than avail-
able kits, yet who can’t aftord the stand-
ard laboratory types. The generator
described covers 1 cycle to 100 ke, with
less than .03% harmonic distortion be-
tween 20 and 20,000 cycles.

The complete instrument is actually
three independent parts: the generator
circuit itself (Fig. 1), the frequency-
determining network (Fig. 2) and the
output attenuator (Fig. 3). The bridged-
T frequency network and the attenuator
can be modified to suit your purposes,
and the attenuator can be omitted en-
tirely or constructed separately for use

Parts list for Fig. 1 {main circuit)

C1—50-50 pf, 450 volts, electrolytic

C2—32 pf (or 40 pf), 350 volts, electrolytic

€3, C4—200 pf, 250 volts, electrolytic

CH—filter choke, 22 h, 60 ma, 500 ohms (UTC 5-27 is
closest American equivalent)

F—fuse, 0.5 amp

J1, )2, 13, J4—5-way binding posts

R1—20,000 chms, 1 watt

R2—100,000 ohms, 2 watts

R3—470,000 ohms*

R4—120,000 ohms*

R5—1,000 ohms*

Ré6—pot, 5,000 ohms, linear

R7—1,200 ohms*

R8—1,000 ahms*

R9—2,700 ohms, 25 watts

R10—2,000 ohms

R11—pot, 500 ohms, linear, wirewound

Ri12—pot, 3,000 ohms, linear, wirewound

R13—750 ohms

*Should be 1%, deposited carbon type

T—power trans, 700 vct, 65 ma; 6.3 v, 1.5 a; 6.3 v,
0.3 a (Stancor PC-8408 or PC-8409 are closest
American equivalents. Since they have only one
6.3-v heater winding, parallel all 3 heaters and
omit ground to VY2 heater. Connect to R1-R2
junction.)

V1—6V4/EZ80

V2—6EJ7/EF184

V3—6BQ5/EL84

10-watt, 240-v lamps (2)—G-E 1056 or equivalent, or
3-watt, 120-v lamps [2)—G-E 356 or equivalent
{see text)

Dpst on—off switch {toggle or rotary)

Sockets, chassis, cabinet, miscellaneous hardware

with other devices.

The unit shown in the photos was
built in Sweden, but the parts are stand-
ard and American equivalents can be
used.

The oscillator circuit is about the
simplest that produces stable, low-distor-
tion sine waves over a wide range. It is
known widely as the Bureau of Stand-
ards circuit (Fig. 1). Several commercial
audio generators use the circuit, notably
the Heath AG-9 (now the 1G-72),
around which this instrument is pat-
terned.

The oscillator tube is a recent high-
transconductance frame-grid pentode, a
6EJ7/EF184. The cathode follower is
the well known audio beam power tube,
the 6BQ5/EL84. OQutput amplitude is
stabilized by two small tungsten-filament
lamps, which operate at low temperature
and about 3 mw input. They do not
glow in normal operation. [The author
used two 7-watt 240-volt lamps. The
nearest American equivalents are the
10-watt 240-volt 10S6, and the 3-watt,
120-volt 3S6.—Editor]

The circuit provides two sets of
output terminals, one a medium-imped-
ance high-voltage output, on which the
load should be 10,000 ohms or higher.
Its output voltage is controlled by R12.
The second output is for lower voltages
and is controlled by the 600-ohm attenu-
ator shown in Fig. 3. For accurate at-
tenuation this output must be loaded
with 600 ohms, either by the working
load or by the internal 600-ohm load.

PERR s R

e

e
xmuw&amwuu;-n. =

The completed instrument.

Sinusvagsgenerator = sine-wave gene-
rator

Dimpning i dB=— attenuation (‘damping

in dB’)

Yttre = outer (that is, external)

Hz = cycles (per second)— abbreviation
for Hertz”

If the external load is of high impedance,
switch in the internal 600-ohm resistor.

If the oscillator control (R6) is set
for 1 volt rms output at the low-voltage
terminals, with no attenuation (the most
convenient for calculations), the voltage
at the high-output terminals is about
11 volts rms.

The attenuator provides loss up to
83 db in steps of |1 db. A continuously
variable vernier (R11) allows interme-
diate settings.

If lamps other than the ones speci-
fied are used. the resistance values in
the oscillator control circuit (R6, R7,
R8) may have to be changed slightly to
get the output voltages mentioned.

The bridged-T network

This gencrator follows the Heath
unit in using switched fixed-frequency
networks to provide accurate, easily re-
settable frequencies. It saves much time
in making frequency runs and permits
returning to a frequency exactly rather
than approximating it on a continuously
variable dial. To provide enough fre-
quencies to make the generator useful,
and yet to avoid having to use hundreds

T 6V4/EZ80 . . . ..
PWR TRANS VI RECT poy eoha 5000 Fig. I—Main oscillator circuit.
- 2H, 50M4,500 GEJT(/)SECF|84 63%5}{&&84 .I/—J4. in .parts list refer to out-
V2A + ‘4 ) o vs U put binding posts below.
-0 Ihr.r -N—;: A § 2w
N7y | Cl-2x50/450v | RI 5
AC L = . BRIDGED-T NETWORK 2\ 0810
Vi v 20K/IW l—j—: 3lis2v { VERNIER)
o [e3vnsa 3 18 @PILCT + - 1
c2 e[S
s{ [ stE 7 | T 200X
FIG 2 250
6 63v/3a “4yv2
HI-VOLT
5 e Ooyreut
{-10v
ot [ _poseeriey (OO
! . T6000 ATTEN Ty
77CHASSIS GND “©ouTPUT
AT | POINT ONLY @ @ RI3 IV-T0RV)
7500
LAMPS (SEE TEXT)
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SWITCHED FREQ-8.3KC

. By

TO V2 FROM V3
(<11, X O N (SUShppepupupu S (PP (SRR W
CATH
0 Q) 2IAS 8T8 {THRU €3,C4)
FIRST R6 R7J20K
FIGURE 20K
0 345678910
—© 9 P99 9e9
SECOND dr R2I R28
FIGURE | IMEGS 200K 200K
r d
NOTE -
Xl XI0  yxI00 XI000 X1 X 10 X100 X 1000 ALL RESISTORS 1%.
{ Jo Jor e Teo % OR BETTER SEE TEN
murieLier  fer Je2 o3 Jea cs )y 2% 0 EE TEXT.
# 5 05 005 TsoopF
Tos  Toos TsoopﬂsaPF 3-25PF
1, C7—.05 pf . o .
C2, C8—.005 uf Fig. 2—Switched frequency-selective T-network the author

C3, C9—500 pf

C4—33 pf

C5—3-25 pf, mica or ceramic trimmer

C6—0.5 uf

All capacitors metallized paper, 200 volts, 1%, taler-
ance {or selected with capacitance bridgel}

R—100,000 ohms (see text)

R1, R4, R8, R11—100,000 ohms

R2, R3, R, R10—50,000 chms

R5, R12—25,000 ohms

R6, R7, R13, R14—20,000 chms

R15, R18, R22, R25—1 megohm

R16, R17, R23, R24— 500,000 ohms

R19, R26—250,000 ohms

R20, R21, R27, R28—200,000 chms

All resistors V3-watt, 1% deposited carbon

1, S2—rotary switches, 4 poles, 11 positions {Maltory
12411 or equivalent)

S$3—rotary switch, 2 poles, 4 positions (Mollory 12151
or equivalent)

the

of separate networks.
scheme of Fig. 2 was used.

Two 4-gang 11-position switches set
the first two significant figures of the
desired frequency, and a 2-gang 4-posi-
tion switch determinces the decimal mul-
tiplier. With the system of Fig. 2, you
can pick from more than 400 frequen-
cies in range of | cycle to 110 kc. The
ranges and their “resolution™ are: 1-110
cycles in I-cycle steps; 10—1,100 cycles
in 10-cycle steps; 100-11,000 cycles in
100.cycle, and [-110 kc in 1-kc steps.

If that's too complicated for you,
you might use a simpler switching ar-

switching

Fig. 3—Schematic of the 600-ohm pre-
cision dattenuator. To give marked atten-
uation values, net must work into 600-
ohm load, provided by R28 and R29 in
parallel. 1f external load is already 600
oluns (as in some broadcast and profes-
sional work), R28 and R29 should be
switched out with S8.

used. Simpler, or variahle, arrangements are also practical.

rangement giving fewer frequencies such
as the one in RaDpIO-ELECTRONICS, June
1958 issue (“Spot-O-Matic.” by 1. Queen.
page 96). It uses three toggle switches
plus a 4-position rotary for the decimal
multiplier.

The resistors should be 1% depos-
ited-carbon precision types, checked and
matched in pairs before being wired in.
The odd resistor R serves as a grid leak
at “zero frequency.” when the 6EJ7 grid
would otherwise be floating.

The capacitors should also be 1%
tolerance types. but, because they're so
expensive. it might be better to pick pre-
cise values from stock capacitors with
the help of a bridge. Try to match the
values shown in Fig. 2 as closely as pos-
sible. If you can do that. vou’ll be re-
warded with a frequency uccuracy of
better than 1%, and an amplitude vari-
ation of less than 0.1 db from range to
range among the three lower ranges.

The attenuator

It is made up of seven T-pads giv-
ing 1. 2,4, 6,10, 20 and 40 db attenu-
ation. The pads are separately switched
and can be used in combination. The
total attenuation of any combination of
pads is simply the sum in db of the
individual attenuations. The total loss
can be varied from zero to 83 db (1 volt
down to 70 pv) in steps of 1 db, Stand-
ard 1% resistors are used for most of

the pads. but paralleling two resistors is
necessary in some cases for best accu-
racv. Some pads are a compromise
between exact attenuation and exact
600-ohm impedance match, but the at-
tenuations (singly and in combination)
are within 1% of the nominal values.

If you have the patience, you can
pick out even more precise values. Try
the table on pages 98 and 99 of Basic
Audio Course (Gernsback Library Book
No. 66).

Test results

The completed audio generator was
tested on a Hewlett-Packard 330B dis-
tortion analyzer and an H-P 524D digital
counter.

Total harmonic distortion was so

R1—36 ohms

R2—33 ohms

R3—5,200 ohms

R4, R5—68 ohms

R6—2,400 ohms

R7, R8—136 ohms

R9, R28, R29—1,200 ohms

R10, R11—200 ohms

R12—820 ohms

R13—51,000 ohms*

R14—300 ohms

R15—330 ohms

R16—430 ohms

R17, R20—510 chms

R18, R19,—10,000 ohms*

R21—120 ohms

R22, R25—620 chms

R23—11,000 ohms*

R24—12,000 ohms*

R26, R27—24 ohms

*Can be 5% or 109% carbon composition types.
others should be 19, deposited carbon.

S1 through S8—dpdt toggle switches or 8-section dpdt
push-button stack

All

,--\bB __ 7208 —4DB _608_ .TIop8 72008 _ _T40DB__ PRESS WHEN EXT LOAD IS 60092
\ooshop Vs Ty TSy VTR UTTTes T UsE 7 Ve LY B
—0
Rl JR2 R4 RS R?7 JR8 RIO <RIl RI4 JRIS RI7 (RIB JRI9 JR20  JR22 JR23 JR24 JR25 r28 SR20
360 2330 3300 Ik SIK $6
N A X/ \ A (36200 3y
INPUT 689 1368 2000 3oon 5|on IOK 5109 szon 1.2K OUTPUT
R3- R6 R9 RI2 SRI3 RI6 R2I R26 < R2T
5.2K 2.4K 12K 8200 51K 4300 1200 2403240
> ‘ . O]
ALL RESISTORS 1% DEPOSITED CARBON EXCEPT RI3,18,19,23,24
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LOW OUTPUT NYLON MOUNTING NUTS FOR C3 & C4

i Ril VERNIER  RIC “

‘‘‘ T —

CHASSIS GROUND ‘POINT

Top view (above). Chassis construction shows efforts made to shield frequency-
selective and atrenuation componenis from hum fields. Bridged-T is especially sus-
cepiible 10 um at low-frequency settings (high resistances).

Bottom view (below). Ordinary American twist-tab can-mounting electrolytics are
quite all right for CI-C4. but C2, C3, C4 must be mounted on fiber plates and
grounded only via ground bus, to prevent ground loops.

PILOT LAMP

FREQUENCY
SWITCH

FIGURE

S

3RD
FIGURE f§

";
i

ON-OFF

OM-QFF SWITCH

24

WwWwW.americanradiohistorv.com

Fig. 4—These photos were made with a
Polaroid camera and a Tektronix oscil-
loscope. The upper photo shows the
generator’s output wave form at 1 (one)
cycle per second, and the lower one,
at 100 ke.

low it could not be determined exactly.
Within the limits of the analyzer (20
cycles to 20 ke), no figure greater than
03% showed up. A Heath HD-1 ana-
lyzer gave about .02% between the
same frequency limits.

The two scope photographs in Fig.
4 were made at | cycle per second and
at 100 kc. Frequency stability was better
than 0.2% as the line voltage was varied
+10%, —20%.

On the two lowest ranges (X1 and
X10), hardly any amplitude change was
detectable on a wide-band audio volt-
meter as the frequency was changed. At
very low frequencies, the oscillator may
take a few seconds to settle down and
stabilize at a new frequency, but once it’s
there, the amplitude is constant and the
same as at any other frequency in the
range.

On the X100 range, amplitude
variations were noticeable, but never
greater than 0.1 db. On the highest range,
the variations were somewhat greater—
about 1 db maximum.

These figures show that this is truly
an instrument of laboratory quality, even
though it is not expensive to build, I
recommend it to all serious audio en-
thusiasts and technicians. END

REFERENCES

Bailey, ‘‘Low-Distortion Sine-Wave Generator,”’ Elec.
tronic Technology, February 1960, page 64.
“*Monitar’’, ‘‘For Goiden Ears Only,”” RADIQ-ELEC-

TRONICS, May 1956, page 79.

Oliver, *‘The Effect of W-Circuit Nan-Linearity on the
Amplitude Stability of RC Generators,’” Hewlett-
Packard Journol, Veol. 11 No. 8-10, Aprii-June
1960, page 1.

Queen, ‘‘Spot-O-Matic,”” RADIO-ELECTRONICS, June
1958, page 96.

RADIO-ELECTRONICS


www.americanradiohistory.com

The ultrasonic intruder alarm can detect anything that moves.

PROBABLY EVERYONE HAS NOTICED THE
rising and falling pitch of a car horn as
it approaches and passes at high specd
(the Doppler effect). Why does it hap-
pen? While the blowing horn is ap-
proaching, ecach wave starts slightly
ncarer the listener than the preceding
one. Thus the waves, traveling with con-
stant velocity, need continuously less
time to travel from transmitter to re-
ceiver and arrive there within decreasing
time intervals. The result is the impres-
sion of an increasing sound frequency.
The opposite happens if the blowing
horn is moving away. Distances in-
crease, travel time of the successive
waves increases, and the result is the
impression of falling pitch.

The Doppler effect is still apparent

v2-6SL7

if the emitter and receiver are station-
ary, but a moving object between them
reflects part of the emitted waves. The
moving object behaves in this case like
a moving transmitter,

The ultrasonic motion alarm, for
which Patent No. 2.655,645 was granted
to Mr. S. Bagno, is based on this prin-
ciple. The patent, titled “Mecthods and
Apparatus for Detecting Motion in a
Confined Space,” marked the beginning
of a new era in the fight against crime.
An ultrasonic alarm installation, com-
bined with a foolproof annunciator and
monitoring system, is a protective sys-
tem not easily outwitted by criminals.

Ultrasonic motion detection
Fig. 1 is a diagram of the circuitry.

v4-0-172 6SN7

v3-6SL7

The speaker radiates ultrasonic energy,
generated by oscillator V4-b, into the
room to be protected. If any part of the
sound is reflected by a moving object,
it rcaches the pickup microphone at a
slightly different frequency than the ra-
diated ultrasound.

The received signal is amplified in
the reflex amplifier (V2), passes through
a high-pass filter, and is mixed in DIl
with the reference signal—19.2 kc—di-
rect from the oscillator. In the same
stage, the beating (Doppler) signal is
demodulated and fed through a low-pass
filter back to the input of the tube. R11.
connected into the low-frequency chan-
nel of the reflex amplifier, controls the
strength of the low-frequency signal,
which is further amplified, limited and
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Fig. I—Circuit of the ultrasonic motion alarm.
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Master control unit, located in room to Le protected.

k

View of the monitor unit. Units car be stacked to monitor several locations from one
convenient point.

IHE?E} S
HI»J_

RELATIVE AVERAGE AMPLITUDE

50

5
DOPPLER FREQ

Fig. 2—Doppler signal spectrum for vari-
ous disturbance sources.
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converted to dc. The dc signal (inte-
grated by R29 and C34, then fed to
relay control tube V3-b) builds up after
a few consccutive pulses to a level high
cnough to release the relay and trigger
the alarm. This makes the circuit insen-
sitive to random noise pulses.

The circuit is fail-safe: the relay is
in the energized (armature pulled down)
position in the non-alarm condition, and
sounds the alarm in the open position.
Therefore, if the relay circuit becomes
inoperative for any reason, an alarm is
sounded.

Why 19.2 ke?
Sound is reflected if it travels from
a lower-density to a higher-density

WwWwWw.americanradiohistorv.com

medium (or vice versa). The density of
air is much lower than that of any solid,
and therefore—provided a nonresonant
condition exists—the reflection of sounds
from a solid in air is practically 100%.

The ultrasound is thus confined to
the protected room. There is no encrgy
loss through the walls, and the system
remains insensitive to motions outside
them. This feature cannot be obtained
by any other meuns.

It is, however, neccessary that the
frequency be high cnough to prevent
thinner parts of the boundary (such as
doors or windows) from resonating and
vibrating at the sound frequency. From
this point of view, the frequency should
be kept as high as possible., Unfortu-
nately, the attcnuation of a plane wave
in air increases roughly with the square
of the frequency. So we have to find a
compromise between resonance loss and
absorption loss. The best was found to
lie between 19 and 20 ke,

System sensitivity

Just as in radio, sensitivity is lim-
ited by the signal-to-noise ratio. A unit
with 1/10-watt output and using one
speaker and one microphone cun pro-
tect a room 100 x 100 x 20 feet against
a moving object with a surface of .03
square foot, 100 feet away, under con-
ditions of minimum noise and spurious
turbulence.

There can be muany turbulences
other than those caused by intruders.
Temperature change alters the velocity
of the sound. and produces the Doppler
effect. However, this change is normally
too slow to trigger an alarm, though it
does change sound absorption. which
acts like a change in sensiriviry, Turbu-
lence produced by a fan. radiator or
open flame is quite different from that
produced by an intruder.

The relative amplitudes of the fre-
quencies of the Doppler spectrum for
different sources is given in Fig. 2. The
Doppler effect produced by an intruder
contains almost all frequencies between
2 and 60 cycles, with the peak between
30 and 40 and the low between 4 and 7
cycles. From 60 cycles on. the ampli-
tudes of the Doppler signals decrease
rapidly. A natural law determines the
spectrum of turbulence: the amplitude
is inversely proportional to the fre-
quency so that it decreases in amplitude
at higher frequencies.

A flame generates turbulence. while
it also reflects sound like an intruder.
As a result. its spectrum lies between
that of an intruder and that of the tur-
bulence. Flame does contain enough of
the spectrum of an intruder to trigger
an alarm,

By a clever idea which is the basis
of the Bagno Patent No. 2.794.974, the
effect of thermal turbulences is compen-
sated by the turbulences themselves!

RADIO-ELECTRONICS
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The very-low-frequency compo-
nents that predominate in this kind of
turbulence ure used to produce a posi-
tive bias which counteracts the negative
bias caused by the same turbulences at
high frequencies. The negative bias pro-
duced by the Doppler signal of an in-
truder or of a flame remains unaffected.
The positive bias, due to the very-low-
frequency signal of the turbulence, has
to be adjusted so that it compensates
only for that part of the total negative
bias which corresponds to the signal of
the turbulence in its range. Fig. 3 shows
how the compensation circuit works.

At the output of the second low-
frequency amplifier (V4-a), the spec-
trum of Doppler frequencies is divided
into very low and higher frequencies.
Because of the polarities of diodes D2
and D3, the low frequency gives a posi-
tive dc output, and the higher frequency
a negative one. The dc filters have a
long time constant to get an average
over a relatively long period of time.

Finally, the positive and negative
output voltages arc connected to a volt-
age divider (R27, R28) whose ratio is
chosen to give proper compensation. The
compensated dc signal (from the center
of the tap of the divider) is integrated
and fed to the relay control tube.

The transducers

Both spcakers and pickups are
mechanically and electrically similar.
Their operation is based on magneto-
striction. When a rod of nickel (or other
magnetic material) is premagnetized and
put into an electromagnetic field, its
length changes.

The transducers used for ultrasonic

-l W

Fig. 4 — Complete systein, from
protected room to monitor station.

DAY SETTING

L DOOR 8 WINDOW
CONTACTS

CONNECTED

A ALL SWITCHES SHOWN
FOR NIGHT OPERATION

PROTECTED ROOM

motion detection are certainly the sim-
plest of their kind: a hard aluminum
dome, resonating at approximately 19
kc, a pair of nickel rods 414 inches long
and %s inch in diameter. Each rod is
wound with approximately 1,000 turns
of fine copper wire, and has a pair of
mounting lugs that serve also as “match-
ing transformers” between the electrical
impedance of the rod and the mechani-
cal impedance of the dome—that’s all.

The electrical impedance of the
magnetostriction transducers is very low.
Long shiclded cables can be used with
no noticeable effect. The hemispherical
shape of the dome gives a nondirectional
characteristic, and a good mechanical
impedance match, to the surrounding
air.

The dome is suspended on three

& D3 RELAY
@ Y| HI-PASS = ILTER
£5|FILTER * AR _ —
W L—.
2ND LF Res RELAY
AMPL DIVIDER INTEGRATOR }— TugE
R27
D2 +
LO-PASS
FILTER —h— | FLTER

Fig. 3—Method of compensating for random thermal turbulence caused by radiators,
cooling systems, etc. in the protected room. See Fig. I also.

Master control
unit with its tam-
perproof cover,
and pickup micro-
phone. Speaker
unit is identical to
microphone.
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rubber-fitted screws and mounted in a
flat pan which serves as a mounting
post (see photo).

Tamperproofing

An ultrasonic alarm system (or any
other) can be fooled easily if there is
no protection against tampering. This
protection must cover not only the con-
trol unit, but all components, transduc-
ers, lines or switches that could be dis-
abled to prepare for a later intrusion.

The basic protection is similar to
that of a standard closed-circuit burglar-
alarm system, with contacts that open
if someone tries to gain access to a vital
portion of the installation. These con-
tacts are connected in series, and the
alarm triggers when any pair is opened.
Contacts are placed on the unit’s boxes.
transducer pans, and on windows and
doors of the protected area.

A day-night switch is provided to
turn off the intrusion section of the alarm
during working hours, but the tamper-
protection circuitry remains on continu-
ously.

Further protection is given by un-
dercurrent and overcurrent relays. The
series of contacts, with the wires con-
necting them, have a certain character-
istic resistance. Should someone try to
short out part of this resistance as
preparation for opening one of the con-
tacts, he would trigger the overload
relay. If he attempted to add series re-
sistance to the line to substitute for the
short, it would be very difficult to kecp
the line current absolutely constant, and
either the under- or overcurrent relay
would be bound to trip and trigger the
alarm. Fig. 4 shows details of the com-
plete system, including day-night switch-
ing and over- and undercurrent relays.

The security and reliability of the
ultrasonic alarm system has, in fact,
reached such a high degree that the old
statement “crime does not pay” is cer-
tainly true in areas protected by one of
these systems. END
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DURING SOME RECENT CORRESPONDENCE
with the editor of Rapio-ELECTRONICS,
the subject of column speakers cropped
up and it suddenly struck me that we
were not discussing the same thing. My
idea of a column speaker was some-
thing like Fig. 1 in which an upward
facing unit is mounted at the end of a
circular or rectangular pipe or column,
usually with a vent opening near the
floor to help radiate low frequencies.
This type of speaker has enjoyed a
measure of popularity in the United
Kingdom during the past 5 or 6 years.

But these columns have not caught
on in America, where tall buildings in
cities seem to be more popular than tall
cabinets in living rooms. Incidentally,
this type of speaker is not suitable for

*Managing Director, Wharfedale Wireless Works
Ltd., Idle, Bradford, England.

DIFFUSER

£ P SPEAKER
| acousTic

L2 T FILTER

@ oS PORT

Fig. 1-This is not the kind of column
speaker we're talking about!
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Pie-wedge radiation pattern gets sound where
you want it, cuts echo and feedback troubles

By G. A. BRIGGS*

Fig. 2—Flat-beam pattern of columnar array is useful in many ways.

large rooms or halls because the vent
opening is a long way from the speaker.
This produces a rather ragged radiation
pattern, not noticed in smaller rooms
of average domestic size where wall re-
flections operate quickly.

We now come to column speakers
similar to the one illustrated in the
heading, on which the editor has invited
me to comment. These are usually de-
scribed in England as line source mod-
els, but will be referred to simply as
column speakers during the remainder
of my article. (When in Rome...)
They certainly are suitable for use in
large rooms, halls, railway stations etc.
where clarity of speech is of prime im-
portance.

Main characteristics

The main idea behind the column
design is to project the sound forward
in a flat, horizontal beam, roughly de-
picted in Fig. 2.

With five or more speaker units
mounted in line, this type of directional
control can be approached (but not
fully achieved). The sound reflected

from walls, floors and ceiling is reduced,
and speech intelligibility is thercfore in-
creased in the audience area toward
which the loudspeaker faces. In loca-
tions with a high reverberation time,
the benefits are obvious, and Fig. 3
shows a school assembly hall with a
couple of column speakers which give
excellent results on spcech and quite
good reproduction of music but with
restricted bass.

Early developments

During recent years, we have to
admit that America has been ahead of
Great Britain in several directions. You
were 2 years before us in the introduc-
tion of microgroove records, and we are
still playing around with the idea of
starting a color TV service and multi-
plex stereo, now comparatively old hat
with you.

But we can still claim to have in-
vented the stcam engine and, although
column speakers have only been adopted
in America during the past 2 or 3 years,
they have been in fairly regular use here
for more than 10, so we can at least

Fig. 3—In this school auditorium, two column speakers hang at either side of stage.
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Wireless World

Fig. 4—One of two Il-foot tall Pam-
phonic systems built in 1952 and used
in the dome of St. Paul's Cathedral in
London. There are eleven 10-inch and
nine 3Va-inch speakers, with crossover
at 1,000 cycles. Frequency range is de-
liberately restricted to 250-4,000 cycles
for best intelligibility.

claim to be ahead in the column! Fig. 4
is taken from an article by P. H. Parkin
and P. H. Taylor which appeared in the
February and March 1952 issues of
Wireless World and shows one of a
batch of ecight column speakers then
installed in St. Paul’s Cathedral, where
the reverberation time at 800 cycles is
no less than 6 seconds with full congre-
gation.

Three pairs of 6-foot columns were
used in the nave of the cathedral, an
interesting point heing a time-delay sys-
tem, arranged so that each pair of
speakers operated at a time interval
corresponding to the distance from the
pulpit, plus a few milliseconds. In this
way, all the sound appeared to be com-
ing from the pulpit, due to the Haas
effect (first sound to reach the ears).
Echo effects were largely overcome,

Design considerations

If all the units in a tall column
loudspeaker are fed with equal power,
the radiation pattern will contain large
spurious side lobes, Cleaner results can

MAY, 1964
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Fig. 5—Wharfedale LS/7 (right) meas-
ures 60 x 915 x 515 inches, weighs 37
pounds.

be obtained if the power input to cach
unit is attenuated progressively as its
distance from the center increases, al-
though it is only logical not to attenuate
too much. (If that is done, the end
speakers become inaudible and it would
be easier and cheaper to leave them out
altogether.)

Another effect of severe attenua-
tion is on power-handling capacity. If
seven units. each rated to handle 5
watts without distortion. are assembled
in one circuit. it would be reasonable
to rate the total power-handling capa-
city at 35 watts. But if the units are
attenuated in 3-db steps in pairs and we
push in 35 watts. the center speaker
would be overloaded by receiving 10
watts. compared with about 12 watts
to each of the end ones. It is therefore
wise to halve the total power-handling
figure when attenuation is used,

There are two obvious ways of ar-
ranging this attenuation. One is by fit-
ting a specially wound transformer; the
other by using constant-impedance vol-
ume controls. In Fig. 5 we show an
exposed view of the Wharfedale LS/7
(with details of the universal trans-
former in Fig. 6). The slots in the back
are covered with black cloth to form a
sort of distributed port and reduce boxi-

ness. The column is fitted with seven
Sec. Power distribution
Volts with 18-18W input
3.1V 63W -8 dB S
4.3V 1.25W -6 dB
6.1V 2.5W -3d8B
8.6V 5W 0dB
6.1V 2.5W -3d8
4.3V 1.25W -6 dB
3.1V 63w -9 dB
—
RATIOS TO
70V LINE
{C)
PRI (A) %8"”
70V LINE
{720 TURNS) (D)
I.5:1
5
(E)
16:1
PRI(B) S
1540 (F)
{I98 TURNS) = |
22.5:1
LINE TRANS

Fig. 6—In (a), hookup of seven speakers
through special transformer that dis-
tributes power for optimum results.
Drawing (b) shows construction details
of transformer,
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FROM AMPL | 150

1589

158 158

Fig. 7—Controlling pairs of speakers

with L-pads. Total load impedance, with
values shown, is around 10 ohms.

S|

VOLUME CONTROLS

]

OOI0OO0

Fig. 8—“Beveled” front designed to reach
listeners at different heights. Each sec-
tion has its own volume control.

i

.
-
. I'h

k
k

Fig. 9—Two approaches to tapering off
high-frequency response of speakers
away from center. In (a), pillows of
glass fibre, cotton wool or bonded ace-
tate fiber are built up in wedge shapes.
In (D), blocks of polystyrene foam are
placed in front of the speakers.
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8-inch units and a tapped transformer
to match 15 ohms input or a 70-volt
line, and also to attenuate the input to
the end units,

The winding details and dimen-
sions of the transformer are given in
Fig. 6-b. It will handle 20 watts rms
without distortion or loss of bass. The
primary windings are placed at the cen-
ter of the coil to maintain reasonable
coupling to the secondary windings for
good high-frequency response.

A volume control is rather easier
to arrange than the tapped transformer
and also provides flexibility of control
to suit conditions after installation, Fig.
7 gives a circuit for a six-speaker col-
umn, and Fig. 8 shows a design for
extending the sound coverage vertically
to reach people at different heights
without the use of additional columns.

Mounted at a suitable height. such
a configuration could cover a listening
area to include box, orchestra and bal-
cony seats,

Tone control

It is of course well known that
loudspeakers become more directional
as frequency rises and wavelength is
reduced, so the radiation pattern is

100" 1KC

2KC

bound to vary somewhat with frequency
even in a line source or column setup.
Furthermore, the low-frequency output
in columns is attenuated by the method
of air loading, which suits speech better
than music.

Some method of treble control
may therefore be desirable. This can be
done by connecting inductance in series
with speaker units, say 4 mh to each
end unit and 2 mh to the next couple.

Another plan is to apply acoustic
treatment externally as shown in Fig.
9. This method is cheap and effective.
with the additional advantage of being
adjustable without opening up the en-
closure. It was suggested in a paper by
Klepper and Steele at the annual meet-
ing of the Audio Engineering Society
in 1962,

In Fig. 10 you see what happens
at various frequencies when these ma-
terials are placed in front of a loud-
speaker. (Glass fiber and cotton wool
are similar to bonded acetate fiber in
their effect.)

Using one of the waddings, it
would be reasonable to start with a
thickness of 4 inches at the ends, taper-
ing to about 1 inch toward the center.

With polystyrene foam, density 1
Ib/sq ft. the sound is much more atten-
uated, and a layer % inch thick over
the end units. with say 3 inch and 3
inch in front of the next two, would be
adequate.

The higher-density polystyrene
should not be used unless you dislike
the speaker so much that you wish to
make it almost inaudible.

Due to the attenuation of output
below 100 to 200 cycles, the column
speaker is ideal for the reproduction of
specch. Where music is of equal impor-

8KC

4KC

Fig. 10—Effects of high-frequency “muffling”. Row A is the reference level for
each of the six frequencies. In row B, polystyrene foam 7s-inch thick, density 1
Ib/sq ft was used. Row C was made with equally thick 2-1b/sq ft foam. Rows D and
E were made, respectively, using I-inch thick and 4-inch thick bonded acetate fiber.

. —— {
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tance, it is a good idea to combine a
bass speaker with a column. A good
choice might be the Wharfedale LS/6B.
fitted with a 12-inch bass unit in a 2-
cu ft reflex enclosure, and six S5-inch
units in the column. The crossover is at
400 cycles, and separate volume con-
trols for bass and treble enable fine ad-
justments to be made to suit the acous-
tics of the classroom or hall as well as
to give any required balance on speech
or music.

Home construction

We have given details of one or
two specific models. A few general hints
might be of use to the reader who
wishes to assemble a column himself.

The basic idea is to make the col-
umn as narrow and shallow as possible.
and assemble the units close together in
the vertical direction to reduce spurious
lobes of output to a minimum.

As the panel area is small, ¥2-inch
plywood or chipboard is adequate and,
if a slotted back is not used, the en-
closure should be filled with glass fiber
or similar absorbent material.

For reasonable results on speech
and music, the minimum size would be
four 8-inch units. These would require
a column with outside dimensions about
36 inches high, 9% inches wide and
5% inches deep. The use of 10-inch
units would give more bass for music
but would probably require some low-
frequency attenuation for maximum
clarity on the spoken word.

Where speech is the main consid-
eration in locations of moderate size.
half a dozen 5-inch units in a series-
parallel circuit without end control
could give excellent results at a mod-
erate cost.

In conclusion. I should like to
acknowledge the help of our technical
manager, Mr. K. F. Russell, AMIEE,
and his assistant, Mr. W, Jamieson, in
the preparation of this article. END

Dim Those Lights!

A SOLID-STATE LIGHT DIMMER COSTS
only about $3, so there is little you can
save by making your own ... but you'll

OFF
A~ ON
IN SERIES
WITH LIGHTS DIM
o— | BRIGHT
N

2A SILICON RECT

have the fun and pride of “do-it-your-
self.” A dimmer uses a silicon diode in
series with an incandescent lamp to block

MAY, 1964

Poor
Hi-F1
Man

See the man.

He is a Hi-Fi nut.

He is installing a
loudspeaker.

It is an expensive
loudspeaker.

See the screwdriver slip.

The man is crying.

The
Bad
CBer

See the CB’er.

He hasa very high
antenna.

He has modified his
transmitter.

He calls: “CQ,CQ.”

The CB’er talks all
the time.

Soon he will be
talking with
the FCC.

alternate half-cycles of current. This
drops the illumination to less than half.
The diode polarity is unimportant.

The dimmer needs three positions:
dim. bright and off, but a spst wall
switch is not generally available at rea-
sonable cost. I used a dual spst type
which sells for 54¢. A dual-cutout plate

www.americanradiohistorv.com -

to fit over it sells for 39¢. I bought a 2-
amp 400-piv silicon diode for 30¢ (at
Leeds Radio Co., New York City).
Connect as in the diagram. The
upper switch is on or off. The lower one
switches from bright to dim. I use this
arrangement to control three 60-watt
incandescent lamps.—I. Queen
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INSTALILING &
"TROURBI.E-
SHOOTING

Part I: Uhf tuners and converters have a lot in common: they aren’t hard to fix

UHF IS COMING FAST. COMMUNITIES
ncver before in reach of reliable TV are
now secing programs regularly. via local
stations or through translators. Con-
verters, ulso called tuners, now come in

three Kinds: built into the set. new;
wired into an existing set. or connected
externally as an accessory.

Most of these tuners are quite sim-
ple. A uhf tuner consists of tuned rf

UHF ANTENNA CONNECTIONS

0S¢ TUBE

POWER
LEADS —weeaid

Fig. 1—A Sarkes Tarzian uhf tuner.
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Fig. 2—Schematic of an RCA one-tube

uhf-to-vhf converter.
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By HOMER L. DAVIDSON

cavities. oscillator and mixer. The uhf
tuners in TV receivers have a switch that
mounts on the rear of the vhf tuner or
inside the present tuner. It switches the
signal from the antenna to cither the uhf
or vhf tuner and—in the uhf position—
from the uhf tuner to the vhf tuner
(which acts as an additional i.f. ampli-
ficr) or direct to the i.f. section of the
TV recciver. Also. the B-plus is switched
between uhf and vhf tuners. (This switch
is part of the uhf tuner as purchased.)

Fig. 1 shows a typical uhf tuner,
and Fig. 2 is the schematic of a very
popular type. This tuner is used in many
TV receivers today. The uhf oscillator
tube is either a 6AF4 or 2AF4. The
oscillator tube causes 90% of all uhf
troubles. It will either burn out, short
and become intermittent or, after a few
minutes. quit oscillating. Some new
tubes will not perform correctly on
channel 70 and higher. The uhf channel
is still snowy. Trv new oscillator tubes
until you are pleased with reception.
Many times the customer will say,
“Channel 21 will stay on for only a few
minutes and go ofl.™ You can bet your
bottom dollar it’s the uhf oscillator tube.

When there is no signal at all. the
trouble is easy to find. Replace the oscil-
lator tube and crystal mixer, then take
voltage readings.

A defective uhf crystal mixer, such
as a IN82A diode. will cause a snowy
picture. We have had some that were
open. but very few. If the oscillator tube
has been replaced with a good one. try
the crystal next. Figs. 3 and 4 show the
location of the crystal mixer. It is sol-
dered or clipped into the circuit. Try
several crystals until the picture clears
to normal.

Sometimes the crystal polarity is
reversed and the picture is much better
on the higher uhf channels. If the crystal
solders into the mixer circuit. try several
crystals and pick the best before solder-
ing. Do likewise when the ends of the
crystal are to be snipped off and placed
into short cup sockets. Do not apply too
much heat to the crystal when soldering.
Use a pair of long-nose pliers to absorb
some of the heat.

RADIO-ELECTRONICS
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If the uhf signal is still snowy or
there is no signal at all, take voltage
readings on the uhf tuner. The B-plus
voltages will read from 60 to 120.
Measure the grid voltage at the pin with
a vtvm; it should fall between 1.5 and 6
volts negative.

Suppose the oscillator tube and
diode have been replaced and all volt-
ages secm to check good, but chunnel
70 is still snowy. Tune in a station on a
lower channel. If this signal is clear, the
antenna must be good. Our trouble is
still in the uhf tuncr on the higher chan-
nels. Check the rf cavity section (Fig.
5) visually. If onc of the rotor plates is
touching a stator plate, we will get snow.
(Signal strength is also a factor—one of
the higher vhf channels may be a low-
power translator station.)

Check the rf cavity for shorted
plates in the antenna circuit. (You can-
not use an ohmmeter here; the end of
the inductance bar is grounded to the
cavity case.) At the other end of this
inductance the stator plates are welded
on, Take a closer look and sce if the
plates are touching on chunnel 70. These
plates arc generally copper and very
casily bent. Go to the second cavity and
check those plates. You will generally
find one set of plates not meshing prop-
erly.

How do these plates ever come to-
gether? The stator plates are fastened at
the end of the inductance bar and after
long use, the bars scem to twist. Also,
the screw adjustment in the bearing ends
loosen, causing the plates to touch. When
a plate touches in the antenna section,
there is hardly any picture at all on uhf.
If a plate touches in the second cavity
section, the picture is there but quite
snowy. This, of course, will depend on
the signal strength of the TV station,
and on high or low channel.

An intermittent or microphonic
tuner is caused by a bad oscillator tube,
loose or dirty contacts on the crystal
mixer diode, bad tube-socket pins, or a
bad soldered joint in the oscillator sec-
tion. Move the oscillator tube around in
the socket and see if the picture cuts out.
Pull or pinch the tube pins together with
a sharp pointed instrument. If there is a
bad solder connection on the grid oscil-
lator bar section. be careful when sol-
dering. A bad soldered joint or too much
solder will mess up the works. Clean
all switching contacts in the vhf and uhf
tuner with tuner lubricant. Also, check
the rotor bearing and wiping blades for
poor contact or grounding. Use a stifl
brush to clean all dirt and dust from
the tuned cavities,  TO BE CONTINUED

Fig. 5—Uhf requires new kinds of cir-
cuits. Here “cavities” are integral parts
of runed circuits. Note mixer crystal
(soldered in, this time) between second
and third compartments.
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Fig. 3—In one-tube tuner, mixer crystal fits into tiny clips (pencil point).

P

Fig. 4—Different crystal, sanie kind of mouint,

S CSC TUBE

— ANT JOiL

www.americanradiohistorv.com


www.americanradiohistory.com

UPGRADE

your home recording setup

Don’t be hobbled by 6-foot mike cords —make your line
lo-Z and run it 100 feet if you like. And add a mixer

BROADCASTING AND RECORDING STUDIOS
have one advantage that the average
home recordist has to do without. They
can use microphones regularly at loca-
tions that require 100 feet or more of
wire to reach the control console.

An inexpensive compromise for
home or PA work is to convert the high-
impedance dynamic microphones listed
in most catalogs. Some models cost less
than $10. This won’t solve all your
problems, but at least you won't be
hobbled by the mike cable.

The modification has little effect on
the frequency response of the micro-
phone. Pickup of music, using 150 feet
of cable, revealed little loss of high fre-
quencies when compared to the original
microphone with its short cable.

These microphones have high-im-
pedance output by virtue of a low-
impedance microphone-to-50,000-ohm
transformer mounted in the same case
with the low-impedance microphone
cartridge (Fig. 1). Without the trans-
former, the microphone is a low-im-
pedance device.

The transformer may be removed
and the microphone wired directly to a
new two-wire cable connector.

[Better-grade dynamic microphones
($20 and up) come with dual impedance
(150 ohms and high-Z) outputs. With
150 ohms output you can use any length
of cable with no significant attenuation.
At the recorder end of the cable install

34

a shielded cable-type line-to-grid step-up
transformer (cost: $10.50) to match the
recorder input.—Editor]

For use over longer distances, use
two-wire shielded cable even though one
of the wires of the microphone circuit
(Fig. 2) is connected to ground at the
amplifier. This extra precaution insures
hum-free pickup. The shield grounds
the microphone case and any capacitive
pickup on this outer conductor. The
twisted pair inside the shield is, for all
practical purposes, balanced. Its two
wires are equally exposed to any other
stray fields. Signal voltage and hum
pickup by the twisted pair should nearly
cancel.

At the amplifier end, it is now ne-
cessary to step up to a high impedance
to match the amplifier input. For best
results, use a transformer with a pri-
mary impedance equal to that of the
microphone coil. What is the impedance
of the coil? In all probability this is not
marked and it will be very difficult to
measure without special equipment. Why
not use the transformer that came
mounted in the microphone case?

Theory tells us that if a generator
(in this case the microphone coil) is
fed into a line (microphone cable) of
the same characteristic impedance and
loaded with this characteristic impe-
dance (the microphone transformer), it
will not discriminate against frequencies.
The line can be infinitely long and will

‘ 2

Fig. 1—Modification of an inexpensive
dynamic mike. It comes apart easily.
Transformer (lower right) was on back
of dynamic element; it will now be re-
installed at remote point. Original mini-
ature connector is replaced with Am-
phenol 8OPC2F (shown wired in place).
Larger hole must be drilled for it.

By ELMER C. CARLSON

act as a pure resistance.

This is important where lines are
many miles long—to the telephone com-
panies, and to broadcast stations that
use telephone lines to carry program
material to a distant transmitter site.

For our purposes, 100 feet will us-
ually be more than enough, and will
have little effect on the frequency re-
sponse. The ohmic resistance of 100
feet of even fairly heavy-gage mike cable
may be a substantial fraction of the
microphone voice-coil resistance — per-
haps even equal to it. Thus there could
be as much as a 6-db signal loss in the
cable, which would make the system
susceptible to hum pickup. This loss af-
fects all frequencies by the same amount.

Mixers

Commercial installations have an-
other advantage: facilities for more than
one microphone, each with its own level

control. These are called mixers be-
AMPL. INPUT
MIKE
I00FT N
' {CABLE) o

Fig. 2—Two-conductor line is vital for
low noise pickup. Shield braid grounds
mike case, putting induced hum voltage
in series with case and amplifier ground,
not in mike signal circuit.

RADIO-ELECTRONICS
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MIC !

AMPL

MIC 2

ADDITIONAL
= MIXERS

Fig. 3—(a) Fader uses center-tapped vol-
wime control of twice-normal resistance;
only one input can be used at «a tinie. In
(b), popular passive mixer circuit is ex-
pandable, but 4 channels is usual max-
imn. Isolating resistors R should be
same value as volume controls.

FROM
INPUT JACKS OR
TRANSFORMERS

50K 47K

50K 47K

SO0K 47K

S0K 47K

1113

Fig. 4—Inexpensive accessory mixer is
completely self-contained, with one tran-
sistor and 9-volt battery. Manufacturer
claims 6 db gain (over insertion loss)
and zero hum level.

cause they allow two signals to be mixed
as they are controlled.

Most mixer circuits are fairly sim-
ple. The one shown in Fig. 3-b has one
thing against it—insertion loss. We lose
a little of the signal voltage because the
control has been connected (inserted)
into the circuit. This is not important in
a commercial installation that uses an
cctive mixer—a mixer that adds at least
as much gain to the circuit as has been
lost through the control insertion loss.

While the average home recorder
has gain to spare with only one micro-
phone. there often isn't enough to com-
pensate for the losses in a passive mixer.

A simple and probably more satis-
factory method than either passive mix-
ing or modifying your recorder is to use
a mixer—amplifier that has one transis-
tor and a battery supply (Fig. 4) in a
very simple circuit. It will compensate.
usually, for the insertion losses without
adding any hum.

Once the microphone transformers
have been mounted in a suitable case to
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protect them from physical damage (it
is possible to mount some miniature
transformers right in the mixer—ampli-
fier chassis box as in Fig. 5), it is time
to test the system.

When all the microphone and cable
connectors are in place, there should be
little. if any. additional hum if the sys-
tem is wired and operating properly.

A sizeable hum-level increase indi-
cates 4 defective ground or transposed
connections in one of the connectors or
junction boxes.

It is simple to troubleshoot the
cable and microphone circuits without
test cquipment. First disconnect euach
cable in turn from the mixer—amplifier.
If it is possible to monitor the recorder
with earphones or through the speaker
while recording, you can save time—no
rewinding or switching.

Should disconnecting the input
cables muke no change. disconnect the
mixer—amplifier from the recorder. Any
trouble from a defect in the mixer cir-
cuit is now removed and the recorder
should opcrate normally.

Disconnecting each microphone. in
turn (or turning down its mixer control).
will usually indicate the defective chan-
nel. Try reversing the line-cord plug.

As a last-ditch hum-reducing effort.
try grounding the recorder or mixer-am-

Fig. 5 (above)—Internal view
of transistor mixer shows
mike transformers mounted
berween input jacks —two
more, mounted at right angles
behind these, are not visible.
These transformers are the
ones originally in mike hous-
ings.

Fig. 6 (right)—~Cable termina-
tion box for low-impedance
mike system. Connectors
have screw caps.

www.americanradiohistorv.com

plifier. The wall receptable-plate mount-
ing screw might help. A hot-water
heating system pipe should work but a
cold-water pipe is best for grounding.

In permanent installations, you may
want to use concealed wiring with ter-
mination boxes (Fig. 6) and microphone
connector plates. When hum persists,
try grounding the boxes too.

Junction boxes will probably have
to be custom-made for each installation.
Basically, a junction box is a point where
wires may be conveniently joined—
where the lines enter and leave their
concealed locations and change from
one type of wire to another. While the
wire used for the permanently installed
portions of the system niust be two-
conductor shielded, covered cuable, it
does not have to be as flexible as that
used for a frequently moved micro-
phone. With a mike cable. flexibility is
of the utmost importance. The more
flexible the wire, the less likely to break.

Junction boxes are not necessary
for temporary installations. The flexible
cables plug directly into the rear of
the mixer—amplifier. Microphone cables
should be a good heavy-duty type—cut
into 25- or 50-foot lengths with sturdy
connectors that lock together and pre-
vent accidental disconnection by people
walking on them.
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test Compactrons on

This simple adapter, used with the data in the table,

may keep your tube tester around a few years longer

‘THIS ARTICLE MAY KEEP YOUR TUBE
checker around a few yecars longer, even
if it doesn’t have a compactron socket.
The aduapter shown at right, with some
information on basing and character-
istics of compactrons. will let you check
them on any free-point tester—the type
with only one of each kind of socket. set
up with switches as needed according to
information on a chart,

Make an adapter plug from the
basc of an old octal tube. Put a stud or
some other convenient connecting point
on the side as a grid-cap terminal, You
now have a plug with nine contacts.
Make a 9-wire flexible cable to run from
this plug to a small plastic or aluminum
box.

The box contains a single 12-pin
compactron socket, 12 phone-tip jacks
and 9 short wires with phone tips. The
tip jacks are connected to the compac-
tron socket and numbered in order 1
through 12, The phone-tipped wires are
connected inside the box to the ends of
the 9-wire cable from the adapter plug.
Label them A through I to correspond
with the eight octal pins plus the cap
connection.

Now you have a compactron socket
with nine available floating connections
that can be juggled in any way with the
pins and jacks so you can check any
kind of tube section (triode, gated-beam
pentode, etc.).

WIRE LEADS (A-T) WITH PHONE TIPS — /

COMPACTRON {I2 PIN] SOCKET
PHONE-TIP JACKS (1-12}

your checker

By W. G. ESLICK

Z

& STUD FOR CAP CONTACT
PLASTIC BOX /'E.' .
5l - = PLUGS INTO
i /"l\ - = OCTAL
[y SOCKET ON
W TESTER
|

LJ OCTAL PLUG WITH SHELL

*,
CABLE WIRES GO TO A-1

Pictorial of author's adapter. You may be able to dig some parts out of the junk-

box, so use the layout that suits you best.

Setting up

First “*break” each compactron into
its prototype parts. For example, a
6AL11 compactron is a 6DT6 FM de-
tector pentode plus 6AQS audio output
pentode. [The compactron directory
published with this article gives you such
information for every compactron made
up to press date.—Editor] Except for the
heater (always connected to pins 1 and
12 in present-day compactrons), the
two sections are completely independent.

Because of that, you could check the
6AL1l by setting up your tube tester
once for a 6DT6 and then for a 6AQ5.
But since there is no socket in your
checker for it, you nced the adapter.

That is why you need a free-point
tester. All sockets in such testers are in-
terconnected, but no socket is set up for
a particular tube type until switches are
set according to a tube data chart.

For simplicity, then. we make up
our compactron adapter to plug only

Condensed Compactron Specifications

Characteristics Heater Characteristics Heater
Type  Description Similar to Basing Volts Amps Type Description Similar to Basing Volts Amps
1AD2  Hv diode 1J3 high-voltage rect. 12DQ  1.25 0.2 6BE3  Diode Damper. Max. ratings: peak 128L 6.3 1.2
2AH2  Hv diode 3A3 high-voltage rect. 1206 25 0.3 inv. volts. 5,000; dc output
2AS2 My dicde 2AH2 high-voltage rect. 126w 2.5 033 o 200 ma.
3AT2  Hy diode 3A3 high-vattage rect. 126X 3.15 0.22 68BF11 g'ssb'l'“"a' 100 5?75 (pins 26 3{ 5; 5, 7)1 s 1262 63 1.2
4HA7  Dissimilar One 12AU7 section (pins 12FQ 42 0.6 SO DL TFER LR LU
double triode 4 .9, 10) plus one 6BJ3 Diode 6W4-GT damper 12BL 6.3 1.2
12AX7 section 6C10 Triple triode Three 12AX7 triode sections 12BQ 6.3 0.6
6AF11 Dissimilar double High-mu triode section 120P 6.3 1.05 6D10 Triple triode Three 12AT7 triode sections 12BY 6.2  0.45
triode, pentode (pins 5, 6, 8) plus 6CX8 6FJ7 Dissimilar 6DN7 vert. osc. (pins 9, 10, 12BM 6.3 0.9
6AG11 Duplex diode, 12AT7 iwin triode plus 12DA 6.3 0.75 double triode 11) and amplifier
{win triode 6BW8 diodes with separate 6FM7  Dissimilar 6EA7 vert. osc. (pins 9, 10, 126) 6.3 1.05
cathodes doubl2 triode 11) and amplifier
6AL11 Dissimilar 6DT6 (pins 2, 3, 4, 6, 7) 12BU 6.3 0.9 6FY7 Cissimilar 6DR7 vert. osc. {pins 9, 10, 12E0 6.3 1.05
double pentode plus 6AQ5 double triode 11) and amplifier
6AR11 Twin pentode Two 6GM6 pentodes 120M 6.3 0.8 6G11 ggsusbil'z“:e'mde E&Tsségb"ss 2,3,4,6.7) 1280 63 1.2
6AS11  Dissimilar double High-mu triode section 120P 6.3 1.05 6GE5 Besm pentode 6DQ6-B horiz. defl ampl 128) 63 1.2
LS CRCAEED (pins S, 6, 8) plus 6CXB 6GFS  Beam pentode 6DQ6-B horiz. defl amp! 128 63 12
6AV11 Tr.lple triode Three 12AU7 tri'ode s.ections 128Y 63 0.6 6GV5  Beam pentode 6DQ6-B horiz. defl amp! 12DR 6.3 1:2
6AX3  Diode 6AX4-GTB damping diode 128L 63 12 6GY5  Beam pentode Horiz. defl ampl. Max rat- 12DR 6.3 1.5
6AY11 [uplex diode, 12AX7 twin triode plus 12DA 6.3 0.69 ings: plate cissipation, 18
twin triode 6BW8 diodes with separate w; dc cathode 230 ma
cathodes 6HB5 Beam pentode 6GY5 horiz. defl ampl i2B) 63 1.5
6810 Durlex diode, 12AU7 twin triode plus 12BF 6.3 0.6 6HDS  Beam pentode Horiz. defl ampl. Max rat- 126§ 6.3  2.25
twin triode 6BW8 diodes ings: plate dissipation, 24
6BA11 Triode, twin 6HS8 plus medium-ru 126R 6.3 045 w; dc cathode, 280 ma
pentode triode 6HES  Beam pentode 6E25 vert defl amp! 126Y 63 0.8
6BD11 Dissimilar double  Medium-mu triode section  12DP 6.3 1.05 6HF5  Beam pentode 6DQ5 horiz defl amp 12FB 63 2.25
tricce, pentode (pins 3, 4, 7), high-mu 6J10 Pentode, gated- 6BN6 plus 6AQS power 12BT 6.3 0.95
triode section (pins 5, 6, 8), beam discriminator output pentode
plus video pentode 6J11 Twin pentode Two 6EW6 pentodes 12BW 6.3 04
36 RADIO.ELECTRONICS
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into the octal socket, because the socket
can be “wired” (via the tester's switches)
for any conceivable type of octal tube—
even one that hasn't been invented yet
tlike our mythical “6DT6-with-an-octal-
base™).

Trace connections in your tester to
find out what pins on the octal socket are
connected to what pins on the 7-pin min-
iature socket when "that 7-pin socket is
set to check a 6DT6 (or whatever other
tube you're working with). Suppose you
find that the 6DT6 cathode, besides
being plugged into pin 2 of the 7-pin
socket, is also connected, via the tester’s
internal wiring. to pin 3 of the octal
socket. On a drawing of the 6DT6 base
diagram (or in your tube manual), mark
3 next to the cathode pin of the 6DT6.

Pin 3 of the tester’s octal socket is
connected through the adapter cable to
phone-tipped wire C on the adapter box.
If you now insert wire C into jack 2 on
the box (2 being the cathode terminal
for the 6DT6-like section of the 6AL11
compactron), you have made a connec-
tion between the 6ALI11 in the adapter
socket, and the correct tester circuit.

You can do this just as easily for
all the other pins of the compactron,
with the help of the directory printed
here, a tube manual and a diagram of
your tester. It sounds long-winded, but
ufter you've been through it for one
tube others will go faster. And you
needn’t do it all at once. At first, you'll
be getting only a small number of com-
pactrons cach week. Each time a new
one comes in, take a few minutes to
make a chart or diagram for it. That
way vou’ll build up a “tube manual” of
your own without spending a tremen-
dous amount of time in one chunk. END

L] L] L] ’
Specifications (cont’d) 2FN
Characteristics __Heater
Type  Description Similar to Basing Volts Amps Type Description
6J28 Triode-pentode 6SN7 triode p'us 12RS 12DZ 6.3 1.2 15BD11 Dissimilar double
pentode triode, pentode
S5K11 Three-section One 12AU7 section (pins 4, 12BY 6.3 0.6 15FM7  Dissimilar
triode 9, 10) plus two 12AX7 double triode
sections 15FY7 Dissimilar
6M11  Twin-triode, Two 12AT7 sections plus 12CA 63 0.75 double triode
pentode 6EW6 pentode 16GY5  Beam pentode
6Q11  Three-section 6K11 12BY 6.3 0.6 17AX3 Diode
triode 178E3 Diode
6T9 Triode-pentode 6AQ5 power pentode 12FM 6.3 093 178F11  Dissimilar
plus one 12AX7 section double pentode
6T10 Dissimilar 6AL11 1262 6.3 0.9 17GES Beam pentode
double pentode 17GV5S Beam pentode
6U10 Three-section One 12AX7 section (pins 12FE 6.3 0.6 17J28 Triode-pentode
triode Se'c(:io?splus two 12AU7 21GY5  Beam pentode
; 21HBS Beam pentode
8B10 :)vu:ipr:ctxr ig::ede. 6810 128F 85 045 21HB5.A Beam pentode
10AL11 Dissimilar 6AL11 12BU 9.8 0.6 21HJ5  Beam pentode
double pentode .
11AR11 Twin pentode 6AR11 12DM 11.2  0.45 22BW3  Diode
12AL11 Dissimilar 6AL11 128U 126 0.45 2329 Dissimilar double
Gouble pentode triode, pentode
12AX3 DioJde 6AX3 128L 12.6 0.6 30AG11 Du.plex.diode,
12BE3  Diode 6BE3 12BL 126 0.6 twin triode
12BT3  Dicce 6W4.GTA 128L 126 0.45 33GT7  Diode-pentode
12GE5  Beam pentode 6GES 128) 126 0.6 33GY7  Diode-pentode
13J10  Pentode, gated 6110 1287 132 0.5 38HE7  Diode-pentode
beam discriminator 7954 Bezm pentode
15AF11 Dissimilar 6AF11 12DP 14.7 045 8156 Bcam pentode
doubtle triode
MAY, 1964
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Characteristics __Meater
Similar to Basing Volts Amps
68D11 12DP 14.7 0.45
6FM7 12E) 14.8 0.45
6FY7 12E0 14.7 0.45
6GYS 12DR 158 0.6
6AX2 12BL 16.8 0.45
6BE3 12BL 16.8 0.45
6BF11 1262 16.8 0.45
6GES 128 16.8 0.45
6GVS 12DR 16.8 0.45
6iZ28 12DZ 16.3 0.45
6GYS 12DR 21 0.45
6HBS 128) 21 0.45
6HBS 128) 21.5 0.45
6DQS5 with external con- 12ES 215 0.6
nection to suppressor
22DE4 12BL 224 0.45
6JZ8 plus medium-mu 12FT 23 0.45
triode (pins 7, 10 11)
6AG11 12DA 30 0.15
6GES plus 8AX3 12FC 336 0.45
6GES plus 6AX3 12FN 336 0.45
6HBS plus 68J3 12FS 37.8 045
6146 12EU 135 0.58
Rf power ampl. 21 w 12EU 135 0.3
output at 175 me
37
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ABSOLUTE
MUST
EQUIPMENT

BENGH
SUPPLY for

RADIOS

TRANSISTOR

a2

The supply is being used to substitute for a 3-volt center-tapped
battery (two dry cells). Meter monitors current drain and tests

batteries.

Switchless, control-less utility power supply gives good reg-
ulation and low impedance. Checks batteries under load, too.

ANYONE WHO HAS SERVICED TRANSISTOR
radios knows that a multiple-output
metered supply is an absolute must. Au-
tomatic regulation, though perhaps de-
sirable, is not absolutely essential. What
is essential is that the voltage be ob-
tained in 1.5-volt steps from more than
two terminals. Many radios have taps
on the battery supply at 1.5 volts. Oth-
ers are tapped at 3 volts. Two-terminal
supplies or even thosec with one 1.5-
volt tap don’t meet the requirements for

C1, €C2—1,000 uf, 15 volts, electrolytic
C3—150 pf, 6 volts, electrolytic
D1, D2, D3, D4—~500-ma, 100-piv silicon rectifiers
(IN1692 or equivalent)
M—meter, 0—50 mao, 18 ohms dc resistonce
(Emico RF2C or equivolent—see text)
R1—pot, 30 ohms, 4 watis
R2, R3, R4, R5, R6, R7—5 ohms, 1 watt
{or two 10-chm Yz-watt in parallel)

servicing many transistor radios. Some
commercial supplies that do meet the
requirements are combined with other
functions so that the cost may be too
high for the technician who does not
service many transistor radios.

This power supply meets the needs
of either the casual or full-time transis-
tor radio technician. The cost is mod-
erate. No special parts are necessary—
they should all be available at your local
supply house. This supply has been used

T INI692 (4)

By WAYNE LEMONS

in repairing all kinds of transistor radios
and has passed all tests with flying col-
ors. Motorboating and hum are virtually
nonexistent. Adjustment is easy. The
calibration has never needed changing.

How it works

Four 500-ma silicon rectifiers are
connected in a bridge circuit across the
secondary of a 12.5-volt heater trans-
former. The dc output is across the 30-
ohm linear control (R1) and six 5-ohm
resistors in series. The control acts both

HTR TRANS

Miscellaneous hardware.

' | 50./1W EACH
=
7Y AC % T
i =] NOT USED " 0-50MA
ON-OFF SW SILICON  Ci 188
IF USED RECTS DC RES
SO00MA EA
R8—82 ohms, V2 watt v 7.5V 6V 4.5V 3V 1.5V [¢]
R9—1,000 ohms, V2 watt QUTPUT TAPS
T—heoter tronsformer, 12.6 vct, 2 amps R8
{Merit P2959 or equivalent) VWA
10 bonono jocks {8 red, 2 block) 8280 /1/2W
Box or chassis, 13 x 3V x 253 inches R9
{Bud Minislide M52150 or equivalent)
Test leads with bonano plugs and insulated g K/ 1/2W
alligator clips (Belden 8899 or equivalent)

coM 5V 50V
BATTERY TEST

Circuit of the service power supply. On-off switch is optional: supply draws only a few watts from the ac line.
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as a voltage adjustment for initial setup
and as a filter resistor. It is adjusted so
that 9 volts is measured at the 9-volt
tap. The other taps will then automati-
cally be in 1.5-volt steps.

The fixed current through these
bleeder resistors is 300 ma. Since this
is several times the current drawn by a
transistor radio, voltage regulation is
more than ample for any sort of testing.

Seclecting the meter is the most
critical job you’ll have. The meter must
have a low dc resistance, preferably
below 20 ohms. This is desirable to pre-
vent excessive drop. For example, if the
meter resistance were 100 ohms, there
would be a 2-volt drop across it with
just 20 ma being drawn by the radio.
If the radio were a 3-volt job, this would
leave only | volt to power the radio.
Also. if the meter resistance is high,
motorboating is likely since the power
supply will be a common feedback path
for several stages.

[Another way to reduce resistance
is to use a low-reading milliammeter and
shunt it. A 5-ma meter, for example,
shunted by one-ninth its internal resist-
ance, will read 50 ma with a drop of a
few tenths of a volt.—Editor]

The 5-ohm [-watt resistors may
not be available at some supply houses.
I used two 10-ohm V2-watt resistors in
parallel.

The filter capacitors need not be
1,000 ,f exactly. Any size from 500 pf
up will do nicely, although there should

BACK COVER

CONNECTING
LEADS

Inside shot points up roomy, logical layout.

be slightly less hum with the larger sizes.

The upper three banana jacks are
not necessary but we added them to use
the meter for battery checking. Since
the meter has a low resistance and
draws high current, it is ideal for this
use. It places the battery under load.
(Defective batteries may read OK when

not loaded.) When you test with this
meter, leave the leads on for 15 sec-
onds. If voltage reading remains at the
specified terminal voltage, you can con-
sider the battery good. As the meter is
calibrated from 0 to 50, we chose two
scales for testing—O0 to S volts and 0
to 50. END

Untermination
Fig. 1 shows an unterminated tee
network and Fig. 2 shows an untermi-

INPUT 8008 OUTPUT
Lo O
Fig.1
4500
o —0

ouTPUT
INPUT s
o— —0
Fig.2

nated pi network. Can you determine the
electrical characteristic that the two net-
works have in common?—K. Collins

Voltage Divider

In the diagram, R2 and R4 are
each 2,500 ohms. Readings taken with
voltmeters (V) assumed to have infinite
impedance show 70 volts across R 1 plus

MAY, 1964

Three puzzlers for the student, theareticion
and practical mon. Simple? Double-check your
answers before you say you've solved them. If you
have an interesting or unusuol puzzle (with an
answer) send it to us. We will pay $10 for each
one accepted. We're especialy interested in serv-
ice stinkers or engineering stumpers on actual
electronic equipment. We get so many letters we
can‘t answer individual ones, but we’ll print the
more interesting solutions—ones the original au-
thors never thought of.

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

Answers to this manth's puzzles are on page 53.

R2, and 30 volts acr(-\ss R2 plus R3.

What is the input voltage (E,)?—Harold

J. Turner, Jr.

www.americanradiohistorv.com

How do you produce this waveform
on an oscilloscope?—Lee H. Stanton
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By J. LEONARD LOVETT*

JUST A FEW YEARS AGO ONLY THE LARG-
est, most luxurious pleasure boats carried
any clectronic geur. Today, anything that
floats is a candidate for some type of
clectronic equipment. An oar-powered
skifl may carry a portable depth sounder
to help the leisure-time fisherman find
fish, and a small portable handie-talkie
to communicate with his family ashore.
A well equipped 40-foot cruiser may
have marine radiotelephone, Citizens-
band radio, depth sounder, automatic
direction finder, loran receiver, radar,
auto-pilot, gyro compass, TV, hi-fi!

The first and most important reason
for electronic equipment on pleasure
boats is safety. The sccond is to obtain
greater enjoyment from the boat,

Many of the electronic devices on

*Manager. Murine Products Operation, Raytheon Co.

Transistor deptlh sounder, tace down,
shows svnchronows motor in eemer. Cir-
cuitry on printed-circuit hoard surrotnds
the motor.

&
i
-

Recent advances — especially
semiconductors — have broad-
ened uses of electronics in boats

Trend in pleasure-boats is 1o lighter, smaller radars. This installation, a Rayiheon
1900, uses a folded parabolic 30-inch transmitiing anienna with the magnetron at
the focal point to eliminare heavy, lossy, expensive waveguide. Similarly, receiving
antenna has kiysiron at center. Entire assembly weighs 43 pounds.

pleasure boats today are designed pri-
marily as aids to navigation — radars,
depth sounders, direction finders and
loran reccivers that help the boatman to
locate his position. Navigational gear
helps keep a boat owner out of trouble,
but probably the most popular single
item on a pleasure boat is the radiotele-
phone. An important safety device, it
has few preventive powers. It merely al-
lows the boat owner to call for assistance.

Most marine radiotelephones oper-
ate between 2 and 3 mc. Because of the
limited number of channels available
and the large and increasing number of
radio-equipped boats, these frequencies
arc becoming extremely congested. The
boating public and the commercial mar-
ine users of these tfrequencics, as well as
the FCC, are deeply concerned. Because
of increasing requirements on all radio
services, it is unlikely that any substan-
tial relief can be obtained by assigning
additional frequencies for marine use.
The only reliet is to utilize the available
frequencics better and eventuully to use
modern techniques, such as single side-
band, which will cflectively double the
number of channels.

Vhf channels arc entirely satisfac-
tory for short-range communication. and
in manv respects are more desirable than
the 2-3-mc band. On vhf, frequency
modulation is used. which makes com-
munication much less subject to man-
gencrated noise (from sparkplugs.
generators. voltage regulators). The fre-
quencies are limited to line-of-sight com-
munication but. in many cases, around
heavyv bouting centers, such a range is
entirely adequate.

www.americanradiohistorv.com

Right now, very little use is being
made of the marine vhi. The cquipment
is more expensive than medium-fre-
quency gear and, because few people are
using the frequencies, this discourages
others from using them for emergency
communication. The vhf marine safety
and calling frequency of 158.6 mc is
monitored by the telephone company
and to some extent by the Coast Guard.
Unftortunately, it is not yet being moni-
tored to any extent by other pleasure-
boat users.

As the boat population increases,
more and more use will have to be made
of the vhf channels. Prices are dropping,
and the pressure of interference in the
2-3-mc¢ band may force the boater into
vhf.

1f all the AM transmitters in the
present 2—3-mc band could be switched
to single sideband. it would double the
number of available channels. Because
standards for this particular service have
not yet been adopted by the FCC, it is
unlikely that this changeover can be
completed in less than 10 to 15 vears.

In recent vears great changes and
improvements have taken place in small
radiotelephones. They have become
smaller and lighter. they consume less
power. cost less money and have become
more dependable. Additional improve-
ments and refinements will come.

Probably the biggest change is the
introduction of semiconductor compo-
nents. Transistors are being used exten-
sively in receiver sections of radiotele-
phones. Thev still have some disadvan-
tages. Transistors, being low-voltage
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low-impedance devices, are much more
susceptible to noise pickup from the op-
erating line than vacuum tubes. Transis-
tors will not stand overvoltage as will
vacuum tubes, and design techniques arc
more exacting. Some earlier transistor
marine receivers left much to be desired
in the way of overloading. crossmoduta-
tion and agc dynamic range. Today,
excellent transistor receivers are avail-
able. The noise problem is handled by
adequate linc filtering. Because of the
low power consumption, it is practical
to build in voltage regulation so the
overall receiver will actually handle
wider voltage excursions than a com-
parable tube receiver.

Tubeless ship-to-shore radio

Until very recently, transistors with
sufficient power-handling capabilities at
high frequencies for transmitter use were
too expensive for commercial applica-
tions. This has now chunged. and Ray-
theon introduced this year the first new
all-transistor radiotelephone. The device
was at first very difficult to modulate
100% —new circuitry on which patents
have been applied for had to be devel-
oped.

Probably the most important advan-
tage to the boat owner is that there is
absolutely no standby current and zero
warmup time., Press the push-to-talk
button on the microphone, and you are
on the air, Without heater drain. trans-
mitter cfficiency is extremely high and it
is practical to install a 45-watt radio on
even a small outboard craft with a mini-
mum battery installation. Another advan-

MAY,

1964

MTIMATE gy DErEeTaR

Gas detectors like
this one use sens-
ing unit (ar left)
and control unit,
which carries
warning light.
Alarm light
flushes when gas-
fume accumula-
tions in bilges or
engine spaces
reaches dangerous
proportions.

e

tage. of course, is that the size of the
entire package is reduced. making it com-
pact and convenient to install on any size
vessel. Not quite so obvious to the aver-
age boatman, there is no voltage inside
the receiver or transmitter higher than
24, with the exception of the rf output
itself. This makes for long. troublefree
life in marine service, and for less danger
from accidental shock.

Another important advance in ma-
rine radiotelephones is the use of instant-
heating tubes. In higher-powered sets,
transistors are still too expensive for
commercial use. However. Raytheon has
recently introduced a 150-watt set all-
transistor except for the final amplifier
tubes. These are instant-heating, so the
filaments are not lit until the micro-
phone’s push-to-talk button is pressed.
This cuts down standby current drain
and. more important to the user, the
radio is always ready for instant trans-
mission.

CB use expanding

CB equipment is being used more
and more on pleasure craft. Much of the
equipment is inexpensive compared to
other types of radio gear. It is compact,
requires a minimum amount of power
and. in many cases, is installed in addi-
tion to the marine radiotelephone. It is
most useful in handling races, exchang-
ing fishing information and, on lakes not
covered by regular emergency services,
serves as the only link with shore. As
time goecs on more and more of this
equipment will be available fully tran-
sistorized.

Indicating depth sounder,
removed from case and
Iving on its back. Rotat-
ing arm, top center, car-
ries small neon bulb
which is flashed by out-
going signal and again by
returning echo.
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Internal view of Ravtheon model 1700
compact radar. All tubes are accessible
from top of chassis.

New dual depth sounder

The equipment that has had prob-
ably the greatest growth in popularity in
the last few years is the small depth
sounder. During periods of limited visi-
bility or while cruising in unfamiliar
waters, a man wants to know where the
nearest land is (usually straight down).
The depth sounder gives this information
quickly, accurately and inexpensively.

Not too many years ago the cheup-
est depth sounder cost about $3.000 and
required about 500 watts of power. To-
day, depth sounders are available from
approximately $100. All-transistor mod-
els draw as little as 1/10 amp from a 12-
volt battery.,

Besides being an excellent naviga-
tion aid, especially for the novice, the
depth sounder is a real fisherman’s friend.
It not only points out bottom contours
and the most likely places to find fish.
it actually detects fish bencath the sur-
face. The recorder type is the easiest to
use for fish detection. but has not been
as popular as the red-light indicators
tvpe because of cost. Introduced at the
National Motor Boat Show in New York
this January was a combination red-light
indicator and recorder in the $200 class.
This is less than previous prices for a
recorder alone. This recorder operates
from zero to 240 feet in two phases,
arranged so that no switching is required.
When the depth exceeds 120 feet. the
second phase automatically takes over.
The recorder cun be turned off when a
record is not required. conserving paper.

11
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The recorder and red light can be oper-
ated simultaneously so that approximate
depths can be noted from the red light
and then exact measurements taken from
the recorder to compare with the chart
for navigational purposes.

A depth sounder is just as necessary
on a boat as a speedometer is on an auto-
mobile. Evenutally depth sounders will
be standard equipment, probably built
right into the instrument panel just the
same as a tachometer or an oil pressure

gauge.

Compact radar

One of the most spectacular elec-
tronic aids to navigation to come out of
World War 11 was the surface search
radar. It was immediately adopted by
merchant ships, but it has taken quite a
few years to develop equipment for plea-
sure boats. Size, weight, power consump-
tion and — probably most important —
cost, made World War 11 type radar
cntirely impractical for the small craft.
Today, good-looking, compact, highly
reliable radars arc available in the $2.,000
to $2.500 price range for cruisers as
small as 30 feet. Power consumption has
been reduced to the point where it is
practical to operate radars from a 12-
volt battery system. Radar, of course, is
the ideal device for short-range naviga-
tion, piloting and collision prevention.
Completely self-contained. it does not
depend on any stations ashore or on
other vessels. You can pick out land,
channels, buoys and other vessels with
a minimum amount of training.

Pinpoint positioning off shore
Another World War 11 development
becoming popular with offshore cruising

42

This radar, a Raytheon
1700, has a range of
12 miles. Targets are
presented on 7-inch
CRT.

and sailing enthusiasts is the loran sys-
tem. Again transistors have reduced
size, cost and power consumption. Mod-
ern commercial sets with direct-reading
counters are much easier to use than
the original wartime gear. The newer
sets can also receive both loran A and
loran C. Loran C is a fairly recent de-
velopment. Transmitting on 100 kc, it
gives longer ranges and greater accu-
racy than loran A, which operates at
2,000 kc. Loran C is now operational in
the North Atlantic, North Pacific, the
Arctic Oceans, the Mediterrancan and
the Bering Sea. It is expected that com-
bination loran A-loran C receivers will
become increasingly popular on large
ocean-going yachts.

Radio direction finders have always
found wide use on small craft. Today
the radio direction finders are available
to fit every possible application and
everyone's pocketbook. They range all
the way from small portable units sclling
in the neighborhood of $100 to an auto-
matic model for approximately $1,300.

The small portable units, though
not as accurate as the larger automatic
fixed installations, are extremely valu-
able navigation aids. They can also be
used to listen in on weather broadcasts.
to monitor the distress frequency of
2.182 kc, and to receive entertainment
broadcasts. Small and light, they contain
their own batteries so they can be carried
on even the smallest vessel. The larger
automatic direction finders have the dis-
tinct advantage that they can give instan-
taneous bearings.

The automatic pilot certainly adds
to the enjoyment of boating, especially
on long trips. It relieves the long, mo-
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notonous hours at the helm. It frees the
helmsman so he can devote more atten-
tion to lookout rather than having to
concentrate on watching the compass.
The automatic pilot normally steers a
more accurate course than a human
helmsman, saving both time and fuel.
Again, transistors are finding ever in-
creasing use in the control circuits of
automatic pilots.

Transistors open new areas

The transistor is one of the greatest
technological changes of the last few
years and has materially affected the de-
sign of marine electronic equipment. Its
development, and the increasing use of
marine electronic equipment has encour-
aged manufacturers to spend substantial
sums on engincering and tooling new
products. Even though marine electronic
cquipment is still not mass-produced in
the same sense that domestic radios and
television sets are, quantities are now
high enough that manufacturers can af-
ford to do some rather extensive tooling,
giving the customer a much better dol-
lar’'s worth. Present trends of reducing
size. weight and power consumption will
continue. In some cases there will be
price reductions but, by and large, the
economies made by hecavier tooling are
now just about being overtaken by the
increasing costs of manufacture.

Televised radar

One of the foremost of new systems
in development or under consideration is
the Ratan system, sponsored by the US
Coast Guard and developed by Ray-
theon. This consists of a shore-based
surveillance radar of extremely high
definition. The output of the radar is
converted on a scan converter to a stand-
ard television raster and is then trans-
mitted over the surveyed arca by a uhf
television transmitter.

Any vessel, large or small, within
the range of the transmitter can be
equipped with an ordinary uhf television
recciver and get a radar picture of all
vessels, including his own, in the area.
Because of storage time in the scan con-
verter, moving vessels show a trail after
the vessel, indicating their course. This
system has been in experimental opera-
tion in New York Harbor for two years
with excellent results. If it is adopted for
the major harbors of the US, it would
mean that a small craft would have to be
equipped with only a television receiver
to get a first-class radar picture.

Because of the congestion on ma-
rine frequencies, we will no doubt see
considerable change over the next few
years, primarily in the greater use of
Citizens-band frequencies in the 27-mc
range and vhf frequencies in the 150 to
160-mc range. These changes will come
about rather slowly at first, but 1 think
we can expect to see a fairly heavy drift
to vhf within the next 3 to 5 ycars. END

RADIO-ELECTRONICS
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MAP-MAKER SATELLITE is ex-
pected to help US scientists get truer
picture of earth’s shape. Army satel-
lite, developed by International
Telephone & Telegraph Corp., is de-
signed to work with network of
ground stations 10 provide more ac-
curate data on locations of conti-
nents, islands, other landmarks. It
may also give important data on
shape of earth itself —thought to be
more egg-like than spherical.

VOICI, COMMUNICATION ViA LASER over
3.3-mile path between International Tele-
phone & Telegraph building and Linecoln
Tower building in downtown Ft. Wayne, Ind.
Helium-neon laser is focused and directed
throngh Brewster windows and confocal
optics, with eollimator and 2-inch aperture
lens. Receiver, shown here, is 8-inch casse-
granian teleseope with ITT-Industrial Labs-
developed multiplier phototube. System

bandwidth is 10 ke.

100,000-GAUSS
SUPERCONDUCTING
MAGNET is operated
from auto storage bat-
tery, which is discon-
nected once magnet is
funectioning, First of
its kind in the world,
magnet can be eycled
repeatedly from zero
to full tield strength
without damage, a re-
quirement in many
tests. Coil eontains
some 20 miles of nio-
bium-zirconium wire
and wire of new super-
conducting alloy. I is
operated in vessel of

liquid helium at

—432°F.

Mabile robot manufactured
by Hughes Aireraft Co. performs emer-
veney or cleanup operations in nuclear
reactor environments too hazardous for
man, Weighing about 7,000 pounds,
“Mobot” is controlled remotely from
console at left via 500-foot eable. TV
sereens on console show what Mobet’s
TV-cammera eyves are seeing.
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Tuned circuits hold up response curve at certain frequencies. Some, like trap circuit T, hold down signals we don’t want.

in and around the video i.f.

Video i.f. stages run pretty true to type. How they
work, how to track down troubles and fix them

VIDEO I.F. TROUBLES CAN CONFUSE EVEN
the skilled technician. As usual, a couple
of other things can cause the same
symptoms! So let's take a good look at
video i.f.—find out how to isolate trou-
ble in it and fix it. This is nor compli-
cated. A couple of tests with only simple
test equipment will give you the answer.
First, this word of caution: for first
checks, never touch the alignment ad-
justments! Leave them strictly alone—
they cannot “suddenly™ cause a loss of
picture or sound like a bad tube, resis-
tor, ctc. Wait until everything else is
done. and then do your aligning. At
least 95% of alignment jobs today are
necessary because somebody got a little
overeager with a little screwdriver!
The video i.f. is a wide-band am-
plifier. It may have from two to four
stages. It must pass a band of frequen-
cies at least 4.5 mc wide, more than
four times the width of the whole AM
broadcast band. So we need some spe-
cial circuits. Older sets used broad-band
(overcoupled) transformers. This wasn’t
too good. so the later sets usc stagger-
tuned i.f. stages. Each little tuned cir-
cuit has its own job, to hold up the
response curve at a certain frequency,
as in the head cartoon. These are each
pretty wide-band. sometimes with re-
sistors shunted across the coils to flat-
ten the response. Knocks the heck out
of the gain, but they cover more territory.

Traps

To make the curve shape right and
get rid of interference from adjacent
channels, we use another kind of tuned
circuit. This one pushes down instead
of up. It's called a trap circuit, and it
takes out signals we don't want, like
the sound carrier from the chunnel be-
low. The cartoon in the head shows
only four tuned circuits. but there may
be seven or eight. Trap circuits are shown
in Fig. 1 as TR1. TR2 and TR3.

Video i.f. amplifier troubles

What happens when we get trou-
ble in these circuits? Same thing as with
any other amplifier, video, audio or
what-not. The signal won’t go through!
The standard symptom for video i.f.
trouble is a nice clean white screen—
no snow, no picture and usually no
sound. This kind of trouble also could
be output stage, so we need a way to
find out for sure,.

So, let’s cut ‘em down: disconnect
the tuner and override the age with a
bias box. This is nothing more than a
battery with a variable resistor across
it. Connect the positive terminal to

ground, and the negative to the point
indicated in the instructions. This will
usually be the i.f. agc bus or the “bot-
tom” of the grid resistors. The voltage
will be stated—usually something like
2-3 volts negative.

45.62MC
2ND VIDEQ IF

FROM o . 4aMC
TONER e e t
= |
ouTPUT |
<
| g
|
hie
" AGC
a4

Y260V 260V

39.75MC
Fig. 1—Complete video amplifier system, fairly typical, shows circuit features, test points, eic.
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Now, we've got nothing but the
video i.f. to check.

Fig. 1 shows a typical video sys-
tem. The simplest check is signal injec-
tion to the video amplifier. All we need
is an AM rf signal generator. Feed an
audio-only signal at 400 cycles or so
into the video output tube grid. at
point A. If the video output is OK,
you'll see the black bars (Fig. 2).

Next. feed the signal to the grid of
the first video i.f. tube, point B in Fig. 1.
Set for modulated rf output, near the
picture carrier: 25.75 in 20-mc. sets,
45.75 mc in 40-mc sets. If the signal
is going through the video i.f., you'll see
the same black bars on the screen, from
the audio modulation.

If the bars are clear and dark,
good; this usually means enough video
i.f. gain. If they’re pale and weak, you're
losing something in the video i.f. Go
back to the video detector input, and
feed the signal into each grid in turn,
working from the video detector back
toward the tuner. The bars should get
blacker and sharper each time you go
past a stage. Suggestion: practice this
on a couple of TV sets that are working,
so you'll know about what to expect.

Make a note of the signal genera-
tor output attenuator setting. Trying this
on a good TV set will tell you how much
output will be needed (average) to make
good clear bars. You'll notice some

VIDEQ AMPL

260V
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shading on the edge of each bar: this is
because the audio modulation is a sine
wave. If it were a square wave, the
cdges would be sharp.

In-the-home testing

Checking video i.f. troubles in the
home. without the shop test equipment,
boils down to changing all tubes, and
checking for proper setting of the agc
control. Change the video output tube
at this time, to be sure. Check the tuner
tubes, too. Plate and screen voltages can
be measured from above the chassis
with a test adapter.

Be sure to check plate uand screen-
grid voltages. since these are pretty criti-
cal. They ought to be within about 5%.
Watch out for the scts which get the
video i.f. B-plus voltage from a stacked
B-supply via the audio output tube cath-
ode. Audio troubles can cause fake video
i.f. trouble if this voltage isn't right.
It's usually about 130-150. If you get
“funny effects,” check this supply line
for poor filtering, with a scope and low-
capacitance probe. Try adding extra
filter capacitors across it, just to be sure.

You’ll also find the first and second
video i.f. tubes stacked in many circuits.
This circuit is used in Fig. 1, and Fig. 3
shows a breakdown of how it works. In
Fig. 1, you see the plate voltages on each
stage as they read from ground or B-
minus. In many schematics, you'll find
the voltages on the top stage given with
a dot, square or triangle alongside the
figures. The list of symbols on the sche-
matic shows that these voltages are read
from the cathode of that tube itself. Con-
nect the negative lead of the vtvm to the
cathode, which of course gives you the
actual voltage on the tube. since the
cathode is always the reference point.

Alignment

Video i.f.’s can be aligned with an
AM rf signal generator. a dc vtvm and
a bias box. All schematics give full align-
ment instructions.

First. we need fixed bias on the
video i.f.. to kep the agc from affecting
our results. So we supply a fixed bias
from a bias box.

We need to feed our signal into the
first video i.f. tube grid, but we mustn’t
connect directly to it. That would detune
the circuit. So. we use as loose a coupling
as we can get. Good trick: take a short
piece of RG-59/U coax, put a plug on it
to fit your signal generator, and strip off
the jacket and shield for about an inch
on the other end. Leave the inner insula-
tion, and make a hook out of the wire.
Now, this can be hooked over the grid
lead. or even the plate lead, to give you
plenty of signal coupling.

If the i.f.’s are badly detuned, hook
the direct output of the signal generator
to the Ist i.f. grid. Roughly tune all cir-
cuits. then loosen the coupling and finish
the job.
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the video i.f. stages, makes alternate black and white bars on the screen. Useful for
signal tracing and rough gain checks.

Locating the adjustments

Look up each alignment adjustment
in the service data. There will be a lay-
out or photograph of the chassis in Sams
Photofacts, showing you exactly where
each adjustment is. Hint: when you find
one, mark it on the chassis with a soft
pencil, together with the frequency it’s
to be aligned at. This saves a lot of time.
For trap adjustments, mark the fre-
quency and then put a very distinct “T”
beside each one.

To tell when you have each stage
peaked, connect a dc vtvm to the video
detector output, on a low scale, set for
negative volts. Now, when we tune a cir-
cuit, maximum negative voltage means
peak output. If the meter goes off the 3-
volt scale, or whatever yours has in that
department, cut down the generator out-
put or loosen the coupling a little. This
is exactly the procedure used to align
radio receivers: the rectified rf signal
shows your signal output!

After aligning the video i.f.’s, move
the signal generator to the tuner. (The
mixer plate circuit is actually a part of
the video i.f.) Lift the shicld from the
mixer tube and slip a piece of tape or
paper in it so that it won't ground to
chassis. Now connect the signal genera-
tor output to the floating shield and ad-
just the input i.f. coil or transformer.
usually a physical part of the tuner,

Follow trap-sctting adjustments
very carcfully, since a trap scooted over
too far can cause ail kinds of troubles.
Traps are set with exactly the same test
cquipment hookup. but they are ad-
justed for a dip—minimum reading in-
stead of maximum. Increase the signal
generator output to be sure you’ve got
them set on the bottom of the dip.

Signal generator calibration

The accuracy of the signal genera-
tor is very important, especially when
setting traps and the adjustments ncar
the edge of the band (the picture and
sound carriers. for instance). Check your
rf generator against WWV,

wwaasadeericanradiohistary com
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Fig. 3—Basic circuit of “stacked” video
i.f. stages. Stages are in series for dc
across total supply voltage. Signal path
is conventional cascade, not cascode!

Warm up the generator. Tune its
dial to 20 mc. On a communications re-
ceiver capable of going to 40 mc, tune
in WWYV on their its 20-mc signal. Zero-
beat the signal generator with this signal.
Next, tune the receiver to 40 mc and
tune in the second harmonic of the sig-
nal generator, for maximum output.
Finally. leave the receiver dial alone, and
tune the generator to 40 mc, for maxi-
mum output on the receiver. Note the
amount of dial error, if any, and write
it down. When setting up 40-mc i.t.’s. use
this amount of correction in your dial
settings, and you'll be very close.

If your communications receiver
won't go to 40 mc, use the 10-mc WWV
signal. zero-beat the signal generator on
it. with the output set pretty high. and
then use the fourth harmonic of the gen-
crator instead of the second. Note: the
attenuators on some generators affect
the frequency. While the generator is
zero-beat with WWV, try changing the
output level. This should not change the
zero-beat at all. If it does. set the attenu-
ator for any “average” output level. zero-
beat it, then lecave the attenuator alone.
Adjust signal level from then on by

loosening or tightening coupling. END
45
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Extra light
just where you
need it — with-
out connecting
cords of any
kind

IN THE PHOTOGRAPHER'S
book, a “sluve” is a flush
unit that operates in unison
with the flash on the cam-
era, without interconnect-
ing cords. The burst of
bright light from the flash
on the camera activates
the remote unit, In an elec-
tronic flash, slave or other-
wise, the flash of light is
produced directly by an
clectric discharge through
a tube of rare gases rather
than by burning magne-
sium or similar material in
the familiar flashbulb.
Electronic flush has taken
the country by storm and
Bright Genie is its logical
companion.

Bright Genie can be constructed
for less than the cost of similar com-
mercial units—much less if some of the
parts from an old flash can be salvaged.
But its primary justification is that it
outperforms most commercial units in
several important ways. lts power con-
verter is amazingly cfficient. Four D-
cells provide many, many, full-intensity
flashes, and its monitor circuit permits
Keeping it ready for instant action over
long periods without exhausting the bat-
teries unduly. This same monitor circuit
holds the output voltage constant, even
as the batteries age, to assure uniform
exposures. The thyratron firing circuit
is an improved version used in only one
commercial flash outfit. It provides a
prompt and reliable response which was
never achieved in the older trigger-tube
circuits.

The energy output actitally exceeds
46 watt-seconds. This isn't an advertis-
ing claim. It will stand up under investi-
gation much better than some of the
so-called bargain units offered to the
public. The light output can be in-
increased by using a Zener diode with
a higher Zener voltage. That will pro-
duce a higher regulated voltage. Or you
can add a second cnergy-storage capaci-
tor in parallel with the first. These two
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modifications, made singly or togcther,
will increase the light output but will
reduce the number of flushes produced
with onc set of batteries. Choose the
combination best suited to your require-
ments.

There's another important advan-
tage to building your own: photogra-
phers and electronics hobbyists are con-
stantly modifying purchased equipment
to suit their exact requirements better.
By starting from scratch, you can fol-
low the design suggestions offered here
or make as many changes as you like
to produce the perfect slave flash,

Construction details

Bright Genic was built into a 312
x 6 x 8-inch aluminum Minibox. The
reflector was salvaged from an old flash
bulb outfit with the socket removed and
a rectangular block of plastic cemented
in its place. The reflector wuas sprayed
with gloss white, and the flash tube
mounted in holes in the plastic block
in the position formerly occupied by the
bulb, to assurc even light distribution.
Most of the circuit components are
mounted on a piece of punched circuit
board. After the wiring is completed,
this miniature chassis is screwed to the
flash-tube mounting block which ex-

The Bright Genie slave
stands only 10 inches high
and is completely self-
contained. Hooded photo-
tube on top rotates so it
can he pointed at main
camera-svnced flash.

tends through the back of
the reflector.

The entire assembly
is fastened with four ma-
chine screws behind a cir-
cular cutout in the front
of the Minibox. A thin
sheet of clear plastic pro-
tects the flush tube from
accidental breakage.

Two strips of scrap
aluminum hold the big
energy-storage capacitor in
place. A battery holder
mounts on each aluminum
strip. A third picce of
aluminum connecting the
other two carries the power
transistor and acts as a
heat sink. The octal socket
for the phototube is held
in place but allowed to rotate by
sandwiching its metal mounting flange
between the top of the Minibox and
still another piece of scrap aluminum.
The shicld for the phototube is an old
electrolytic capacitor can which was
cleaned out and has a window cut in
it. A heavier square of aluminum is
fastened to the bottom of the box and
drilled and tapped to accept a standard
Ya-inch tripod screw. The neon ready
light is held in place with a rubber
grommet. These construction details are
important only as suggestions. Many
equally satisfactory arrangements are
possible.

The power converter

The circuit gets special attention.
Its use, in whole or in part, isn’t neces-
sarily confined to this particular appli-
cation, The power supply. for instance,
could be incorporated in an old flash
unit to update it, or it could be used
wherever a power converter with a well
regulated output is needed. Not original
with me. it received only brief mention
quite some time ago in one of the tech-
nical publications and deserves much
wider distribution.

Basically. the power converter is a
flyback oscillator. It's free-running until

RADIO-ELECTRONICS
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Flash out of ity case. Reflector comes
from old bulb-type flash unit, modified
as described in text.

C1—.02 pf

C2—25 pf, 25 volts, electrolytic

C3—100 pf, 25 volts, electrolytic

C4—525 uf, 450 volts, electroyitic (special photoflash
capacitor—Sprague, Cornell-Dubilier, etc.)

C5--.01 y1f, 200 volts

C6—0.25 uf, 600 volts

D1, D2—-200-piv siticon rectifiers {IN2069 or equiva-
lent)

D3—9.v Zener diode (International Rectifier IN1523 or
equivalent)

D4—600-piv silicon rectifier {IN2071 or equivalent)

NE—NE-51H neon lamp

Q—2N277

R1—47,000 ohms FLASH (LR

R2, R5, R6—5.6 megohms et P
R3—560,000 ohms TUBE va) e

R4—1.8 megohms =

R7—120,000 ohms, 2 watts

R8—10 megohms

All resistors 1/, watt, 109, except as marked

S1—spst toggle switch

S$2—spst N.O. pushbutton

Tl1—special toroid transformer [see text) avaiiable from -
DAO Corp., PO Box 659, Terre Haute, Ind. for B

$12.50 pastpaid {Ind. residents add 2% tax). Core BT
only, $1.50. STl

T2—trigger transformer (Amglo ST-25)* L
V1—-929 (RCA, or General Electric GL-929) e
V2—6483 (Sylvania)
V3—flash tube {Amglo HD-2-0}*
Batt—4 size-D 1.5.v flashlight cells
See text and photos for suggestions about case, reflector
and incidental parts
*Amglo components available by mail from Allied Raodio
Corp., 100 N. Western Ave., Chicago 80, Ill. The
ST-25 costs $2; the HD-2-0, $9.

PWR TRANS (SEE TEXT) £R TRA
-LIN2069(2) e TdX]N o7l 929 6483 [QRoOEE, ThANS voltage on C2 exceeds the Zener voltage
¢ Iot ]+ 03__NI523
=

T4 of D3 and biases the transistor base

TO2 T3 Toe 3\ 257 sufficiently more positive than its emitter
W HD-2-0 to stop the oscillations. When the volt-
+]25 3 |RED iy PR
2N277 - age on C2 has dropped. oscillations
resume for severul cveles to bring the
) 357 BLACK voltage on €2 (and C4) buack to the
g 100725V cutofl level. When the unit is flashed and
A s C4 is discharged, the resumption of
lBATT X\‘Sl
o———o0 . 5
-6V + = - R8 T2 D3 BEHIND Ci
Circuit of complete electronic slave unit. Bt D2
Power supply design can he adapted for
THARY HSCN. R4
) R3
the voltuge on C2 reaches the Zener Rp -

voltage of D3 at which time D3 cuts
ofl the oscillator. Tt goes back into os-
cillation only at intervals to bring the :
voltage back up to operating level. Thus, PHOTOTUR
not only is conversion cfliciency out- MQO&NEC’“& )
standing. but the monitoring action S 3 '
results in low standby current consump-
tion and regulated output voltage.

In operation. the core of toroid
transtormer T! is “charged”™ by the
conducting transistor. Then. during the
flyback period, while the transistor is
nonconducting, the core discharges its
energy through D4 into C4, the energy-
storage capacitor. Note that rectifier D4
is oriented to block during core charg-
ing and to conduct during the fiyback
period. This gives much greuater output.
Capucitor C4 is brought up to full volt-
age by an accumulation of these pulses.
During cach flyback interval, C2 is
charged through the three adjucent di-
odes to a much lower voltage approxi- g
mately proportional to that reached by  View from hehind flash. Connections 1o parts not on perforated board are made 1o
C4. After a number of oscillations the  little terminal studs in row along edse of hoard.

LIGHT

CONNECT ONE cq
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L4

Symmetrically mounted batteries bal-
ance the weight of the slave flash unit.

oscillations rapidly brings up the voltage
in C4, The voltage in C2 doesn’t in-
crease to cutoff until the C4 voltage
has reached the operating level. The
monitoring action on standby assures
the longest possible battery life and the
regulated output voltage makes abso-
lutely uniform exposures possible,

All the components in the power
converter are readily available except
the transformer. It consists of a small
doughnut-shaped core of a special
high-Q molybdenum permalloy identi-
fied as A-930157-2 by the manufacturer,
Arnold Engineering Co. of Marengo.
Ill. On this core are wound 25 turns of
No. 30, 35 turns of No. 18 and 860
turns of No. 35 wire. The big output
winding represents a lot of hard work.
but these cores can be wound by hand
at a considerable saving of hard cash.
This special transformer is available at
$12.50 postpaid from DAO, P.O. Box
659, Terre Haute, Ind. The bare core
is also available from DAO for $1.50
for those who wish to do their own
winding.

The firing circuit

The heart of the firing circuit. and
the reason for its dependability, is a
subminiature cold-cathode thyratron or
trigger tube. Many of the older trigger
tubes were erratic in operation. The
6483 achieves near-perfect response be-
cause of a keep-alive grid which draws
only 50 ya but reduces ionization time
to less than 5 ysec. When S2 is closed
or a bright pulse of light strikes the
phototube, the trigger grid of V2 re-
ceives a positive pulse approximately
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equal to the voltage drop across R2, and
V2 fires. Then C6, charged to nearly
the supply voltage, discharges through
the primary of trigger transformer T2.
This generates an extremely high sec-
ondary voltage which is fed to the flash
tube, V3. While the entire high-voltage
supply is always across the anode and
cathode of the flash tube, this isn’t
enough to start ionization. The several

WINDING THE TOROID

The toroid core used for the power
transformer is doughnut-shaped, 1 inch across
and with a hole 0.58 inch in diameter.

The 860-turn output winding of No. 35
Formvar wire is applied first and this is the
only difficult part of the job. Approximately
107 feet of the wire must first be wound on
a bobbin which is small enough, when wound
with the wire, to be slipped through the
hole in the toroid 860 times. To keep down
the diameter of the filled bobbin, it should
be made several inches long. A round,
wooden sucker stick makes a suitable bob-
bin. The ends may be shaped to blunt points
and the body of the stick reduced somewhat
in diameter without weakening it too much.
This allows the wire to be wound on without
increasing the diameter too much ,and re-
duces the possibility of the wire slipping off
the ends and becoming tangled.

You are now ready to apply the 860 turns
to the toroid. Apply turn after turn by thread-
ing the bobbin through the core. Build up the
turns as you proceed; you must have the full
number of turns wound by the time you work
your way around the toroid and return to the
starting point.

This matter of wuniform distribution is
quite tricky. It may be necessary to remove
some of the turns and start over if you see
it isn‘t turning out right. Divide the toroid
into quarters or eighths with little spots of
fingernail polish to be sure you're getting the
correct number of turns in each section as you
go. The job will be easier.

When you're finished with this most dif-
ficult winding, color-code the leads, being sure
to identify start and finish of the winding, and
apply a thin layer of plastic tape. Be careful
not to scratch the insulation and short some
turns. Formvar insulation is specified because
it's very tough.

The regulator or feedback winding is
applied next, and you no longer need bother
with the bobbin. Only 4%, feet of No. 30
Formvar wire will be required for this 25-turn
winding if the first one was applied neatly.
Be sure this winding goes on in the same di-
rection, distribute it evenly around the core
and end at the starting point. Color-code
these leads, apply a thin layer of plastic tape.
The heavy power winding goes on last. About
8 feet of No. 18 wire will do for this 35-turn
winding. Follow exactly the same system. Be
very sure the windings are all applied in the
same direction. Space them as smoothly as
possible around the core ending at the start-
ing point. Color-code them carefully or you'll
waste hours trying to figure them out later.
Keep the tape insulation between layers as
thin as possible and don't scratch off the
Formvar insulation.
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thousand volts from T2 starts the ioni-
zation and the tremendous breakdown
energy that produces the light is drawn
from storage capacitor C4.

With the components shown in the
parts list and a Zener diode of exactly
9 volts, C4 charges to 420 volts and
the on—off monitor action allows less
than a 5-volt swing. Fresh batteries pro-
vide a recycling time between flashes
of about 6 seconds. (A much longer time
is required the first time, since there is
a high leakage loss while the electrolyte
in C4 is being reformed.) As the batter-
ies age, recycling time becomes longer,
but the same operating voltage is main-
tained even when they have dropped to
half their rated voltage. The peak dis-
charge from the batteries is between 2
and 3 amperes. The operating voltage
can be raised or lowered by selecting
a Zener diode with a higher or lower
Zener voltage. The ready light comes on
at 380 wvolts. If R4 is increased in
value, the ready light will ignite at a
lower voltage and vice versa.

Modifications

Many modifications are possible.
The size and shape of the slave and the
arrangement of parts can be varied
without impairing operation in any way.
The power converter can replace a vi-
brator in a flash unit already on hand.
It’s so small it should easily fit in the
space occupied by any vibrator supply.
The firing circuit may also be incorpo-
rated in an existing outfit. It’s excellent
not only for slave operation but, as a
synchronized flash on the camera, its
high impedance greatly reduces current
through the delicate sync contacts in an
expensive shutter and completely elimi-
nates the surprise of an occasional shock
from the sync cord.

It's frequently possible to purchase
an old electronic flash unit for only a
few bucks from a dealer who has taken
it in trade. If the flash tube, reflector
and energy storage capacitor are in good
shape, this can be a real bargain. You
may find many of the other components
in your junkbox. The trigger tube and
trigger transtormer are expensive. Wind-
ing the small toroid core is not the easi-
est job but by combining all these
economies some very substantial sav-
ings are possible.

Precautions to observe are few. Re-
member that all diodes and transistors
can be damaged by excess heat from
soldering. Leads carrying high voltage
should be well insulated and all com-
ponents should be solidly mounted to
withstand hard usage. Most important
of all, respect the lethal properties of
a 525-uf capacitor charged to 400-plus
volts. While completing the slave or
when working on it later, it’s an excel-
lent idea to discharge C4 through a
power resistor of a couple of hundred
ohms to be sure it’s really safe. END

RADIO-ELECTRONICS
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Cy and Lucky hunt sound bars

The stacked-B suppl: 1s belhind this once

By WAYNE LEMONS

“WHY ISN'T MRS. JAMES’ SET READY?”
demanded Cy. “She just called me at
home and told me you told her that it
probably wouldn’t be fixed before the
end of the week. Just how serious can
one set be?”

“Sounds to me as if she got you out
of bed,” responded Lucky. “Anyway, it’s
the first time you’ve been to the shop
before nine since I've been working
here.”

“We’re not talking about me. We're
talking about Mrs. James’ TV set. How
come it isn’t fixed? Just what’s the mat-
ter with it? Some part we don’t have?”
Cy asked in rapid-fire fashion.

“One question at a time,” begged
Lucky. “You see, it’s like this: her
Super V Crosley has sound bars and I
read somewhere that sound bars are
caused by misalignment. So, I was
waiting for you to fire up the old sweep
generator and do the job. You know
I don’t know much about the sweep
gen.”

“I'm not too sure you know much
about anything! You think old Mrs.
James has been adjusting the slugs in
the if’s or tuner?”

“Well, I don’t suppose so, but can’t
a set get out of alignment on its own?”

“I suppose it is possible.” Cy was
cooling down a little. (And he knew
from past experience that if he said
absolutely that alignment wasn’t the
trouble, that sure enough it would be.)
“Let’s take a look at her set and see
what we can find out. She told me
positively that she couldn’t possibly
miss today’s episode of ‘Edge of Night’.”

“Can’t you take her a loaner?” asked
Lucky.

“Sure, we could, but it might not be
necessary.”

They turned the set on, hooked it
to an antenna and waited for it to warm
up. They waited almost 5 minutes and
there was still no picture or sound.
Then, slowly the sound appeared and
the raster, dim and narrow at first,
filled the screen.

T

Fig. 1—Cy's schematic showing Lucky
how audio output tube acts as voltage
divider.
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“Most of the Super V’s were slow
warming up, but that was ridiculous!”
exclaimed Cy. “Don’t forget to check
that Globar heater resistor before we
return this set.”

“What she’s griping about is those
sound bars in the picture. See, every
time the guy speaks, it looks like the
picture has Venetian blinds.”

Cy turned the volume down. The
sound bars disappeared. “Well, we know
one thing for sure,” he said, “it isn’t
alignment that this set needs.”

“You mean because you turned down
the volume and the lines went away
that eliminates the rf and if stages?”

“Well, now I didn’t exactly say that,
did 1?”

“You mean it could still be in the
rf or if stages?” asked Lucky.

“Could be,” affirmed Cy.

“But how . . .7”

“See this speaker . . .?” began Cy.

“I get it,” Lucky was excited. “When
you turn up the volume, the sound
waves from the speaker could cause a
tube or something to be microphonic
and that something could be in the
if or vf .. .”

“QOr oscillator,” Cy finished. “Now
that the little wheels have started
turning, how would you determine if
that is the trouble?”

“Well, we could beat on the cabinet,”
Lucky said as he slammed the side of
the set with his open palm.

“Qutside of being rather crude and
kind of rough on cabinets, your method
might be halfway effective. But it
wasn’t quite what I had in mind.”

“What’s your solution?”’

“Simple. Just disconnect the speak-
er!”

“But I've read you shouldn’t operate
any amplifier without a load.”

“And it’s true,” said Cy, “but this
set uses a 25L6 in the output and a
fairly low-impedance output trans-
former, so it isn’t likely to damage
anything if we run the set without a
speaker load for a short time. If you're
squeamish though, let’s do it right.
Gimme a 10-ohm 1-watt resistor out of
the box. That should match close enough
for a test.”

They disconnected the speaker and
tied the resistor in its place. Cy turned
up the volume control—the sound bars
were still in the picture!

“Now we know the trouble isn’t align-
ment and it isn’t any loose or micro-
phonic parts, right?” asked Lucky.

“Right. The trouble is probably poor
regulation of some part of the power
supply and that some part is likely the
audio output stage.”

“You mean the audio output stage
is a part of the power supply?”

2
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Fig. 2—Lurking in this simplified sche-
natic is the component causing sound
bars—and it wasn’t the electrolyltics.

“Look at the circuit,” said Cy. “This
has been a favorite circuit with TV
designers for quite a while now. Espe-
cially in series-heater sets. Note how
the 250 or 260 volts from the rectifier
doubler is applied to the plate and
screen of the 25L.6. And note the control
grid is also positive. In this case, the
positive voltage to the grid is set at
slightly more than half of the 260
volts by using a 470,000-ohm bleeder
and 560,000 ohms to ground and con-
necting the grid at the junction.”

“But doesn’t the positive grid make
the 2516 draw too much current?”
asked Lucky.

“Well, it would,” said Cy, “except
that the cathode is not tied direct to
ground.”

“Yes, I see,” said Lucky, “It’s tied
to the 150-volt source.”

“Correction, it s
source!”

“You mean the 25L6 is a rectifier?”

“Not exactly, but it does act as a
bleeder resistor from the 260-volt
source.”

“How does it do that?”

“T.ook at this drawing.” Cy made a
hasty schematic on a seratch pad (Fig.
1). “Let’s suppose that the cathode of
the 2516 has a resistor, say 3,000 ohms
at 10 watts, to ground. Now, if we apply
a positive voltage to the grid, what hap-
pens to the voltage at the 25L6 cath-
ode?”

“It will go up pretty high!”

“Right. And if we replaced the 3,000-
ohm resistor with other circuits draw-
ing an equivalent amount of current, we
wouldn’t have to have the resistor; and
the voltage we develop could act as the
B-plus supply for these circuits.”

“T think I get the glimmer,” said
Lucky. “The 25L6 sorta acts like an
electronically variable power resistor.
But what about the audio? Doesn’t that
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appear on the 150-volt line?”

“Now we’re back to the problem at
hand. The audio certainly would affect
the 150-volt line. if it weren’t bypassed
with a pretty good size electrolytic.”

“Then that could be our trouble,
couldn’t it?”

“Well, yes, it could,” agreed Cy, “and
there is a pretty easy way to find out.”

“How?”

“With a test adapter socket under the
25L1.6,” replied Cy. “We know that pin
8 1s the cathode, so we can look at what
is on the 150-volt line with a scope. If
we see any audio voltage to speak of
when the volume is turned up, we’ll
know that the 200-uf filter from the
150-volt line to ground just isn’t doing
the job (Fig. 2).”

“Wouldn’t it be simpler just to bypass
pin 8 with another filter?”

“Yes, it would probably, but you al-
ways have the danger that you might
heal the defective capacitor and then
you wouldn’t be positive that the capac-
itor was at fault.”

“What difference would that make?”
asked Lucky. “Even if we healed it, we
would still know it was bad, wouldn’t
we?”

“That’s true,” said Cy, “hut the sud-
den surge might ‘heal’ something else
that was causing the trouble—then we
wouldn’t know, would we?”

They looked at the scope and turned
up the volume. “The electrolytic is bad,”
concluded Lucky.

“Sorry to disappoint you but I don’t
think so,” said Cy.

“What do you mean? Look at the
trace bounce.”

“That’s exactly what I mean,” re-
turned Cy. “The trace is bouncing. If
the filter were open, you wouldn’t see
that nice clean trace. You’d see a trace
that was pretty stable but the straight
line of the trace would be blotted out by
the audio. In faect, it would be very sim-
ilar to what vou would see at the grid
of the audio tube.”

“What does this bouncing and bound-
ing trace mean then?”

“It means the dc voltage is changing
pretty drastically, I'd say. But to let
vou make sure, get an electrolytic and
shunt it from pin 8 to ground.”

TLucky did as he was told. The bars
in the picture continued. “I guess you’re
right,” he said.

“Here’s a chance to use the old nog-
ein,” said Cy. “Tell me what you think
might be wrong.”

“Well, it couldn’t be a bad tube, we
changed it. It seems like it would have
to be something causing the grid voltage
to change as people talk.”

“And what do you suppose that could
be?”” asked Cy.

A light shone in Lucky’s eye. “The
coupling capacitor—it could be leaky.
That would change the dc voltage on
the grid and therefore vary my elec-
tronically controlled power resistor,
namely the 251.6.”

“Looks like Mrs. James is going to
see ‘Edge of Night’ on her own set after
all. Pull the chassis and install the
capacitor. I'm going for coffee.” END
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Meters from junkbox

OLD BATTERY CHARGERS AND ELIMINA-
tors have usually been scorned as
useless for salvage parts. The meters,
usually an ammeter and sometimes a
voltmeter, are hesitatingly stashed
away, waiting that day when their
rather crude ranges can be of some
practical value. Since most such meters
employved are of the iron-vane type,
their movements are simple and vreli-
able. Their sensitivity does, however,
leave something to bhe desired.

A meter of this kind is practical
for many applications around the ham
shack requiring a relative indication.
One such example is as an S-meter on
a short-wave receiver. The problem
was, in our example, how to employ the
brute with an 8-ampere full-scale sen-
sitivity to indicate receiver tuning.
Opening the meter revealed a coil and
nmovement arrangement such as illus-
trated in Fig. 1, which is typical of the
Shurite meter. The coil consisted of
4% turns of about No. 14 copper wire.
The coil was removed and, as an experi-
ment, 1,000 turns of No. 40 enameled
wire was scramble-wound on the form.
This resulted in a meter with full-scale
sensitivity of 3.5 ma! If an even range
is desired, we can remove turns until
5 ma or any other full-scale sensitivity
(within the current-carrying capabil-
ities of the wire) is obtained. The photo
shows the rewound movement and the
reassembled meter. We kept the 0-8

b ORIGINAL COIL
9 4-1/2T N°14WIRE

Fig.l
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scale and carefully erased DC AMPERES
from the scale.

Fig. 2-a shows the meter con-
nected in the conventional Lridge cir-
cuit in the rf or first if stage of the re-
ceiver. Fig. 2-b shows how a pentode
such as a 6BA6 or 6SK7 can be em-
ployed for ave measurement. This cir-
cuit has much greater sensitivity than
that which can be obtained from 2-a.

Other meter current sensitivities
can he obtained hy suitable sclection of
wire size. The most satisfactory method
for neavly “failproof” results seems to
be to select a wire size capable of carry-
ing the currvent desired, then winding
the core “full”. After checking the sen-
sitivity of this new winding, if it is
greater than necessary, a few turns of
wire at a time may be removed until
the desired full-scale indication is ob-
tained. This type of meter is hypersen-
sitive to steel—its own case as well as
the panel into which it may he mounted.
All tests should therefore he made with
the case intact and the meter in its
panel position.—Harold J. Welber
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ALL-PURPOSE MIXER

ONE OF THE MOST COMMON TASKS IN
clectronics is converting one frequency
to another. This is generally done by
heterodyning, and the usual procedure
is to cobble up some sort of an oscilla-
tor—mixer tor each job. The favorite is
apt to be a pentagrid converter. such as
a 6BE6. self-excited. Power for the fre-
quency converter is usually robbed from
an adjacent circuit.

This expedient works rather well
but is inherently noisy and suffers. not
only from uncertainties of oscillator cal-
ibration, but also from “pulling”™ at the
higher frequencies. unless an unusually
sophisticated circuit is employed.

Using the shop signal generator as
the oscillator greatly minimizes the cali-
bration problem. Partition noise and
pulling are reduced by a very large fac-
tor by employing a cathode-coupled
mixer. a little known and very satisfac-
tory circuit', The power supply problem
is easily met by building in a simple
power supply as an integral part of the
mixer.

The working circuit of a cathode-
coupled mixer. designed for operation at
almost any signal and local oscillator
frequency from the audio range to

C1—100 pf tubular ceramic

€2, €3—0.1 pf, 600 v, plate ceramic

C4, C6—.02 pf, disc ceramic

€5—.002 uf, disc ceramic

C7, €8—75-75 pf, 150 v, dual electrolytic {Maliory FP
214.5 in Cinch 2-C-7 socket)

D—silicon rectifier, 400 piv, 500 ma (Sarkes Tarzian
M-500 or equivalent)

F—fuse, 1 amp, type 3AG, in Littelfuse 342001 holder

J1, J2—50-239 coax connector or equivalent

J3—2-wire ac receptacte, chassis-mounting, with ground
post (Amphenel 160-4)

J4—2-wire ac plug, chassis-mounting, with ground post
{Amphenol 160-5}

L1—rf choke, 10 mh

L2—small filter choke, 3—10 h

somewhere above 150 mc. is shown in
the diagram with power supply.

This circuit is simple. straightfor-
ward and free of most of the gremlins
that make conventional circuits trouble-
some at times. With signal input. but no
oscillator input. the left-hand triode
functions as a cathode follower. giving
power, but not voltage, amplification to
the signal. The right-hand triode. under
these conditions. functions as a cathode-
driven amplifier, so that the amplified
signal. and nothing else. appears at the
output. Using a cathode follower here
provides the power desirable for a cath-
ode-driven amplifier. and makes coup-
ling from output to input. through the
amplifier. virtually impossible.

With oscillator input. but no signal
input. the second (right-hand) triode
functions as a conventional grid-driven
amplifier. Only the oscillator frequency
appears in the output circuit.

With both signal and oscillator in-
puts. the right-hand triode operates as a
cathode-driven amplifier with respect to
signal frequency. and as a grid-driven
amplifier with respect to oscillator fre-
guency. Output consists of signal fre-
quency. oscillator frequency. their sum

L3—filter choke, 4.5 h,
equivalent}

R1, R3—100,000 ohms, 1 watt

R2—470 ohms

R4—10,000 ohms

R5—4,700 ohms

R6—180,000 ohms

R7—100 ohms

R8—10 ohms

All resistors 2 watts, 10% except as noted.

S—spst toggle switch

T—power transformer, 150 v, 25 ma; 6.3 v, 0.5 a, ct
{Merit P-3046 or equivalent}

V-—-6J6

Pilot lamps—No. 44 and NE-51

Chassis, input terminals, socket,
ware

50 ma ({Stancor C-1706 or

miscellaneous hard-

Front view shows only “control’: an on—off switch. Label at
lower right concerns security—not the kind of circuit!
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Universal triode
heterodyner has
low noise and

a minimum of parts

By RONALD L. IVES

SIGNAL
INPUT

GND

L3
=T M'\?OOR_, 4.5H
NE-51 PWR SOMA
BLOWN Rk TRANs D 1900
FUSE s ce crs’ +[c8
pILOT T
O-¢ .02 LI_
ACIN 1A \ =
4 SOV 757150V
MALE 25MA
™.
Receel ¥ T8.3v cT 500MA
TO 6J6 PINS 3,4

FEMALE J3 =7
RECEPT e S POWER
o7 ekt N°as4

= out

Circuit of the mixer. Works from audio
to virf.

Peek behind discloses convenience features: removable ac in-
put, auxiliary ac outlet, blown-fuse pilot. Note ac connectors
with ground posts.
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and their difference. If the signal and
oscillator inputs are *‘clean.” containing
no harmonics, the mixer output will also
be “clean” and lacking in the trouble-
some harmonic sum-and-difference fre-
quencies that make so much trouble
with other mixers,

Although the developer of this cir-
cuit® recommends, with good logic, that
the oscillator output be a low-impedance
circuit, such as a cathode follower, expe-
rience shows that almost any oscillator
output from about 20,000 ohms down
works well here.

Construction

This universal triode mixer is easy
to construct. All parts, including a well
filtered power supply, can be mounted
on a 4 by 8 by 2-inch chassis.

Parts arrangement is not very criti-
cal, although some separation of circuits
is desirable to minimize interaction. The
front view of an excellent mixer of this
type is shown in the photographs. Note
that the only operating control is an off—
on switch. The shield can at the right end
of the chassis covers the plate rf choke
(L1), minimizing radiation from it. If
this choke is left unshielded, it may not
only radiate signals at one of the four
frequencies in the circuit. but may also
pick up stray radiation from other cir-
cuits or devices in the vicinity. The re-
sult: “gremlins” in the output.

Oscillator input and i.f. output are
kept as far from the signal input as
possible, to minimize unwanted inter-
coupling. Shielded leads are recom-
mended here. and SO-239 coax connec-
tors are provided on the right end of the
chassis for these connections. Any other
shielded connectors can be used here as
long as these circuits are tightly shielded.

Top-of-chassis layout is also rather
noncritical. The only precaution neces-
sary is mounting plate choke L2 at right
angles to filter choke L3 to keep coup-
ling at a minimum. If thoroughly
shielded chokes (quite costly) are used
here, their orientation is not critical, and
they can be mounted closer together.

To isolate circuitry and to simplify
wiring as much as possible, power supply
components are mounted at the rear of
the chassis, while signal components are
mounted along the front. This permits
convenient and direct connections of the
input plug, fuse, blown-fuse pilot and
auxiliary ac output on the rear-chassis
skirt. The ac output, a three-wire indus-
trial outlet, is controlled by the main
power switch, and is provided because of
the chronic shortage of ac outlets in al-
most any electronic shop.

In older installations, where three-
wire industrial wiring is not used, the
input and output plugs can be the con-
ventional two-wire type (Amphenol 61-
M10 and 61F10, or equivalent). The
purpose of the small capacitor, C6,
across the high-voltage secondary of T
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Constructor’s-eye view shows wiring details. Wiring needs some care to avoid stray

coupling.

is to absorb rectifier hash, which pro-
duces interference at multiples of 60
cycles to somewhere beyond 60 kc. R7,
in series with the rectifier, is a surge lim-
iter, which very greatly increases the
life of silicon rectifier D—particularly if
the mixer is turned on and off frequently.
R8, in series with the power pilot, dims
the lamp slightly and extends its life.

Underchassis construction is sim-
ple and standard. Liberal use of tie
points gives firm support to smaller com-
ponents, as well as supplying convenient
test points. The rubber feet shown in the
photos should be removed for actual use,
and a bottom plate firmly attached to
improve shielding. Chassis holes should
be grommeted to prevent chafing of
leads and eventual mysterious short cir-
cuits. Lockwashers under all holding
nuts are strongly recommended,

For operating and maintenance
convenience, labels showing the func-
tions of all controls and indicators, the
purposes of all connectors and the nor-
mal content of all sockets are always
desirable. Those here used are Metal-
photo labels.

Operation

Using this mixer is even simpler
than building it. With all plug-in com-
ponents in place (don’t forget the fuse),
the ac connected and the power turned
on, connect the signal input to the input
terminals. Plug the signal generator into
the ac outlet on the back of the mixer
and turn it on, The if. system is con-
nected to the 1.E. oUT jack.

With this arrangement, whenever
the i.f. is the sum or difference of the
signal frequency and the oscillator fre-
quency, a signal will be produced at the
i.f. output. This will be a very clean sig-
nal, with a minimum of partition noise,

www.americanradiohistorv.com

crossmodulation and harmonics. Per-
formance seems equally good at signal
inputs of 100 k¢ and 100 mc. And it is
entirely feasible to heterodyne a 500-kc
signal down to af if the signal generator
is stable enough. Although not specifi-
cally designed for it, this mixer can be
used successfully as a product detector.

Compuaring this cathode-driven tri-
ode mixer with the more familiar pen-
tagrid converter gives some interesting
results. All other factors being the same,
this mixer gives slightly more than three
times as much output as the familiar
6BE6. At the same time, partition noise
is most greatly reduced, so that signals
that were unreadably “down in the
noise” with the 6BE6 are clearly read-
able with the triode mixer. Crossmod-
ulation is considerably reduced. and im-
pulse-noise effects slightly reduced. Os-
cillator “pulling” is too small to measure.

Performancewise. the triode mixer
is superior to anything the writer has
tried previously. And this superior per-
formance seems to reach from one end
of the spectrum to the other, with no
“holes”, “bad spots” or other annoy-
ances.

Other applications

In view of the excellent performance
of this mixer, it might seem desirable to
substitute this mixer for the one in your
present receiver and probably cure some
of the troubles you now have. In some
instances, this would be a mistake, as a
few of our better receivers, such as the
75A4 and the GPR-90, already contain
superlatively good mixers. This triode-
mixer in such receivers would increase
the tube complement, make practically
no change in the all-important signal-to-
noise ratio and increase the input to the
i.f. system, already adequately fed.

RADIO-ELECTRONICS
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Bird's-eve view. Layout is roomy, not especially critical. All connectable or remov-

able parts are labeled.

If, however, your receiver is an old
model, with a no-signal output that
sounds like frying eggs. a change may be
in order. Determine first if the frying
noise is actually mixer noise. With no rf
input to the mixer (pull the rf tube, or
short the antenna and ground termi-
nals), note the hiss output. Then pull the
mixer tube, and note the hiss output
again. If pulling the mixer tube reduces
the hiss output by a factor of much more
than 2. consider a change of mixer.

Next, check feasibility. Is there
room for a separate oscillator—cathode-
follower tube (such as a 6U8-A)? Will

the power supply carry the extra heater
and plate loads without overheating? If
the answer to both of these questions is
yes, then the change is practicable. In-
stall the triode mixer and the oscillator—
cathode-follower. using ordinarily good
workmanship. being sure that the mixer
is not overloaded.

As the input capacitance of the first
triode of this mixer is considerably less
than that of a 6BE6 or other converter
tube. the receiver will no longer track
properly. This difficulty can be corrected
by realigning the entire system. a time-
consuming chore with a multiband re-

ceiver. or by adding a small trimmer
(3-15 pf. for example) from input grid
to ground. This simple expedient makes
realignment simple—one adjustment is
adequate for all bands and the original
alignment of the receiver is not altered.

With the triode mixer correctly in-
stalled. the receiver will sound “dead”
with no signal input. It will now. how-
ever. receive clearly signals that were
never copvable before. and will suffer
less from crossmodulation.

This mixer change is most effective
with receivers made before about 1950,
particularly military units. A similar
change gives marked improvement in
the performance of single-sideband
adapters incorporating 6BEG and sim-
ilar tubes, but little improvement in the
performance of adapters with all-triode
product detectors. The same techniques
can be used to “denoise” beat-frequency
audio oscillators incorporating other
than triode mixers. END

REFERENCES

IPullen, K. A., Conductance Design of Active Circuits.
John F. Rider, New York, 1959; pp 259-263.
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ECLLS80O Tubes from Allied

Readers who had trouble locat-
ing ECLL800/6KHS8 tubes for the
3-tube 20-watt stereo amplifier on
page 28 of the November 1963 issue
will be happy to learn that Allied
Radio Corp.. 100 No. Western Ave.,
Chicago 80, IlIL. is stocking them
and accepting orders.

The stock number is 39 A 522,
and the price is $4.95 each.

Untermination

Each network has a characteristic
impedance of 600 ohms. This can be
determined by connecting a 600-ohm
load resistor across the output terminals
of each and measuring the effective re-
sistance between the input terminals of
each network. Both networks will have
an input resistance of 600 ohms. Since
this is the same value as the load resist-
ance, the characteristic impedance of
each network is said to be 600 ohms.

In the tee network, the 600-ohm
load resistor is in series with the 200
ohm resistor on the right-hand side of
the network, making the equivalent of
800 ohms, This resistance is in combina-
tion with the 800-ohm shunt resistor,
making a series-shunt combination that
equals 400 ohms. By adding the left-
hand resistance of 200 ohms to 400
ohms, the resistance between the input
terminals is found to be 600 ohms. Since
this is the same value as the load resistor,
the characteristic impedance of the tee
network is 600 ohms.

In the pi network, a 600-ohm load
resistor is in parallel with the right-hand
1.800-ohm shunt resistor. This combi-
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Answers to

This month’s puzzles are on page 39

nation equals 450 ohms and is in series
with the 450-ohm network resistor, mak-
ing a total of 900 ohms. The left-hand
shunt resistance of 1.800 ohms is now
in parallel with 900 ohms, which makes
the input resistance across the input ter-
minals 600 ohms. Since the load resist-
ance of 600 ohms equals the input re-
sistance, the characteristic impedance of
the pi network is 600 ohms.
Note:

By using the Wye-Delta or Delta-

Wye transformation, it can also be

L TPy g N P N D O T R e Sy Talalt YA Tele st

shown that the two networks are equiv-
alent. The tee and pi networks are ex-
amples of Wye and Delta networks
respectively.—Editor

Voltage Divider

This puzzle is not as hard as it seems
at first glance. Since the four resistors
are connected in series, the same cur-
rent must flow through each. We see
that R4 has the same resistance as R2.
Therefore the drop across R3 plus R4
is the same as the drop across R2 plus
R3—30 volts. The total input voltage
is 100.

Doodles

If the horizontal input of your
scope is not disconnected from the hori-
zontal amplifier when using internal
sweep (about 10 or 12 cycles), simply
connect the 60-cycle test signal to the
vertical input, and also to the horizontal
input through a small capacitor for a 90°
phase shift.

If the horizontal input is discon-
nected when using internal sweep, con-
nect the capacitor from the 60-cycle test
to the horizontal amplifier internally with
a clip lead.
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- by Jack Dari~,

- ... Service Editor ;

Y

This column is for your service problems—TV, radio, audio or gen-
eral 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-addressed envelope. Write:
Service Editor, Radio-Electronics, 154 West 14th Street, New York 10011,

WHAT IS A “TECHNICIAN"? HE’S A SKILLED
workman who can put things back to-
gether again. His job is to “renew” vari-
ous pieces of apparatus, often highly
complex. This demands a lot of knowl-
edge of the basic theory behind this par-
ticular gadget. Not in the scnse of being
able to design it, but he must know more
about the performance of the thing than
the engineer who built it!

In fact, he should be, and is, able to
tell the designer many things that he
doesn’t know about what will happen
under certain circumstances; demon-
strate phenomena that were considered
impossible! Many things that textbooks
have claimed were impossible have been
demonstrated in actual use by the trained
technician, This has long been known to
ham radio operators, TV service techni-
cians and bumblebees. who went calmly
ahead making long-distance communi-
cation possible on certain frequencies,
picking up TV stations far over the opti-
cal horizons, and flying, when the text-
books agreed that it couldn’t be done.

It is no part of the technician’s job
to be able to design apparatus. That is,
he is not required to know the highly
complex formula needed to be able to
make a coil. He does have to know what
a coil does in a given circuit, so that he
can go to a catalogue, select, say a 10-ph
coil, and make the circuit work again!
He doesn’t make capacitors, yet he
knows a lot more about how they work
in some circuits than the designer! He
invariably knows more about some of
the weird and “impossible” symptoms
that certain defects can cause in all kinds
of electronic apparatus.

This comparison of knowledge be-
tween design engineers and technicians is
not to be considered derogatory to either.
Although each must have a common
foundation in the basic laws of elec-
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tronics, the application is entirely differ-
ent. The design engineer’s function is to
take certain components, and make a
circuit that will do certain things. The
service technician’s task is to make that
circuit work as well as it did when it was
new. He does this by a combination of
knowledge (theory) and knowledge
(practical experience). By his knowledge
of these essentials, he knows not only
what each part is, but how ir works in
actual apparatus, and, more important
for his job, how the apparatus reacts
when it fails. He must be able to take the
symptoms displayed, and reasoning from
this, diagnose the fault. This requires a
very high order of skill!

The skills of the designer and tech-
nician are completely complementary.
(Though at times the language each uses
about the other is far from complimen-
tary!) Each needs the other, since neither
could go it alone. To my way of think-
ing, the two branches should have equal
respect!

Connections to tinsel wire

I'm enclosing a sample of wire. The
conductor is wrapped around a thread
or something! I've run into this in sev-
eral things, including the cord on my
shaver, earphones and so on. I've had

FINE BARE WIRE WRAPPED AROUND
TINSEL AND SOLDERED
™,

Fig. I1—Impossible 1o solder tinsel cord?
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a heck of a time trying to make con-
nections to it. How do you do it?—W.
M. K., Gaylord, Mich.

This is what we used to call “tinsel
wire” (when there were ladies around)
and, you're right. it’s not easy to do any-
thing with. I’ve found only one practical
way to handle the fuzzy stuff.

Very carefully strip off the insu-
lation, breaking as few of the delicate
wires as you can. Get a very fine bare
or tinned wire, by stripping out a piece
of test lead wire or something like that.
Start wrapping at the insulation, and
lay a wrapping of the bare wire up the
strands (Fig. 1). Now solder with a very
clean iron and a low-melting-point sol-
der. The bare wire will hold the solder
and leave a good contact surface. Clip
off the ends of the wrapping wire after
the solder sets,

Caution: you can’t use this wire
without providing some kind of strain
relief for it. The wire itself has no
strength at all, so clamp or tie the whole
wire in some way so that there's no
strain on the connections.

Delayed fuse blowing

An RCA KCS-81J chassis warms
up, compresses the raster a little on the
right, then blows a fuse in the high voli-
age (the 0.25-amp one). | put in a new
flyback and yoke, and i1 still blows fuses!
Help!—P. G., Johnstown, Pa.

All cases of fuse blowing have a
cause; by checking and isolaring causes,
we get an idea as to where it is. Here's a
real crystal-ball diagnosis on this one:
check the horizontal linearity coil and its
associated capacitors. Try hooking a
250-ma pilot light across the fuseholder.
I light at the normal current, and flare
up if an overload occurs.

Reasoning: since this fuse blowing
doesn’t show up until the set warms up,
I suspect something in the damper cir-
cuit, and you've already changed the
tubes, yoke. etc. Try adjusting the linear-
ity coil with the lamp in the circuit, you
ought to be able to get a “dip™ (dimming
of the lamp) if the coil-capacitor com-
bination is working as it should.

Too-high collector voltage!

I don’t have enough output from a
Chevrolet 987888 auto radio. Very weak
sound. The schematic calls for 1.5 volts
on the collector of the output transistor.
With the audio output transformer un-
grounded, I read about 10 volis. Ground
the transformer, and there is no voltage
on the collector.—J. A., Peekskill, N. Y.

This radio has a DS503 transistor
in the output stage. The 1.5-volt reading
is correct. The 10-volt reading with the
output transformer wngrounded is a
“collector-open” voltage and is normal.
In very low-impedance circuits like this.
speakers and other loads should always
be connected when making measure-
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New 1964 Heathkit All-Channel” Color TV

“ 7.
s e L7

GR-53A

$39900

(includes chassis,
ali tubes, VHF & UHF
tuners, mask, mounting
kit, & special speaker)
Optional cabinet $49.00

Everything you need for the best in color TV viewing-
Build it in 25 hours-Save hundreds of dollars!

*FCC Requires UHF As Of April 30! A new
Federal law requires that all TV sets built
or imported after April 30, 1964 be equipped
to reccive afl VHF & UHF channels, 2
thru 83.
Heathkit Has Everything For All-Channel
Reception In One Complete Unit! As a re-
sult, Heathkit now ofters you a aew model
consisting of chassis, tubes, face mask . . . a
new wall mount . . . a new all-transistor
UHF tuner ... and a special 6” x 9" speaker
. everything you need for complete high
fidelity all-channel color and black & white
TV reception . . . for only $399!
Cabinet Or Custom Installation! After as-
sembly, simply slip the complete unit into
the handsome walnut-finished hardboard
cabinet! Or if you prefer, mount it in a wall
or custom cabinet.
Anyone Can Build It! No special skills or
knowledge required! Here's what one
Heathkit Color TV owner, Mr. Thomas R.
McMahan of Cincinnati, Ohio says about
the manual: I would consider the manual
to be cqual to a lifetime of warranties with
an ordinary television.”™ All critical assem-
blics are factory-built & tested! Simple step-
by-step instructions take you from parts to
picture in just 25 hours!
Exclusive Built-In Service Center Eliminates
Maintenance Costs! You align, adjust and
maintain the set yourself with the degaussing
coil, service switch, and built-in dot genera-
tor! No more costly TV service calls! No
other set has these self-servicing features!
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No Expensive Service Contract! Since you
service and maintain the set, there’s no need
for a costly service contract. Heath warrants
picture tube for 1 year, all other parts for
90 days!
Keep Your Present TV As A “Second” Set!
Many manufacturers require your present
set as a trade-in to qualify for their adver-
tised price. With Heathkit, no trade-in is re-
quired! Your present set becomes a handy
“sccond’ set for use in den, children’s room,
bedroom, etc.
Quality & Performance Comparable To Sets
Costing $600 & More! In addition to the
features already mentioned, compare these
to other, morc ¢xpensive models:  26-tube,
8-diode circuit » Deluxe Standard-Kollsman
nuvistor tuner with “push-to-tune™ fine tun-
ing for individual channels  High definition
RCA 70° 21" color tube with anti-glare
bonded safety glass o 24,000 volt regulated
picture power » Automatic color control and
gated AGC for peak performance » 3-stage
high gain video 1.F. e Line thermistor for
longer tube life & thermal circuit breaker
for component protection.
Enjoy Complete TV Reception Now! Start
enjoying complete TV viewing by ordering
the new 1964 Heathkit 21”7 High Fidelity
Color TV now!
GR-534, chassis, tubes, mask, VHF & UHF
tuners, mounting kit, speaker,

1320bs oo $399.00
GRA-53A-1, walnut finished cabinet,
TOIBS.e oo et iii s 349.00

wasnn ameaecicanradiohistorv. cog

Limited Supply Of “VHF Only” Models
Left! Our previous “VHF only” model
and its accessories are still available on a
limited quantity basis. 1f you want a color
set withowr UHF, hurry and order from the
price list below, now!
Kit GR-53, chassis & tubes, 118 lhs. $349.00
GRA-53-1, walnut-finished cabinet,
TOIBS. . oo 84900
GRA-53-3, custom mounting kit (order for
wall or custom cabinet installation)
JOIPS. . e i $4.00

FREE 1964 i

HEATHKIT CATALOG |

i See these and over 250 other |

exciting Heathkits available in

easy-to-build kit form. Save

. 50% or more by doing the easy
assembly yourself! Send for
your free catalog today!

HEATH COMPANY, i
Benton Harbor, Michigan 49023

[J Enclosed is $———, plus freight.
Please send model(s) — ..
[] Please send my Free 1964 Heathkit Cata-

i
i
i
i
I
i
I
i
i
i
|
i
i
| Name
i
i
I
i
i
)
-

log.
Address !
City. State Zip ;
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-~ Damaged antenna
. Broken or worn twinfead
< Fuzzy 7V pretures

< Poor color receotion

& Fut new $nap into your

TV picture by replacing

damaged antennss spd
adding @ Blonder- Tongue
TV signal amplitier

=
I

9 ways to put new pep in your TV—they're all Blonder-Tongue!
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Mast-Mounted TV/FM
Signal Amplifiers
ABLE-2 — Powerful 2-transistor signal
amplifier. Pulls in weak signals — won't
overload on strong signals. Delivers excel-
lent reception to 3 sets. $43.95

ABLE-1—O0One transistor amplifier. Brings
in weak channels where there are no
strong nearby channels. $39.95

AB-3 — World’'s most powerful home
TV/FM amplifier brings in signals where
all others fail. Increases signal voltage 18
times. Remote power supply. $124.95
AB-2—TV signal amplifier with remote
power supply. Powerful enough to be used
in Master TV systems. $59.95
Indoor TV/FM Amplifiers used with
indoor or outdoor antennas
B-42—Best buy in low cost indoor ampli-
fier improves reception on up to 2 TV sets.
214X more signal voltage. $21.95

'B-24c—World's largest selling indoor TV

signal amplifier. Increases signal voltage
3 times. Excellent reception on up to 4
TV sets. $26.50

IT-4 — Transistor signal amplifier in-
creases signal voltage up to 8 times. Pro-
vides strong signals for up to 4 TV or FM
sets. Ideal where there are no strong local
channels. $32.25

FMB — Easy-to-install FM signal ampli-
fier brings in weak stations, improves FM
stereo reception. $21.00

And if you live in a UHF area
NEW! ABLE-U2 — Only mast mounted 2-
transistor signal amplifier providing peak
performance on all UHF channels. $44.95
U-BOOST—Indoor amplifier triples signal
voltage on all UHF channels. $34.45

ALL PRICES SUGGESTED LIST.

See the local Blonder-Tongue TV service
dealer featuring the **Spring TV Tune-Up"’.

BLONDER-TONGUE

9 Alling St., Newark, New Jersey 07102 / Canadian Div. Benco TV Assoc., Ltd., Toranto, Ont)
home tv accessories/closed circuit/community tv/ uhf converters/master tv

\mu\nlgmﬂvir:\ny_gd"hi:tnr\l com g

QUTPUT
TRANS

Fig. 2 — Typical single-transistor
radio power output stage.

auto

ments! Otherwise you upset the impe-
dance so badly that you may damage the
transistor.

Your collector voltage here is the
voltage drop across the very small re-
sistance of the output transformer and
speaker! Current must be fairly high to
give you any drop at all, since the aver-
age resistance in such circuits is only a
few ohms. If you have no voltage on the
collector, it means one of two things:
either the transistor is open (not drawing
any current at all) or there is a direct
short in the collector circuit. With no
resistance, you won’t have any voltage
drop. Check the output transformer very
carefully. While these are usually wound
with very heavy wire, I have found open
joints and similar troubles in some.
(Very few, but enough to make it worth
while to check.)

Fig. 2 shows the basic circuit of
such an output stage.

Half-blacked-out screen

More than half of the screen of my
RCA KCS-97 TV is blacked out and dis-
torted. The rest has raster, but no signals
on it. Looks like a pulling, tearing fold-
over from the left side!~S/Sgt. R. §.,
APO 123, N. Y.

This is a horizontal trouble, and,
from the description, caused by sonie-
thing getting into the video or even into
the horizontal sweeps. 1’d check all of the
electrolytic capacitors anywhere near
these circuits. Also, don’t forget to check
the input filter capacitor! Although it's
“a long way from the trouble,” it can
very definitely cause just such symptoms.
Basic cause, lack of decoupling between
horizontal circuits and video circuits,
plus whatever assorted ripple is getting
in to complicate things,

17TP4 substitute

Is there a glass replacement for a
17TP4 metal-cone CRT?~L. H. F., Mor-
gantown, W, Va.

Yes, several. The 17TP4 being a
rectangular tube makes the job easy,
especially fitting the mask and front
panel. The 17LP4A and 17THP4B are al-
most exact duplicates electrically, and

RADIO-ELECTRONICS
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1949__$24.50

1954—$24.50

VIVM V7A
1958 $24.50

or constantly improving value...

VIVM IM-11
1964 $24.95

most technicians pick Heathkit!

15 years later, and only 45¢ more! That’s
the difference between Heathkit's first
Vacuum Tube Voltmeter, the V-1 which
was introduced in 1949, and our present
VTVM model, the IM-11. But that’s not
all! . . . for only 45¢c more you have a
VTVM that’s 15 years better in circuit de-
sign, functional styling, and “‘up-to-date™
performance. That’s real value! That's
typical Heathkit value!

Chart the course of Heathkit’s VITVM
throughout the past 15 years, and you'll
discover many refinements, many advances.
To improve sensitivity, the meter move-
ment was changed from 500 microamps to
200 microamps, and the minimum voltage
range was lowered from 3 volts to 1,5 volts,
There's now a choice of 7 ranges for AC,
DC, and Ohms readings instead of 6. The
meter face has been enlarged from 314" to
414" for casier reading. We did, however,
keep the same shatterproof quality of the
cover. A voltage doubler replaced the halt-
wave rectifier, and the range switch was
simplified for casicr assembly and im-
proved circuitry. With the V-7A came cir-
cuit board construction for greater stability
and quicker, casicr assembly. And our
newest, the IM-11, has a single test probe
instead of three for all readings. Although
the basic compact shape and size has

changed very little, the color styling has
been modernized for a more attractive,
“up-to-date™ appearance.

This is just a sampling of the improved
design, the higher quality components, and
the advanced features that have been in-
corporated into Heathkit's VTVM over
the years. And you enjoy all of these im-
provements for only 45¢ more than the
original V-1! No wonder Heathkit has sold
more VITVM’s than anyone clse!

Although some of these advances have
come from our own laboratories, many of
them have evolved from the largest Re-
search & Development department in the
world . .. You! Yes, you and the hundreds
of thousands like you who buy and usec
our products. Many of you have written
us and suggested changes, refinements, and
improvements. And we’'ve listened. We've
acted! And we will continue to do so in
order to bring you constantly improving
value.

Check the specifications for the IM-11
(below), and see if you don't agree that
for all-around performance in the clec-
tronics servicing industry there’s not a
better buy than Heathkit's IM-11 VTVM!

Kit IM-11,51bs.....cvcveveiaan. $24.95
Assembled IM-11,51bs........... $46.75

www.americanradiohistorv.com

SPECIFICATIONS—Meter scales: DC & AC (RMS):
0-1,5, 5. 15, 50, 150, 500, 1500 voits full ecaln. AC peak-toe
peak: 0-4, 14, 40, 140. 400, 1400, 4000. Resistance: 10 ohm
center scale x1, x10, x100, x1000, x 10K, x 100X, x1 meg. Meas.
ures .1 ohm to 1000 megohms wiih internal balttey. Meters
447 200 ua movement. Multipliers: 157 precision type. Input
resistance DC: 11 mcaohms (1 meachm in probe) on all
ranaes, Circuit: Balanced bridge {push-put using twin triode.
Accuracy: DC & 3%, AC & 5% of full scale, Frequency re-
sponse: x 1 db, 25 ¢0s to 1 mc (600 ohm source). Tubes:
12AU7. CALS. Battery: 1.5 volt, size "C" flashhaht cell.
Power requirements: 105-125 volt 50/€0 cycle AC 10 watts,
Dimensions: 7" H x 4-11 /16" W x 44" D.

FREE CATALOG

. Send for your Free copy to-
31 day! Fully describes over 250
* exciting Heathkits at savings
of 50% or more! Choose from
the world's largest selection
of quality instruments in easy-
to-assemble kit form!

HEATH COMPANY 20-5-2
Benton Harbor, Mich, 49023

O Enclosed is $ . plus postage. Please send
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[ Please send my Free copy of the 1964 Heathkit Catalog. :
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Fig. 3—Change in lead length of grid
resistor and capacitor can change fre-
quency.

the dimensions are very close. The 17-
KP4 self-focus type could also be used,
or a 17VP4. Price and availability would
be the main considerations.

Channel 13 gone after tuner repair

I had zigzag lines and diagonal bars
and a lot of interference in a G-E 17T2
tuner. 1 replaced the 12,000-ohm resis-
tor and the 12-pf capacitor in the tuner,
from the oscillator coil to ground. Now
I get good sharp pictures, but I get chan-
nel 11 on 13, channel 8 on 10, and so on!
Channel 2 is OK. Haven't realigned the
tuner yet.—P. S., Houston, Tex.

Well, you're going to! This ought
to be reasonably easy, though. Since the
12.000-ohm resistor and 12-pf capacitor
were the only parts replaced and you
now get a good picture, this “area” must
be where the trouble is. Check very care-
fully (or try to remember) to see if the
lead length of the new parts is the same
as the original! If so, then look to see if
one of the coils for the high channels
has been bent or moved. This is a pretty
tight place, and vou may have acciden-
tally moved something in replacing the

58

R-C network. It doesn’t take much ex-
cess lead length for parts to have enough
inductance to move the oscillator fre-
quency quite a bit (Fig. 3).

You can probably find the exact
causc of this by setting up a sweep align-
ment test, putting the curve on the scope
for channel 11 and then jiggling parts
to see which one brings it back up to
where it should be. Try carefully short-
ing leads to ground on the grounded end
of the R-C combination, as a starter.
You can do this on a station signal, but
you can see more of what you're doing
by using the sweep-response curve as
an indicator.

Assorted vertical troubles

A Zenith model C2223, chassis
16C21. has vertical troubles. When it’s
first turned on, there's a vertical jitter
and a whitish area down about two-
thirds of the way from the top. about
Y2 to 34 inch wide. After the set’s been
on for an hour or so, the raster fills up
and the picture looks normal. I've re-
placed the tube with no results. The
vertical jitter and streaking appear and
disappear intermittently —J. H., Nor-
folk, Va.

I think this is our old friend, inter-
mittent electrolytic troubles! This is
quite a common defect, in vertical cir-
cuits, and generally comes from insuffi-
cient filtering somewhere in the power
supply.

Check around the power supply
with a scope, using a low-capacitance
probe, for excessive hum or spiking on
the B-plus. Vertical spikes from the ver-
tical output stage can cause some very
peculiar effects if they are allowed to
feed back into other circuits, especially
the oscillator. This is the probable cause
of the streak in the picture, which is due
to compression of the raster at that
point. Several scanning lines are being
crowded together there, causing the
white streak and the distortion of figures,
etc.. when they show up in that area
(Fig. 4).

Bridge the suspected capacitors with
a good unit, something like a 50-80 wf,

Fig. 4—Spurious signal mixed with ver-
tical scanning wave can distort raster
and images.

www.americanradiohistorv.com

450 volts, or better still. disconnect
them and check for leakage on a good
capacitor tester. This type of trouble is
often caused by capacitors with a high
power factor, which can’t be eliminated
by just bridging them,

RCA chassis: low horizontal drive

The brightness and width are hoth
off inan RCA 2177152 TV in my shop.
All tubes have been replaced. I've got
—4 volis on the 6DQ6 grid, and all
other voltages are normal. [ suspect
the flyback transformer.—A. A., Corpus
Christi, Tex.

I’'m afraid not! With only —4 volts
of horizontal drive on the 6DQ6 hori-
zontal output tube, you aren't going to
get much of anything! While I am not
sticking my neck out to the extent of
saying that the flyback is definitely good,
I’d get that drive voltage up to normal
first, and then see what happens. I
wouldn’t be surprised if that didn’t cure
your troubles.

This is probably due to an increased
resistor somewhere in the horizontal os-
cillator plate supply, a slightly leaky
coupling capacitor, or anything else that
will reduce the efficiency and output of
the horizontal oscillator. For a conclu-
sive test on the flyback, try using ex-
ternal drive signals from a good TV set.
This will either clear up the trouble or
definitely point to a bad flyback.

Crosley 17TOMH: sound, no video

I can’t get a signal at the grid of the
video amplifier, but I've got sound. No
sign of a composite signal ahead of this
point. The set is a Crosley 17TOMH.
Some of the B-plus voltages are off, and
I don’t have much high voltage. Damper
tube has the same voltage on both plate
and cathode. Help!—I. N., Palestine, 1I.

First things first! Remember the old
axiom: always fix the power supply first!
Your symptoms seem to indicate some
trouble in the flyback or yoke. The iden-
tical voltages on plate and cathode of the
damper always indicate boost troubles.
This could be due to 4 bad yoke or to
lack of drive for the horizontal output
tube. However, since you do have some
high voltage, it's probably low drive.
Check the yoke and flyback for shorts,
and replace the damper tube.

From your remarks, I'd say that
you could be using the wrong probe on
that scope when you get around to
checking signals. Afrer the video detec-
tor, use a low-capacitance probe; before
the video detector, use a detector probe
for anything in the video i.f,

Incidentally, if you do have sound.
this means that there must be some sig-
nal getting as far as the video detector!
Sound is produced at that point by the
beat between sound and video rf signals.
So the video is getting there though

RADIO-ELECTRONICS


www.americanradiohistory.com

maybe not as strongly as it should, due
to a weak i.f. amplifier tube, etc., but it
is definitely present. Use the right probe,
and you’ll be able to see it.

No sweep, no boost

There's no sweep, no boost and no
voltage on the 6DQ6 plate or the 64F3
cathode in a Motorola TS-552. Tubes
all light. For a minute, | had a thin hori-
zontal line on the screen. Now, the 6AQ5
vertical output tube’s plate is red-hot.
Tried feeding 60-cycle heater voltage to
the grid of the 6A4Q5, got nothing.
B-plus fuse OK.—P. D., Huntsville, Ala.

Even though that 6AF3 damper
tube is lit, it isn’t conducting. Replace

3A3
HV RECT
6DQ6
HORIZ
OUTPUT 260V

BOOST SOURCE

Fig. 5—Defective damper in this set kills
boost voltage, horizontal sweep and high
volrage.

it. You have no boost voltage because
of that. Notice in this circuit that the
damper tube must be conducting, for
voltage to show up on the 6DQ6 plate
or the damper cathode! There is no dc
path from B-plus to the flyback wind-
ings (Fig. 5).

It’s remotely possible that this cir-
cuit is broken by a defective part, for
instance an open rf choke 1502, but
the most likely cause is an open cath-
ode in the damper tube. END
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««.and the resonance point will occur
somewhere on the third floor.”
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NO COMPETITORS

Nobody else but EMC designs in so much value

Compact, light-
weight portabil-
ity. Use it on the
benth or in the
field.

Full-view meter gives
direct, clear-cut qual-

ity indications. Full comple.

ment of sturdy
sockets accepts
compactron (12-
pin), nuvistor,
novar, 10.pin.
9.pin, octal,
fToctal, and
miniature
tubes.

Three heavy-duty
__ controls for quick
set-up of all tests.
Check a fistful of
tubes in the time
it often takes to
test one.

Precise pro-
gramming.
Only one socket
per tube.base
configuration
prevents accie
dental plug-in.

12 slide switeches for
individual selection of
tube pins provides
versatility in testing,
prevents obsolescence.

Tube Tester Modet 213

THE MODEL 213 saves you time, energy, money W Checks for shorts, leakage, intermittents, and quality [l Tests

all tube types including magic eye, regulator, and hi-fi tubes I Checks each section of multi-purpose tubes
separately [l Gives long, trouble-free life through heavy-duty components, including permanently etched panel
M Keeps you up to date with FREE, periodic listings on new tubes as they come out Il Your best dollar value
in a tube tester. Available in high-impact bakelite case with strap: $28.90 wired; $18.90 in kit form. Wood
carrying case (illustrated) slightly higher.

| it et e e -
| EMC, 625 Broadway, New York 12, N.Y.
1 Rush me FREE catalog describing all EMC ]
i value-loaded test instruments and name of 1
h local distributor. i
I NAME :
I

ELECTRONIC MEASUREvEr':‘Iig %onp‘?n'?ﬂou : ADDRESS 0 :

625 Broadway, New Yor , New Yor| STATE.
Export:Pan-Mar Corp., 1270 B'way, N. Y. 1, N. Y. l__PEY_______BN_E_—_______“__fJ

"'Ali CHAHNEI. UI-IF CONVERTER'
GA‘:"IN“’!SQhﬂ pianaer in the devafopmem ‘and pmduciuon nf
Myvistor and  Transistar  UHF pruducts The GAVIN UHF
Canvertér offers nof-only high qunhty performonce, ut sty!mgwgg
features such as a walnbt-grained frent panel, pilot-lite
channel illuminator'and easier tuning over all 70 UHF chcrmels.
The versatile- line of GAVIN UHF Converters and Boosters
satisfy every market need—metropolitan, fringe and translator.

EM' M \INSTRUMENTS

DEPOT SQUARE
AREA CODE 201

SOMERVILLE. N. J
PHONF. 722-6311

@ VANAD DA nmgjjm_hjcfr\x\/ ~om -
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HI-Fl

PICKUP

ARM

—theory and practice

By W. F. HUGHES and E. W, GAYLORD *

Commercial pickup arms offer a wide
variety to the audiophile. Simple Kits to
expensive transcription arms are priced
from a few dollars to beyond the means
of many enthusiasts. Everyone seems to
have his own ideas of how an arm
should be made and what it should do.
This article reviews briefly some criteria
which should be considered in the de-
sign of a pickup arm, and describes a
home-built arm for mono or stereo. In
this design we tried to incorporate all
the features set forth in the design
criteria for optimum performance and
yet retain the elements of simplicity,
ease of construction and very low cost.
The complete construction details pre-
sented may be followed exactly or used
as a source of inspiration by persons
building their own pickup arms. The de-
sign as presented will result in an arm

* Dept. of Mechanical Engineering, Carnegie Insti-
tute of Technology, Pittsburgh, Pa.

that will perform to the complete satis-
faction of the hi-fi enthusiast.

The objective of pickup arm de-
sign is to provide a mount for a car-
tridge that permits it to track the record
grooves while causing the least amount
of distortion or coloration. The conven-
tional system uses an arm which is
pivoted at one end on a base and which
holds the cartridge in its other end.
Ideally, the arm should keep the car-
tridge perfectly horizontal above the
groove while exerting some small down-
ward force and, as the stylus tracks in-
ward, keep the stylus and cartridge
tangent to the grooves of the record at
the point of contact. Obviously, as the
cartridge moves inward and the arm ro-
tates about its pivot point. the tangency
of cartridge and groove cannot be
maintained. Hence the arm is bent, off-
setting the cartridge mount and allow-
ing the cartridge to line up tangent to

RECORD
CENTER

PIVOT POINT

60

Fig. 1—The pickup-
arm tracking story.

www.americanradiohistorv.com

the grooves at two different radii in-
stead of only at one radius, which would
be the case if the arm were not bent or
offset. The tracking error or deviation
angle from tangency can then be made
zero at two different radii, reducing the
maximum tracking error. It is also ob-
vious that the longer the arm. the small-
er the tracking error. The following
quantities can be related by simple ge-
ometry and together determine the bas-
ic dimensions:

1. Maximum tracking error;

2. The radii where zero error oc-
curs, r, and r.;

3. Arm length (straight-line dis-
tance from the pivot point to the stylus),
L;

4. Distance from the record center
to the pivot point, H;

5. Head angle or offset angle 0;

6. Overhang of stylus past the
record center, d.

Referring to Fig. 1, the following
relationships can be derived:

H=+/L*—nr
This gives the mounting distance (H),
once the radii (r, and r.), where zero
tracking angle occurs and the length of
the arm (L) are decided upon.

. r+r.
sin § = o
and then the overhang is simply:
d=L—H

r, and r. are usually picked in a com-
promise fashion since [2-, 10- and 7-
inch records cach have different values
for optimum performance. Commer-
cial arms vary and are usually made
with r, = 2.5 to 3.5 inches and r. =4
to 6 inches. 1f only one type of record
were to be plaved, r, and r. could be de-
termined by mimimizing the time aver-
aged error. In Fig. 2. a plot of L, over-
hang d and offset angle # is given for
r. and r, held at 3.25 inches and 4.75
inches, respectively.

RADIO-ELECTRONICS
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- You probably thought
top quallty electronic

test 1Instruments
were too eXPEensIve...didn't you?

Well, they’re not when you

build them with money-saving RCA kits

You've known right along that you can save money on electronic
test instruments by building from Kkits.

But you may have shied away from kits because you thought
they involved complicated calibration or adjustment problems.
Forget it!

RCA Kkits are inexpensive, of course, but they’re also easy to
build. Build them right and they’ll give you the best performance
you can buy in their price range.

What’s better about RCA test instrument kits?

Ease of assembly is one thing. Parts are clearly identified. Each
assembly diagram appears on the same page as the step-by-step
instructions for that section of assembly. There’s no need to refer
back constantly to other pages, which consumes time and in-
creascs the chance of error.

Ease of alignment is another thing. Each kit contains complete
instructions for accurate calibration or alignment of the instru-
ment. Where necessary, precision calibrating resistors are pro-
vided for this purpose.

What does it mean? It means that with RCA kits you can get a
professional V-O-M or VTVM for as little as $29.95*%. Or you can
get a good oscilloscope (onc of the most useful—but normally
one of the most expensive—test instruments) for only $79.50*

_ LOOK WHAT’S AVAILABLE TO YOU IN KIT FORM:

i
RCA SENIOR VOLTOHMYST.
A professional VTVM.

RCA VOLTOHMYST@ The most
popular VTVM on the market.
WV-77E(K). Kit price: $29.95*

WV-98C(K). Kit price: $57.95*

RCA TV BIAS SUPPLY For RF IF
atignment in TV sets.
WG-307B(K). Kit price: $11.95*

RCA RF SIGNAL GENERATOR. For
audio and TV servicing
WR-50A(K). Kit price: $39 g5*

@

RCA VOLT-OHM-MILLIAMMETER.
e of most useful instruments.
WV 38A(K). Kit price: $29.95*

RCAMTRANSISTOR RADIO DYNAM-
1C_ DEMONSTRATOR. For schools.
WE-03A(K). Kit price: $39,95%

RCAELECTRONIC COMPONENTS AND DEVICES, HARRISON,N.J.

Specialized instruments such as an AC VTVM or an RF Signal
Generator are also available as kits for far less than they would
cost otherwisc. In every case, RCA kits, when completed, are
identical with RCA factory assembled instruments.

= i s TR

e el

Each sub-assembly is described In a separate section with illustrations applying
to that sub-assembly available at a glance. No cross referencing necessaty.

‘ RCA HIGH-SENSITIVITY AC VTVM
Doubles as audio pre-amplifier.
WV-76A(K). Kit price: $57.95*

RCA3 INCH OSCILLOSCOPE Com-
pact, lightweight, portable.
WO-33A(K). Kit price: $79.95*

See them all—and get full techni-
cal specifications for each — at
your local Authorized RCA Test
Equipment Distributor. Or write
for information to: Commercial
Engineering, Section E-39-W, RCA
ELECTRONIC COMPONENTS AND
DEVICES, HARRISON, N, J.

RCA V-0-M DYNAMIC DEMON-
STRATOR. A working V-0-M.

WE-95A(K). Kit price: $37.95* AU

The Most Trusted Name in Electronics

www americanradiohistorv com
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Let us analyze the actual require-
ments for good design:

1. L should be made as large as
possible without causing excessive vi-
bration or horizontal or lateral inertia.

2. The cartridge should be fastened
to the arm direct, not to an articulated
head or offset. Articulation can cause
sudden changes in the angle of the car-
tridge with respect to the horizontal
when playing a badlv warped record
and thus cause wow, flutter and possible

62

T Fig. 2—Relationship
betrween overhang
36 (d), and offset angle
(0) vs length (L).

32

: 28

‘24

. 20

oo it 12
15 6 I7
distortion. The longer the arm, the
smaller the angle of horizontal deviation
since the radius of rotation is the length
of the arm instead of the length of only
the head in the case of an articulated
cartridge head.

3. Fairly low vertical and lateral
inertia is desirable to allow compliant
movcment of the cartridge up and down
because of record warping. and from
side to side because of off-center record
holes. Few records have holes exactly

Home-buile
pickup arm
showing con-
struction  de-
tails.

WWW americanrackiataetory com

centered and the arm is constantly
moving with every rotation of the rec-
ord. However, it is extremely important
to match the cffective inertia of the
arm to the compliance of the cartridge.
If the arm’s effective inertia is too small,
bass response suffers and low-frequency
resonance may result. If the inertia is
too great, the force on the necedle may
change with arm motion and distortion
may result. The design criterion here is
formulated by considering the pickup
arm as a mass moving against the stylus
acting as a spring. and then insuring
that the natural frequency of this system
is well below the lowest bass response
of the hi-fi svstem. For any system,
10 cyles will insure flat nonresonant
buss response. If balsa wood is used for
the arm. a simple formula can be given
for the correct mass of the arm assem-
bly. The following equation has been de-
rived by considering the effect of the
counterweight and balsa-wood arm (as
described in the following section):

Let M, = total weight of the car-
tridge plus its mounting
plate and screws meas-
ured in grams.

Let M. = cartridge weight in
grams.

Let M, = weight of the mounting
plate and screws in
grams.

Let C = cartridge compliance in
cm/dyne.

A fairly accurate formula for estimat-
ing the proper weight for the mounting
plate is then:
150

10° X C

As an example. let us assume that
for a particular cartridge C = 6 X 106
cm/dyne. Therefore. M, must be 150/6,
or 25 grams. Now suppose the car-
tridge weight is 10 grams. The M, =
M, — M, = 15 grams, which is the
total weight of the mounting plate and
mounting hardware such as screws used
to mount the plate to the balsa-wood
arm. This mounting plate should be a
nonmagnetic material such as aluminum
or brass.

M. +M, =M, =

If a uniform nonmagnetic arm is
used, requiring no mounting plate, a
more complicated analysis should be
made to determine the arm—cartridge
system’s resonant frequency.

4. The external damping in the sys-
tem should be ideally a very low vis-
cous type, such that the static coetlicient
of friction is actually less than the dy-
namic value. Frictional damping sys-
tems have inherent high static coeffi-
cients of friction and are undesirable
because of resistance to initial motion
and consequent effect on the stylus
force.

5. Needle talk is caused by mechan-
ical resonance of the pickup arm and

RADIO-ELECTRONICS
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RUBBER BLOCK CEMENTED IN PLACE

OFFSET
HEAD

Fig. 3—How the offset is fastened to the
main arm.

cartridge at audible frequencies. When-
ever the program material has frequen-
cies at or near these resonant frequen-
cies, the entire arm-cartridge system
begins to vibrate. Sometimes, in poorly
designed arms. the amplitude of the
vibration is so great that it can be heard
some distance away even with the am-
plifier switched off. This is the way
sound was reproduced in the old-fash-
ioned Victrola.

These mechanical vibrations are
fed back to the cartridge and amplifier
in a distorted fashion, ruining the trans-
parency of the sound and making it
muddy whenever loud passages are
played. Needle talk can be climinated
by making the resonant frequencies
lower and higher than the audible range
of hearing or by damping them out
with internal damping.

6. The arm should be statically
balanced to minimize the effect of
shock and provide a constant tracking
force whether or not the turntable is
level. Ideally, if the record could be
held on the table, the pickup arm should
play upside down. The tracking force
must then be applied by a spring if the
arm is statically balanced.

7. The wire leads should be run
from the cartridge through the arm in a
manner that minimizes drag or forces
on the arm when it is rotated.

Now let’s build one
With these ideas in mind, an ac-

| ' -3/4"
D
/«2..\7 N
r—l—
f 15"
RUBBERl 5/8"
4
lg'w'?; - 2 —1
CARTRIDGE
7 PLATE
CARTRIDGE
COUNTER -
WOODEN MOUNTING BOARD WEIGHT

LEADS
Fig. 4—Pickup-arm detail.
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tual arm was built. Balsa forms the
body of the arm. This wood has low
mass density, low elastic modulus, and is
casily worked. The result is a low natu-
ral frequency and very light weight.
Pivot bearings are Teflon. to provide a
static coeflicient of friction lower than
the dynamic value. A movable counter-
weight and an adjustable spring provide
the desired tension for static balance.
Internal damping is provided by rubber
blocks which connect the offset head to
the main part of the arm (Fig. 3). The
rubber is stressed in shear. which re-
sults in ideal damping characteristics.
The arm offset and main arm are
notched around the periphery of their

?

Construction details are shown in
Figs. 4. 5 and 6. The arm is fabricated
into a U-section of Y4-inch balsa sheets,
and the bearing assembly is machined
from brass and Teflon. Since the exact
positioning of the stylus depends on the
cartridge used, distance L must be
measured exactly after the arm is com-
pleted and the cartridge inserted. Then
distance H and the overhang can be
calculated from the first three cqua-
tions and the hole drilled in the mount-
ing board to accommodate the arm
bearing-mechanism mount.

The balsa arm is made, using Duco
or similar airplane cement, in one piece
including the offset head and then cut

Fig. 5—FExploded

i ® view of bearing
! g mechanism.
| ) ‘%? N° 6-32 SCREW
i 7 VERTICAL
/ BEARING
| ! SCREWS N°6-32
o N°10-32 NUT
—— e — _
/ @ I IIIIILTD (0}

/
a | MOUNTING PLATE
(>
& [|  verricaL pivor BLOCKS
& !
- ® \
/ ™®
/ ‘ YOKE
TEFLON
INSERTS T TEFLON THRUST
! BEARING
.H _— TEFLON BEARING
g(?F?EDw | __-+-CROSS SECTION
! = DETAIL
; Fg( — —LOCKING NUT
WOOD
BASE " aase T

butt ends to receive the rubber-block
spacers, which are held in place by
Goodycar Pliabond rubber cement. The
assembly must be held together for
about 48 hours while the cement sets.
If the parts are not held firmly together
while the cement hardens or if the arm
is used before the cement is fully dry,
the offset will tend to sag and pull the
cartridge out of the horizontal plane.
The cartridge must be horizontal; if
there is any sagging, use shims under its
rear. The blocks are a medium-hard
natural rubber, but something like the
tread from an automobile tire will work
well.

= \\www.americanradiohistory.com”

COUNTER WEIGHT
N°10~-32 SCREW

at the offset bend and the rubber blocks
inserted. As shown in Fig. 4, the blocks
are about 18 x 8 x %4 inch, spaced
about % inch apart in grooves around
the outer edge of the wood. Goodyear
Pliobond cement fastens them in place.
This cement is slow-drying and should
be allowed to dry about 48 hours. The
arm can then be sanded and lacquered
or otherwise finished.

The brass cartridge plate which
fits in the head is predrilled and tapped
to accommodate the cartridge, although
most mounting centers are now stand-
ardized. Two additional holes are drilled
and tapped with a 6-32 thread to accept
the flat-head screws inserted from the
top of the wooden head. It is not neces-
sary to countersink the balsa wood since
it is so soft that the screws pull up into
the wood without any difficulty. The
rear bearing assembly is fastened to the
arm with 6-32 screws in the same man-
ner.

All hardware was machined from
pieces of brass stock and Ye-inch brass
plate gleaned from a machine shop
scrap bin. These parts and their method
of assembly into the tone arm are
shown in exploded form in Fig. 5 and in
detail in Fig. 6. Note that in the fabrica-
tion of the assembly, brazing predrilled
and threaded brass blocks to the coun-
terweight plate eliminates any difficult
machining.

To do a good job on the brass
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Fig. 6—Detailed view of all bearing parts.

parts. You will probably have to have
access to a metal lathe. However, you
could probably make the parts from
standard brass stock by brazing.

The horizontal bearing features a
Teflon bushing which fits into a Teflon
sleeve. It is desirable. because of the
frictional properties of Teflon. to have
Teflon rubbing on Teflon rather than
Teflon on metal in bearings this size.
Hence the Teflon bushing has a slight
collar which extends downward over the
journal a little so that radial as well as
thrust loads are carried by Teflon on
Teflon.

The Teflon bearings are made of
stock rod Teflon, obtainable from most
industrial bearing supply houses. Teflon
is a nylon type plastic, somewhat pliable
and slippery. It can be machined like
metal and can be worked easily with
saws, files and sandpaper.

Vertical rod G has a hole running
up through it which intersects a horizontal
hole in the yoke to allow the wire leads
to pass. To allow greatest possible clear-
ance for the wires and to prevent bind-
ing. the wall thickness of this vertical
passage is only % inch. This entire part
was machined by the authors on a
tool-room lathe, but to simplify ma-
chining it may be made from a piece of
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brass tubing and a machined yoke (H)
which can be slipped over the tube and
soldered in place. Teflon bushings can
be made from stock tubing or rod, and
dimensions altered slightly to get a good
fit. The collar on part I should be made
only about %2 inch long and as thin as
possible. The hole in Teflon Bearing L
should then be machined for a good
easy fit. The screws (R) are ground to a
point and fit into small holes, about %
inch in diameter, in the yoke (H). Be
sure you center these holes properly by
marking the yoke after it is in place by
tightening the screws up against it. For
stereo, or an arm that is to be used with
very low tracking pressures. some ver-
tical damping other than pure friction
is desirable. This can be provided by
drilling Y%-inch holes in the yoke and
plugging them with Teflon rod. Then
the plugs are drilled with small holes to
accept the pointed ends of bearing
screws R. It is then possible to adjust
the vertical damping by tightening the
screws. The proper amount of damping
will allow tracking warped records at
very low pressures.

D is a 10-32 screw about 2 inches
long threaded to block C. The counter-
weight can then be adjusted and fixed in
position with nut F. Plate A is fastened

to the arm with three 6-32 screws with
spring mount P placed under the rear
screw on the upper side of the arm.
After the yoke is inserted and the
screws R tightened. spring S is fastened
between the top of G and mount P. A
6-32 screw. with a small hole in the end
to accept the spring. is fed through a
hole in the top of mount P. A nut on
either side allows the screw to be fixed
in place and maintain the proper spring
tension. The spring used was the brush
spring from a small. about Y horse-
power. clectric motor which is readily
available, but anv small soft spring will
do.

The cartridge plate CP can now be
mounted. taking care to mount it at the
proper offset angle. A slight deviation
can be tolerated since most cartridges
themselves can be rotated slightly in
position before tightening them down to
the plate. This operation must. of
course. be performed with great care to
get the correct offset angle. Lead wires
can be inserted and held along the bot-
tom of the arm with spots of glue.
These wires are fed through the hole in
yoke H and allowed to hang freely down
through the hole in rod G. A small
shielded wire should be used since flexi-
bility is vital.

With the needle and cartridge in
place or approximately positioned, dis-
tance L can be measured and mounting
distance H or overhang d and offset an-
gle calculated or found from Fig. 2.
Mounting plate N is positioned, a hole
drilled in the turntable mounting board,
and the plate N screwed in place. Shaft
K can be adjusted for proper elevation
so that the cartridge is horizontal when
set on a record. Nut M is then screwed
down tight.

Before the arm is tested. it must be
balanced and the spring tension set. Re-
move spring S and move the counter-
weight and lock nut until the arm is
statically balanced. Make sure bearings
R allow free movement. Replace the
spring and adjust it till the needle exerts
the proper force on the record. Norelco
and Weathers cartridges have been used
for monaural and stereo with needle
pressures of from 1 to 4 grams.

Use the minimum force that will still
provide good tracking. If the force is too
small, flutter or hiss may occur and no-
ticeable distortion may appear in loud
passages. Minimum tracking force is dic-
tated by cartridge compliance, assuming
the arm works perfectly. The poorer the
arm. the greater the tracking force re-
quired. Consequently greater deteriora-
tion of sounds and the records them-
selves results. With the arm described.
the authors have been able to keep track-
ing forces to minimum values consistent
with cartridge compliance. Vertical
bearings R should be adjusted now.
They should be only tight enough to
prevent groove skipping and flutter
on warped stereo records. END
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DYMQ DEALER PLATFORM
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DYMO PROMISES YOU:
1. COMPLETE PRODUCT LINE

4 Industrial Tools plus Kits

2 Commercial Tools plus Kits

1 Home Model plus Kits

3 Tape Widths V4" —3/s"— /3"
Z.NATIONAL ADVERTISING

Radio —TV— Magazine — Newspaper

3.SEASONAL SALES PROGRAMS

Specially planned programs for you to
take advantage of “Selling Seasons”

4 IN STORE “POINT OF SALE”
PROMOTIONAL MATERIAL

Displays, Posters, Banners, etc,

O.NATIONAL FACTORY-TRAINED
FIELD SALES ORGANIZATION

To train your sales people—Solve local
problems on the spot—Sell for you

6.WE GUARANTEE OUR
TAPE TO STICK! "

“When applied according to instructions

Let us send you more information on the
Dymo Dealer Platform...write:

Dymo Industries, Inc., P. 0. Box 1030
Berkeley, Calif., Dept.- RE-5-55
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YOUR BEST BUY
IN G-8 RADID

THE FAMOUS RCA

MARK VIl

27-Mc Cilizens Band Radio-Phone

Here's the LOW-COST C-B radio-phone for car, boat,
home, office, or shop. High sensitivity receiver pulls
in weak signals. 2Y2 watt speaker output delivers
ample volume to overcome engine noise. Automatic
noise suppressor minimizes ignition interference.
Light and compact—only 3% inches high, weight only
9 pounds; fits easily under the dashboard of even
compact cars.

PLUS THESE PREMIUM FEATURES—
RCA MARK VIII RADIO-PHONE

@ 9 crystal-controlled transmit and receive channels

@ Tunable receiver permits reception of all 23 C-B
channels; dial marked in both channel numbers
and frequency

o Exceptionally good voice reproduction—high
intelligibility

o Excellent modulation characteristics

@ Operates from standard 117-volt AC: separate 6-
and 12-volt DC power supplies (optional) for mobile
installations

@ Electronic switching—no relay noise or chatter

® llluminated “working channel’’ feature plus many
more features to increase usefulness and efficiency.

New Low price: S1147

Optional DC Power Supply s|ges*
(6- or 12-volt)
*Optional List Price
The Most Trusted Name
'® in Electronics

RCA Electronic Components and Devices
Commercial Engineering Dept. E-39-R
415 South Fifth Street, Harrison, N. J.

Please send more information on the RCA
Mark VIII 27-Mc 2-Way Radio-phone.

Name

Address.

City. Zone____State

CB
Checker

(Knight-Kit
Ten-2)

A METER WITH A 6-INCH FACE HAS ONE
great advantage—you don't have to
perch it precariously on the edge of the
bench to be able to read the measure-
ments.

The large scale on this 20,000-ohm-
per-volt (dc) meter is easy to read even
when it is safe on a shelf at the rear of
the test bench.

The low voltage (0 to 0.25) range is
ideal for transistor circuits. With a be-
tween-the -probes-resistance  of  5.000
ohms. circuit loading will be noticeable
only when the circuit resistance with
which it is connected in parallel is much
greater than 500 ohms.

The next higher dc voltage ranges
of 0to 1, 2.5 and 10 volts are also useful
in transistor circuit measurements.

Ranges of 0 to 50, 250, 1,000 and
5,000 volts will find use in troubleshoot-
ing vacuum-tube circuits in radio, hi-fi
and TV units.

Current mecasurements are limited
to dc in six ranges (0 to 50 pa, 1 ma, 10

o . . -
wnany amaricanradiohicion, com

6-inch-meter
VOM

(Lafayette TE-900)

ma, 100 ma, 500 ma and 10 amperes).

All dc measurements are better
than +=3% of the full-scale reading.

Ac voltages are better than 4%
at 5,000 ohms per volt. The lowest range
is 0 to 2.5; the highest O to 5.000. There
are six ac voltage ranges.

The three resistance ranges (R X
1, R X 100 and R X 10.000) have 12,
1.200 and 120,000 ohms at center scale.

For the R X 10.000 measurements
a total of 7V volts is used—higher than
the voltage rating of many transistors
and components used in transistor cir-
cuits. Be careful!

There are decibel ranges for audio
measurements: —20 to 450 db, in four
ranges. The frequency response is +0.5
db from 10 cycles to 100 kc for the three
lowest ranges (2.5, 10 and 50 vac).

Although the function switch has
an OFF position, no external power is
used in the instrument. The OFF position
is labeled TRANSIT on some other meters.
In both cases it shorts the sensitive meter

RADIO.ELECTRONICS
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movement to prevent damage to the
moving coil when the instrument is car-
ried from place to place. It will also re-
duce the possibility of internal damage
if the meter is dropped.

The 16 pages of the operating man-
ual include measurement techniques,
special instructions, warning notes and
a full-page schematic of the instrument.

The circuit is more or less standard
—similar to that found in just about all
vom’s.

There are calibration controls to
make up for normal changes in the
strength of the meter magnet and the
aging of the ac rectifier.

Meter magnets lose a little of their
magnetism, normally, as time passes.
Rough handling will increase the loss.
Such things as resting the meter on a
power transformer while taking meas-
urements will help demagnetize it. While
these causes may seem trivial they can
change the calibration of a sensitive
movement considerably.—FElmer C, Carl-
son.

Knight-Kit Ten-2

SPECIAL CB TEST INSTRUMENTS ON THE
market differ considerably. Some are
precision instruments for the licensed
service technician; some are designed
to aid the CB operator in checking his
equipment. Few, if any, are as versatile
as Allied Radio’s Knight Ten-2 CB
Checker. It is a self-contained instru-
ment that helps you in nine ways to get
the greatest efficiency and maximum
range from your CB rig.

The Ten-2;

1. Checks the impedance match be-
tween the transmission line and antenna
by measuring the standing-wave ratio.

2. Mecasures rf power output up to
S watts.

3. Measures percentage of modu-
lation on both positive and negative
modulation peaks.

4. Measures relative radiated field
strength to determine the effects of an-
tenna and transmitter adjustments.

5. Checks crystal activity.

6. Serves as an audible and visual
signal monitor.

7. Generates a tone-modulated,
crystal-controlled rf signal for aligning
or servicing the receiver’s circuits.

8. Generates an audio signal for
testing or signal tracing in the trans-
ceiver’s audio circuits.

9. Operates as a code practice oscil-
lator.

The field-strength meter and moni-
tor use a basic detector and amplifier
circuit. The off-the-air signal is picked
up on a whip antenna and developed
across a broad-band 27-mc tuned circuit.
The signal is rectified and fed to a tran-
sistor af amplifier.

When measuring signal strength, a

MAY, 1964

meter in the collector circuit is part of a
bridge. When used as an audible moni-
tor, the af signal is developed across an
af inductor in the collector return and
fed to a phone jack on the front panel.

The rectified tf signal is tapped off
and fed to a jack to which a scope can
be connected for observing the modula-
tion envelope.

A Colpitts transistor oscillator
checks crystal activity. The meter in the
collector circuit is set for full-scale de-
flection with the crystal plugged in. The
meter reading drops when the crystal is

removed. The lower the reading, the
more active the crystal.

The rf portion of the signal genera.
tor is the same as that in the crystal
checker. The signal is tone-modulated by
a Hartley transistor oscillator using the
primary of a center-tapped audio trans-
former. The rf oscillator’s collector cur-
rent flows through the secondary and is
modulated by the audio tone.

When the function selector is in the
AUDIO Osc position, the audio oscillator
is turned on and the output is taken off
at the phone jack. Switching to CODE osc

3}'.--
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Fading dull picture tubes ~ =
bounce back pronto e

with Perma-Power Briteners==&_"

Give new life, new brightness to aging picture tubes—
and watch your customer’s confidence in you bounce
back, too, when you secll a $4.00 britener instead of a
$70.00 tube. (Then you're a cinch for the tube sale later.)

It’s easy with Perma-Power’s Tu-Brite. Handsomely
packaged for instant acceptance, color-coded by base
type for instant selection. The right voltage is assured.
With Tu-Brite, if the base is right, the boost is right. v 1
Make sure you have all three models in stock. o ‘&'f*

Model C-202 o, gyodecal base CRT's.
Model C-212 440 110° putton base CRT's.

Model C-222 45 110° 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.

YES! perma-Power Brightens Color Sets, Too. Color-Brite

Model C-501, Net $5.85 each.

ity

. B v
MUDEL ©-309 INSTALL

/PJM&!R'WL COMPANY

5740 North Tripp Avenue « Chicago, Illinois 60646
Phone: 539-7171 (Area Code 312)
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SAMS Best Sellersa
LATEST EDITIONS OF TWO FAMOUS
HOWARD W. SAMS HANDBOOKS!

TFFTTT Tube Substitution Handbook
il still the Leading Reference—lists
‘FVﬁEZ 4} 10,000 Tube Substitutions
3y | Absolutely indispensable! 7 Sec-
l sl tions cover: Cross-reference of
I American Receiving Tubes; Cross-
. reference of Subminjature Tubes;
i ‘ { Industrial Substitutes for Receiv-
- ing Tubes; Communications and
Special-Purpose Tubes; Foreign Substitutes
for American Types; American Substitutes
for Foreign Types; Picture Tube Substitu-
tions. 128 pages; 514 x 815", $150
Order TUB.7, still only. . - . ... ...... ]
Transistor Substitution Handbook
Computer-Selected Substitutes for
Over 5,000 Tronsistors —Updated!
Lists over 40,000 direct substitu-
tions, including all popular types
used in transistor radios and sim-
- ilar equipment. Shows basing dia-
grams, polarity identification and
manufacturers for over 5,000 types.
Special section lists more than
15,000 American replacements for foreign
transistors—plus a semiconductor and diode
guide containing 800 substitutions. 128 s 50
pages, 514 x 814", Order $SH-5, still only ]

Transistor Ignition Systems Handhook

by Brice Ward. Transistor ignition systems are revo-
lutionizing the auto industry. This new hook clearly
explains the principles of these highly efficient sys-
tems—how they work, how to install them, how to
tune them up. Describes typical systems now in use;
provides complete data on installation. $950
128 pages; 514 x 824”. Order 165-1, only . . .. 2

Color TV Servicing Made Easy

l}}/ Wayne Lemons. Written in “make easy” style.
Takes the mystery out of color TV servicing. Intro-
duces you to color principles and setup adjustments;
thoroughly covers color circuitry, adjustments, and
servicing of all color TV sets produced to date. This
hook will help to put you into this fast-growing,
profitable service work. 128 pages, 514 x 815". $995
Order CSL-Y, only............... . ... .. 2

PHOTOFACT Guide to TV Trouhles

by Herrington & Oliphant. Contains over 240 photos
of actual TV picture troubles, keyed to defective
components in typical circuits. Shows exactly what
happens to picture tube display when any compo-
nent becomes defective. By making the quick checks
recommended in special charts, troubleshooting is
reduced to minutes. 160 pages, 515 x 813", $995
Order PFG-1,0nly . ....... ... ............ 2

Troubleshooting with the Oscilloscope

by Bob Middleton. Explains how you can hest use
Lf;e scope to actually view and analyze electronic
circuit actions, and apply what you see to more
effective TV and radio troubleshooting. Practical
chapters on scope operation, use of probes, signal-
tracing, visual alignment, signal testing, circuit
analysis, and troubleshooting 'T'V, Radio, and s 50
Hi-Fi. 128 pages; 53 x 814”. Order 705-1, only 2

Troubleshooting with the VOM-VTVM

by Bob Middleton. Shows how to use these instru-
ments for troubleshooting TV circuits. Tells how to
check and interpret voltages; gives step-by-step pro-
cedures for analyzing every type of TV circuit. Also
describes measurement and analysis of both AC and
DC voltages, resistance, capacitance, and RF sig-
nals. 160 pages; 515 x 814”, $950
Order TWV-Y,only. ........0............... 2

Phonograph Cartridge & Needle Replacement Guide
by the Howard W. Sams Technical Staff. Most com-
prehensive guide available to replacement cartridges
and needles. Listed by original parts numbers and
by equipment manufacturers’ model and part num-
bers. Fully cross-referenced. 96 pages, 514 x s 95
847, Order RCN-1, only. ... .....ooerinio, 1

HOWARD W. SAMS & CO., INC.
H Order from your Sams Distributor today, or mail

H to Howard W. Sams & Co,, Inc., Dept. RE-5 :
4300 W. 62nd Street, Indianapolis 6, ind. H
B Send me the following books: ]
B Omwe7  [QI6s1 OPFG-1 [ TWV-1 .
g [JSSH-5 [J Cst-1 O 1081 OORCN-1 g
: $ enclosed. [7] Send FREE Booklist :
] ]
B Name ]
] ]
] ]
H Address H
]

: City Zone. State M
- My Distributor is L
m s !N CANADA: A. C. Simmonds & Sons, Ltd., Toronto 7 --J
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Unusual SWR-measuring resistance
bridge in Knight Ten-2 CB Checker.

places the key jacks in series with the
battery so the oscillator can be keyed for
code practice.

Power output is metered by rectify-
ing the unmodulated rf voltage across a
built-in 50-ohm dummy load and meas-
uring it on the meter scale calibrated
directly in watts.

The modulation meter is used to
determine just how loud you must talk
and how close to hold the mike for op-
timum modulation level. The circuit is
similar to that used for power output
measurements. But in this case the posi-
tive or negative peaks of the modulation
envelope are rectified and fed to the

meter and compared to a preset level de-
termined by the strength of the unmodu~
lated carrier.

The most common standing-wave-
ratio bridges in CB test instruments are
versions of the Monimatch, The SWR is
determined by comparing the forward
and reflected voltages on the transmis-
sion line. The Ten-2 uses a resistive
bridge circuit (shown in the diagram)
for SWR measurements.

An unmodulated signal from the
transmitter is fed into the bridge with
the antenna disconnected. The full rf
voltage appears between B and ground
and between C and ground. Only half
the applied voltage appears between A
and ground so the bridge is unbalanced.
Rectified current flows through R6 and
the pot to ground. The METER ADJUST
control is set for full-scale deflection.

When the antenna is plugged in,
the meter is more nearly balanced and
the meter reading drops. If the transmis-
sion line and antenna are matched and
have an impedance of 50 ohms, they
appear as a resistor equal to R3. The
bridge is perfectly balanced and A and
C are at the same rf potential. No cur-
rent flows through the meter so it indi-
cates a SWR of I, an ideal condition.

Novices and other hams running
low power on 10 meters will find the
Ten-2 a useful tool around the shack.
The field-strength meter. monitor and
the signal generator functions are par-
ticularly applicable. The SWR bridge
can be used for antenna adjustments if
the transmitter power output is reduced
to 5 watts or less.—Henry O. Maxwell.

Kit Teaches Most Important Electronic Skill

Kit manufacturers have found that one of the greatest
sources of trouble—if not the greatest—is poorly soldered joints.
The Schober Organ Corp. supplies each purchaser of an organ
kit with the little “How-to-Solder™ kit shown in the photo-
graph. A number of good printed circuit soldered connections
and one to a soldering lug are shown. An additional soldering
lug. solder and a pair of resistors (but not the iron) are sup-
plied so the purchaser can attempt to duplicate the perfect
connections. The kit is also used to educate and convince
people who would like to build an organ but are afraid that
their soldering skill is not great enough,
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Tips for Technicians

Mallory Distributor Products Company
P.O. Box 1558, Indianapolis 6, Indiana
a division of P. R. Mallory & Co. Inc.

Why Mallory Mercury Batteries
work better in transistor radios
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There are a lot of good reasons why more and more
people are using mercury batteries in their transistor
radios. And the reasons boil down to this—they’re a
better value, and they give better performance,

To get a comparison between mercury batteries and
ordinary zinc-carbon batteries, let’s look at a typical
transistor radio. This radio uses size “AA” penlight
batteries and has a current drain of 15 milliamperes.
The Mallory Mercury Battery is the ZM9 and the zinc-
carbon type would be the NEDA type 815. The ZM9
retails for 75¢ versus 20¢ for the 815. Got the picture?

Here’s where the fun begins. The ZM9 will operate the
radio for 165 hours versus only 35 hours for the zinc-
carbon battery. This means that for one penny you’ll
get 2.2 hours of listening pleasure using the ZM9 versus
1.75 hours for the zinc-carbon battery. In other words,
it costs you 0.57 cents per hour to use the zinc-carbon
compared to only 0.45 cents for the mercury battery.

We're not through yet. Let’s get back to listening
pleasure. The mercury battery has essentially a flat dis-
charge curve. This means that it presents a more con-
stant voltage to the transistors. Result: you don’t have
to keep turning the volume control up while you're lis-
tening AND the radio sounds better because there’s
far less distortion.

Had enough? There’s one more important point. Sup-
pose you put the batteries in the radio and use it only
slightly. Those 20¢ zinc-carbon batteries go “dead”
in a few months whether you use them or not. But the
mercury batteries can be stored 2 to 3 years and still
deliver dependable power. Plus the fact that Mallory
Mercury Batteries are guaranteed* against leakage in
your transistor radio.

We’ve used this “Tip” to illustrate the superiority of
Mallory Mercury Batteries in transistor radios. But
this superiority extends to thowsands of other applica-
tions. So whether you're building test equipment, heart-
pacers, or satellites, see your Mallory Distributor. He
has a Mallory Mercury Battery that will do exactly the
job you want done.

*We guarantee lo repair the radio and replace the balteries, free of charge, if
Mallory Mercury Balleries should ever leak and damage a radio set. Send radio
with batleries to Mallory Battery Company, Tarrytown, New York.
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HCOTT
STEREO

SCOTT CUSTOM
STEREO GUIDE

New 24-page 1964 Custom Stereo Guide
packed with photos, descriptions, and specifi-.
cations of all Scott tuners, amplifiers, tuner/
amplifiers, speakers, and kits. Also...articles
and pictures on decorating your home with
stereo, selecting a tuner and amplifier, and
how FM multiplex stereoc works. Send for
your Scott Custom Stereo Guide today.

| Rushmethe w198 Scot Guide to ustom Stere0. | |
NAMME. ..o e e i
AAATESS. ... e e }
City. Zome.......... State l

H. H. Scott, Inc. 570-05

111 Powdermill Road, Maynard, Massachusetts |45 SC C)’I-v].-“I I
|

EXPORT: Morhan Exporting Corp., 458 Broadway, N.Y.C. CANADA: Atlas Radio Corp., 50 Wingold Ave.,Toronto

Keep up with the newest and latest in Electronics

Subscribe to Radio-Electronics

1YEAR$5 / 2YEARS$9 / 3 YEARS $12

RADIO-ELECTRONICS, 154 WEST 14th ST., NEW YORK, N. Y. 10011

ELECTRONICS

'-Engineering-Technicians

Bachelor of Science Degree, 30 Months

Save Two Years' Time

[] Radio-Television Plus Color Technician {12 Months)
[ Electronics Engineering Technology (15 Months)
[ Electronics Engineering (B.S. Degree)
[] Etectrical Engineering (B.S. Degree)

5t [] Mechanical Engineering (B.S. Degree)
Electronic Technicians, Radio TV Technicians is at an [ Civil Engineering (B.S. Degree)
[] Architecture (B.S. Degree)

(36 Months)

Approved for Veterans
DAY AND EVENING CLASSES

Write for Catalog and Registration Application.
New Term Starting Soon.

The Nation's in-
creased demand

for Engineers,

all time high. Heald Graduates are in demand for
Preferred High Paying Salaries. Train now

for a lucrative satisfying lifetime career.

HEALD'S

ENGINEERING COLLEGE
Est. 1863—101 Years
Van Ness at Post, RE

San Francisco, Calif.
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A Binary
High-Capacitance
Substitutor Box

By IRWIN MATH, WA2NDM

THIS BINARY CAPACITOR SUBSTITUTION
box will give any value of capacitance
between 1 and 255 uf in steps of 1 pf.
If a greater range is desired, a 256- and
a 512-uf capacitor will extend the range
to 1.023 ‘u,f.

By paralleling the values, the many
combinations of capacitance arc ob-
tained with the smallest practical num-
ber of capacitors. (The principle works
equally well with resistances, of course.)

The entire unit is built in an alumi-
num Minibox. The odd values of capaci-
tance, such as 128 uf, can be built up by
paralleling obtainable values. For exam-
ple, 100 uf in parallel with 20 and 8 pf
gives the 128 pf,

Be sure that the applied voltage
does not exceed the rating of your capa-
citors. Build in a safety factor: If you
plan to use this on transistor sets only,
with voltages up to 15, use 25-volt ca-

.
7 } é eI lé 3;_% 641 |2ej_
—T T A/

(I6+I6) /I00+20+8)
(50+10+4)

pacitors; if for amplifiers up to 400 volts.
use capacitors with a 600-working-volt
rating.

There is a simple way to determine
which switches to throw for a particular
value. whenever the values are such that
you can’t calculate them in your head.
Write down the value. Now divide suc-
cessively by 2, indicating the remainder.
if any, by “1,” and no remainder by “0.”
Example: Take 234 uf. Dividing by 2
leaves 117 with no remainder, so we
can write down a 0. Divinding 117 by 2
leaves 58 with a remainder of 1, so we
write down 1 to the left of the 0. Divid-
ing 58 by 2 leaves 29 with no remainder.
so we write a 0 to the left of the 1. Again
dividing by 2 leaves 14 with a remainder.
sc we write another 1. We continue do-
ing this until we finally divide | by 2.
This is not an even division, thus the
answer again is a 1. Our final binary
number is now 11101010.

Starting from the right wherever
there is a zero, we do not switch in ca-
pacitance: wherever there is a 1, we do.
Thus we would have: no 1, a 2, no 4, an
8. no 16, a 32, a 64, and a 128, which
would give us:
24+ 8+32+64+128=234 puf

RADIO-ELECTRONICS
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AUDIO EQUIPMENT REPORT

tape recorders |

(Ampex F44 series) |

and

a wireless remote- |

(Fisher MF-320)

control fm/stereo tuner i
|

THE AMPEN F44 SERIES OF TAPE RECORD-
ers are improved lincal descendants of
the earlier 900 and 1200 series. Materi-
als, precision and craftsmanship are up
to the almost unique Ampex standard. A
single motor drives the capstan and both
reels. through a surprisingly simple trans-
mission and mechanical linkage. The
tape mechanism is mounted on a die-cast
base, and there is a minimum of stamped
metal parts.

All this pays off in superb smooth-
ness. The F-4460 starts fast and stops
fast in fust-forward, reverse, and operate.

It is virtually impossible to foul it
up except by actually trying to, and even
then I managed it only once, with no
damage to the tape.

The transport is superior to some
past models in being absolutely silent.
Unless a warped reel is used and the tape
rubs against the rim, there is no noisc
during recording. playback or standby.

As in previous Ampex models, the
recording mode can be actuated with one
hand, by putting a thumb on the record
button and the fingers on the adjacent
operate lever. This is a great conven-
ience. particularly when editing and
dubbing with another recorder or tape
deck. As a safety measure, to prevent
depressing the record button acciden-

1964

MAY,

tally, it is necessary to push the operate
lever slightly counterclockwise before
the record button will go down.

Speaking of editing: with the cover
off the hcads. the most delicate cutting
and editing can be done since the play- '
back head is fully exposed and it is pos-
sible to spot und mark the exact portions
to be cut. Once the trick of taking off the
cover is mastered, it can be done in a
few seconds. with fingers only. A gear-
driven digital counter provides consis-
tently accurate indexing.

This is. of course, a three-head
recorder with separate erase, record and
playback heads. Either the input or the
tape output can be monitored and the
two can be compared immediately. Each |
channel has a recording level meter and |
the two scales are adjacent—in fact, the |
needles scarcely miss cach other at the
peaks of their trajectorics. Thus the two
channels can be monitored without turn-
ing eyes or head, and you can balance
channels at just about any point in the
dynamic range without any guesswork.

Stereo or multiple-track or “sound-
on-sound” monophonic recordings can
be made or played back. There is a low-
level mike input and a high-level input
on cach channel. The separate level con-
trols for each input on each channel are

SPECIFICATIONS AMPEX 4460
(All specifications are the
manvfacturer’s)

Overoll frequency response [re-
cord & play): 50-15,000 cycles
+2 db ot 7Yy ips; 50-10,000
cycles +2, —4 db at 33/ ips

Signal-to-noise ratio: better than
53 db ot 72 ips; better thon

Flutter and wow: Under 0.129,
rms at 3% ips {measured under
ASA Stondord 2157.1-1954)

Timing accuracy: 1.09%,

Recording inputs: 2 high.impe-
donce line inputs, 500,000
ohms; approx 0.15 v rms for
mox. recording level;
impedance mike inputs, 2.2
megohms; approx. 0.5 mv for
max recording level

Playback outputs: approx. 1 v
rms from cathode follower at
normol tope levels

Records: 4-.track mono,
sterec

Plays: 4-trock stereo, 4-track
mono; half-track mono, full-track

mono
Price: $595.00

48 db ot 3% ips |

4.track

2 high- |
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for peanuts, we'll
build any of the
115 products shown
In this catalog...

190 4

but, why miss
all the fun?

Kit building is lots of fun. Besides it en-
ables you to enjoy the best equipment
available at a substantial savings. The new
1964 EICO catalog opens the door to kit
building enjoyment. Browse through it and
you'll find superb values in high fidelity
and mono components like the new Cias-
sic stereo FM MX receivers, amplifiers and
tuners [0 4-track stereo tape decks ] test
instruments for bench, tube caddy & ham
shack [] economically-priced speaker sys-
tems [J new CB radio kit and ham gear.

For free 1964 catalog,use coupon:
AEESEENEEESEEES

[ ] cs @
B Electronic Instrument Co., Inc.
131-01 39th Avenue, Fiushing, N.Y. 11352

s Please send new 32-page 1964 catalog.

[ [ |

[ ]
Name

[ [ |

@ Address ]

[ City [ |

[ [ |

- Zone State s
Roburn Agencies, 431 Greenwich St., N.Y. 13,N.Y.

S EEEEEEEEEEEES
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of the coaxial clutch type so that once
each control is adjusted for the desired
balance, the recording level can be
changed on both channels together with-
out changing the balance between them.

The output level can also be con-
trolled through individual level controls,
also mounted coaxially with a friction
clutch. So, once the desired balance is
adjusted, the output level of both chan-
nels can be changed by turning one knob
only. All these work smoothly.

The electronics uses tried and
proved vacuum-tube circuits, and is
mounted in two thoroughly shielded sub-
chassis at right angles to each other.

As usual for Ampex, specifications
are conservative. Response at 7¥2 ips is
stated as 50 to 15.000 and at 3% ips as
50 to 10,000 cycles. Actually, with the
best tapes, the high-end response is well
beyond that. The noise level is one of
the lowest in four-track recorders, and
wow and flutter are quite inconsequen-
tial. Amplifier gain is sufficient for using
high-quality dynamic microphones with-
out degrading the signal-to-noise ratio.

The F-44 series is available in
models with or without playback power
amplifiers and speakers. The model 1
tested, the F-4460, was without these and
is the most compact. 1 used it for a
couple of months for a variety of record-
ing, including recording a musical show
in stereo during an actual performance.
It is compact for a professional quality
recorder, easy to set up and very con-
venient to operate even in the dark, It
always produced superb recordings
without failure or problems.

Finally, it is extremely handsome in
a regally dignified way. My reaction can
be summarized in the simple statement
(which applies equally to a Rolls): “I
wish I could afford to own one."—Joseph
Marshall

Fisher MF-320

THE FISHER MF-320 IS THE ONLY TUNER
I ever had to learn to drive. This is not
to disparage the tuner. a beautifully
designed, handsomely executed piece, in
the upper luxury class. The tuner is
basically a Fisher FM-200-B, the top-
number-but-one. with a cascode rf stage
and nuvistor mixer and oscillator. Five
10.7-mc stages, all amplifiers for weak
signals, but which saturate progressively,
last one first. on stronger signals. This
give you two i.f.'s and. with the dual-
diode dynamic limiter, four limiters on
ordinarily strong signals. And that
doesn’t count the ratio detector, itself
an amplitude limiter.

There are no radical advances in
the design of the receiving portion of the
tuner. The circuitry is complex, a good
deal more so than other makes, but ap-
parently the extra effort pays off.

It’s hardly necessary to comment
on performance—because it meets the

72

standards most peo-
ple expect from
Fisher. Sensitivity,
noise limiting, afc
action, audio qual-
ity, stereo separa-
tion are excellent—
the tuner matches
or outperforms an-
other unit of simi-
lar specifications.
The noteworthy

delight is in the
wireless remote-
control system. The
MF-320 mates the
MF-300 "FM Mo-
tor Tuner” to the
RK-20 wireless re-
mote control, here
built into one cabi-
net but still on separate chassis.

Superficially, the MF-300 (that’s
the nonwireless model) looks like any
other Fisher tuner, except for two red
pushbuttons centered below the dial on
the front panel. Push the right one. and
the tuning-dial pointer glides to the
right, accompanied by a soft whirring.
Punch the button and release it instantly:
the pointer stops with a click at the first
station strong enough to actuate the cir-
cuitry. At the same time, a red indicator
at the right of the dial scale lights. A
second later, the sound from that station
emerges smoothly out of complete si-
lence, perfectly tuned and centered in
the i.f. passband. If the station is broad-
casting stereo, a double red light at the
left of the dial winks on and the audio
circuitry switches automatically into the
stereo mode. The stereo—mono switch-
ing is done by a silent diode network,
not a relay: less chance for failure.

Punch the same button again (or
the other one) and the pointer picks up
and moves on, stopping at the next sta-
tion. If you hold either button in, the
pointer keeps going, reversing itself au-
tomatically at either end. As it passes
each station, the station indicator flashes.
Release the button and the mechanism
stops at the next station. The buttons
are duplicated in a wired remote-con-
trol accessory, connected to the tuner
by a long cable.

And now, without wires . ..

With the wireless control (either
the MF-300 + RK-20, or the MF-320)
you can do exactly the same things, but
you can also raise or lower the volume
and turn your entire system on or off.
without touching any of it. The control
unit is a tiny plastic box, smaller than
a pack of cigarettes, with two pushbut-
tons. One is marked TUNE and the other,
voL. Pushing the TUNE button and tilt-
ing the box to the right sends the dial
pointer to the right; pushing the button
and tilting left makes the pointer go left.

www.americanradiohistorv.com

SPECIFICATIONS FISHER MF-320
{All specifications are the manufacturer’s)

Usable sensitivity (IHF

standard) 1.6 pv
Signal-to-noise ratio

(100% modulation) 70 db
Selectivity (alternate

channel) 65 db

FM harmonic distortion
{400 cycles, 1009,

modulation) less than 0.4%

Capture ratio 1.5 db
Calibration accuracy 0.2%,
Maximum drift (without

afc) .02%

Audio-frequency response  20-15,000 cycles +1 db

Stereo separation {(at 1 k¢) 35 db

Rated output 2 volts

Output impedance 100 ohms

Total audio harmonic dis-
tortion {at rated output) less than 0.15%,

Audio hum (below rated
output)

Power consumption
{at 105-120 volts,
50-60 cps) 58 watts

Price: $513.95

more than 76 db

As before, you can hold the button in
or just punch and release, depending on
whether you want to hop from station
to station or cover a longer stretch.

The voL button works the same
way: push and tilt right, raise; push and
tilt left, lower. The on—off switch is
mechanically ganged to the volume con-
trol shaft so that initially you can push
the voL button on the remote-control
unit. tilt the unit to the right and turn
the tuner on. An ac convenience outlet
on the tuner’s rear chassis apron con-
nects other hi-fi components up to the
300-watt switch limit and turns them on
and off with the tuner.

The remote volume control is an
ordinary ganged pot, driven by a motor,
so you can have the entire range of vol-
ume from zero to maximum, not in
steps but continuously. A tiny lamp be-
hind the panel. fastened to the control
shaft, rotates with it and shines succes-
sively through a ring of red-jeweled
holes around the volume knob. You can
tell at a glance, from across the room,
the position of the control.

RADIO-ELECTRONICS
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Must-Reading since 1930—Sylvania News ==

Sylvania and its distributors have long known that it pays to keep their customers informed.
That's why 35,000 dealers today receive, read and depend on Sylvania News for useful infor-
mation. Now in its 35th year of continuous publication, the News is still one of the most
important dealer publications in the industry. m Dealers aren't the only ones who read Sylvania
News —it also serves some 70,000 distributors, engineers and technical service men. A—rm
getting your copy? It's free. You can request it by asking your Sylvania distributor or dropping
aline to: Editor, Syivania News, 1100 Main Street, Buffalo, N. Y. 14209.

SYLVANIA

GENERAL TELEPHONE & ELECTRONICS Gf[:\

MAY, 1964 73


www.americanradiohistory.com

ONLY COURSE OF ITS KIND!
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)“f LATEST
: METHOD

5-VOLUME HOWARD W. SAMS

%

' ]

[l
. Basic Electricity / Electronics |
{1 A PROGRAMMED LEARNING COURSE

B

' now! unique, positive training
1_-'3 worth hundreds of dollars...

i
r't First completely new Course to be pub- |
£ lished in the last 10 years...using the |
latest S-step Programmed method for |
quick, effective, positive learning...
This 5-volume series completely replaces
any prior publication. Primarily intended
for technician-level training; no prior
" knowledge of electricity or electronics |
i reguired. Completion of the Course pro- ||
|| vides all the basic knowledge and prep-
aration for advancing into the study of
i such specialized areas as Radio Com- |
*! munications, Industrial & Military Elec-
" tronics, Radio & TV Repair, Electricity
# & Power, etc. Easy, positive self-instruc-
" tion is assured by the unique, ultra-
| modern programmed-learning method §
| used in each volume.
Wol. 1. Basic Principles & Applications
WWol. 2. How AC & DC Circuits Work
Wol. 3. Understanding Tube & Transistor Circuits
Vol. 4. Understanding & Using Test Instruments
Vol. 5. Motors & Generators—How They Work
(Complete Set contains over 1300 pages; 1250

illustrations; 51 chapters; in sturdy slip case)

SPECIAL MONEY-SAVING

PRE-PUBLICATION PRICE!

5-Volume Set, ECY-50 (soft-cover in slipcase).

Special Prepublication Price, Only $17.95
(After June 30, 1964, regular price will be $19.95)

S5-Volume Set, ECS-50 (hard-bound in clipcase),

Special Prepublication Price, Onlr $21.95
(Atter June 30, 1964, regular price will be $.4.95)

MAIL
ORDER NOW AND SAVE! TODAY!

HOWARD W. SAMS & CO,, Dept. REE-3
4300 W. 62nd St., Indianapolis 6, Ind.

Please send me the following:
[0 ECY-50. 5-Volume Set (soft-cover) at the
Special Prepublication Price of only $17.95.

[ ECS-50. 5-Volume Set (hard-bound) at the
Special Prepublication Price of only $21.95.

Name._

Address_ —

City. Zone_____State

My Distributor is: —

e e e e e e e — - ————
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When you rotate the control
(manually or wireless-ly) to the off po-
sition, the indicator shines green, show-
ing that the tuncr is off and the remote
control receiver on standby. A separate
push-push switch turns the remote re-
ceiver on and off; normally you'd leave
it on (it consumes very little power) to
receive “commands” at any time.

The remote-control system is acous-
tic: that is. the signal is an ultrasonic
“carrier” around 40 kc. The exact fre-
quency depends on what the system is
being called on to do—that is, on what
button you push and which way you
tilt the unit. The tone js generated by
a single-transistor oscillator. powered by
a +4.2-volt mercury battery. The trans-
ducer is a tiny electrostatic device. The
remote unit consumes no power except
when a button is actually pushed, so the
battery life is more than a year.

The receiver is a tiny microphone
followed by a three-transistor amplifier
module. Amplifier output is routed to
two tuned circuits, one at 38.285 kc
(tuning). the other at 41.805 k¢ (vol-
ume. on—off). One tone or the other
actuates the proper relay for the cor-
rect function—regardless of direction.

Tilting the remote-control box to
the left actuates a mercury switch and
modulates whatever tone is being pro-
duced with a 250-cycle “buzz.” detected
by a third channel. This throws the re-
verse relay and reverses the tuning or
volume motor.

The motor is controlled by a sepa-
rate 10.7-mic channel that detects the
center of channel, and switches the
motor off just in time. The last i.f. stage
is cut off during this operation, so you
hear no sound. When the motor stops,
the muting bias disappears—smoothly—
and the signal passes through, The afc
takes hold and corrects for any mis-
tuning. Two degrees of afc (or none)

are available via a front-panel switch,
but I wasn’t able to detect any practi-
cal difference between the two afc-on
positions.

There is no tuning meter—no need
for one, as long as you're content to let
the electronics do all the work. But if
you want to disable the afc and the
muting (also controlled from the front
panel) and go a-hunting for weak sta-
tions. you’ll miss that meter. Another
little annoyance for manual tuning is
that the station indicator-light relay al-
ways operates, clicking and flashing the
light as you tune near the center of each
station. If this weren’t so abrupt, it might
serve as a crude tuning indicator, but
as it is it makes finding the exact center
of channel more difficult.

The remotely controlled volume
control is electrically independent of the
tuner. which has its own level-set con-
trols in back. You can control your
entirc system’s volume by connecting
the volume control between preamp and
power amplifier. or by using the re-
corder output and tape monitor input
jacks. if your combined amplifier has
them. But, because of the 250,000-
ohm resistance of the volume control,
you're limited to using the 3-foot cables
supplied.

The polyethylene bag around the
entire cabinet is fine—if it is slipped all
the way over. In the box I received, it
had been bunched and rumpled so that
it didn’t cover much. The six audio
cables were scrunched and tangled
loosely. not contained in anything or
held together, and one had looped itself
around a tube shicld inside the cabinet.
It needed some maneuvering to get it
out. And there were no service manuals
—I had to send for them separately.

Still—a good machine, and a fine
purchase for the man who has every-
thing.—Perer E. Sutheim

“...Signal is getting sironger!”
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é‘Customized’” compactrons!

A new approach to tube design
seems to be emerging from 12-pin com-
pactrons.

General Electric, originator of the
scheme, calls it the “building-block con-
cept.” 1t involves standardizing basic
tube sections—diodes, triodes, pentodes
—then combining and sealing them into
one “bottle” according to a customer's
requirements.

According to W. L. Carl, an en-
tertainment-tube design enginecer at G-E,
the new idea offers mass-production
economy for the small-volume user, per-
mits making a wide variety of space-
saving multifunction tubes, and speeds
circuit design by keeping standardized
sections (like a half 12AX7, a 6EW6,
etc.) with which designers are familiar.

While ordinarily a manufacturer
who needed, say, 1,000 specially de-
signed tubes for a new product could
not expect to fill the need very economi-
cally, he might be able to do so with

the new G-E method, as long as his
needs were kept to standard sections.
Several “stock” combinations have
appeared already: the 6T9, a combined
high-;, audio triode and power pentode,
described in this column in the March
issue. Another is the 6G11, which joins
a 6DT6 and a 6CUS. A third is the
6JZ8, which incorporates a single 6SN7
triode and a 6CUS pentode. (All these
are approximate similarities, not iden-
tities. There are often many minor dif-
ferences in capacitances, ratings, etc.)
A fourth new compactron announced
under this “building block” concept is
the 23Z9, which contains a 6SN7-type
triode, a 12AV7 triode and a 6CUS5.
By standardizing sections in this
way, a manufacturer can produce per-
haps a million of the standard diode. tri-
ode and pentode subassemblies, then
link them together in multifunction
tubes as required.
Keep those tube charts up to date!

é‘Line-operated’’ SCR
A new low-cost silicon controlled
rectifier, the 2N3228, is specifically de-
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“emiconductors

éndzbes

signed and rated to operate directly
from a 117-volt ac line.

The device is intended to broaden
the uses of SCR’s in controlling small
appliances and power tools—anything
from wafille irons to electric drills. It

is rated to carry 5 amperes rms at 50°C
case temperature. Maximum transient
reverse voltage is 330; peak surge cur-
rent, 60 amps. RCA makes it.

Replaceable-cathode magnetron

A new “Modular Magnetron”
for microwave cooking and industrial
processing has been announced by Com-
tek, Inc., Woburn. Mass.

The most startling innovation is its
replaceable miniature cathode. Since the
cathode is what usually gives out first
in almost all tubes, this can extend the
magnetron’s life greatly. The manufac-
turer says the cathode “can be replaced
for a modest service charge.”

The tube requires only 18 watts of

heater power, compared to the 80 to
300 watts used by other comparable
commercial types. It measures 5%
inches high by 2V2 in diameter, and can
be operated at 1 kw input from dc or
rectified, unfiltered ac.

6907

This is a new all-glass uhf twin
tetrode good up to 600 mec. It is designed
for fixed-station and mobile service, as
power amplifier, oscillator or frequency
tripler for class-C telegraphy, modulated
class-C amplifier or class-B audio ampli-
fier or modulator.

As a straight-through rf amplifier

www.americanradiohistorv.com

at 150 mc, the 6907 handles 90 watts
input with 20 watts total plate dissipa-
tion, CCS ratings. The tube can put out
20 watts rf continuously at 600 mc as
an unmodulated class-C stage, with a

plate voltage of 400 and a screen volt-
age of 250.

The Tung-Sol 6907’s heater is de-
signed for operation on 6.3 or 12.6
volts. The tube can be mounted in any
position, and has a standard septar base.

6HGS

A controlled cathode warmup time
is the feature of this new audio beam
power tube for TV sets. The cathode

H@) __(Op
H(@) (662

K632 Gl

1)
6HGS

warmup time is specified as 14 seconds
minimum, to delay the sound until the
picture has appeared.

The 6HGS, from RCA, is in a 7-
pin miniature envelope, 2% inches
high. With a plate and screen voltage
of 250 and a load resistance of 5,000
ohms, the tube produces 4.5 watts audio.

6JUS-A

Not much new about this one—it’s
just a 6JU8 9-pin miniature quadruple
diode in a new envelope, approximately
Y6 inch shorter, according to RCA, who
announced the new type.

The 6JUS8-A, like its older brother,
has two pairs of series-connected diodes
for use in phase-detector and noise im-

H
PIN1 ; PIN7
]
Kp3(3) (7)PD2 UNIT N°4 iumr N°2
Pp3 P PIN 2 { "] PING
Koa =8 “02 yyr eS| ONIT el
Pra @D UNI : UNI
6JU8-A PN3 | PINS
ARRANGEMENT OF
DIODE UNITS

mune color-killer circuits in TV sets,
and in bridge matrix and detection cir-
cuits in FM stereo multiplex equipment.
Units 1 and 2 are shiclded internally
from units 3 and 4. END
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ELECTRONIC
TECHNICIANS

IMMEDIATE OPENINGS

| = RADAR FIELD ENGINEERS

1. Excellent Stateside locations for men who qualify
as Radar Field Engineers. Must have 8 years' experience
in ground or shipboard systems and 2 years’ technical
education.

2. Alaskan openings also available for men who have
3 years' experience on heavy ground radar, one year of
which must have been on an AC and W site.

= TEST EQUIPMENT TECHS

Stateside and Overseas openings for men who have
3 years’ electronic experience, 2 years of which must
be in the repair and calibration of test equipment.

Interested Candidates, Please Write
or Send Resume To Department 804.

| PHILCO TECHREP DIV.

A Subsidiary of Ford Motor Company
P. 0. BOX 4730 PHILADELPHIA, PA., 19134
I An Equal Opportunity Employer I

Newest! Most Versatile! Most Power Qut!

The 11 channel “Messenger 111 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 1st 1.F,
provides excellent spurious and image rejection. Set-
and-forget “*Volume™ and **Squelch” controls make
it possible for the first time to work “*close-in™ or
at extended range with initial settings. Furnished
with dynamic microphone—full line of acces-
[sortes available for sclective calling, portable
field pack, or public address use!
Cat. No. 242-150........ $189.95 Net

%, (& E.F. JOHNSON COMPANY
Al " ® 2510 Tenth Ave, S.W. » Waseca, Minnesota
Please send full details on the *'"Messenger’” CB line.

WRITE TODAY
for details on the NAME.

“Messenger” CB
line—or see your
distributor!

ADDRESS.
CITY. STATE
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Dead Radio-Phono Input on
Norelco “400” EL3536A

If there is no gain on the left radio—phono input, but
mike is OK on both channels, and there is a crackling sound
as you turn the radio—phono gain control, there is probably a
short between R5 (220,000 ohms) and the lug (second from
top) that ties C3 (.027 uf). The terminal strip that carries
these components is located on the left tube bank (second
from the front of the case).

Replace R3 with a 220.000-ohm, 5%. 1-watt resistor
and check for noise as you turn the radio—phono gain control.
It may be noisy now that there has been B-plus directly across
it.—Sreve P. Dow

Bell & Howell Specialist 900

When you want to record on this unit from a high-level
source (recorder outputs on amplifiers, or across speaker
voice coils), use a 3-contact plug (Switchcraft 290 or 297).
Connect the source between ground (sleeve) and ring contact.

- RING CONTACT

v o————
o — TO PREAMP VIA

B -$ RECORD-PLAY SWITCH
TIP } 33K IMEG
CONTACT +"A—HAM—

If you must use a 2-contact plug, insert it into the jack
just far enough so that its tip touches only the ring contact of
the jack.

The schematic shows the wiring for this kind of jack. The
tip contact feeds the preamp directly, for low-output sources
like microphones. The ring contact feeds the precamp through
a voltage divider that gives about 30 db attenuation, to pre-
vent overloading the preamp. The volume control is after the
preamp, so turning it down will not cure distortion caused by
preamp overload.—S. P. Dow

Heath GW-30: T/R Switch

If the fiber spacers on this transceiver’s push-to-talk
switch come loose and shift, they can make the switch func-

CEMENT

FIBER e :
il

SPACERS —’1 J

tion erratically. A drop of cement on top of the fiber spacers
will stop this (sce drawing).—Ronald Blizzard

Grundig TK1E Battery Contacts

Take care when you select C-size cells for this recorder.
The design of the battery holder requires that you use bat-
teries that do not have recessed bottom plates. Many of the
Japanese-made cells have recessed bottoms because of the
shape of the side casing seal. This kind of battery cun cause

RADIO-ELECTRONICS
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intermittent power connections, because the negative terminal
of the cell holder does not protrude far enough.—S. P. Dow

Chassis 190: Vertical Jitters

A case of vertical jitters here indicates an unstable ver-
tical oscillator. Check R602 to see if it has changed value—
usually to something very low, about 10,000 ohms. If SO,

6SN7-GT

VERT MULT —
| VERT OUTPUT

—50v

—3 680K

0039 4
R602
2.5V § 180K < -2 MEG

VERT HOLD

= B+

0k BOOST
change it, using a 1-watt resistor. A clue to this condition is
300 volts or more on pin 2 of the 6SN7 instead of the usual
60.—William Porter

Adjusting Sears Synchroguide

These methods of setting up the synchroguide in Sears
sets are usually accurate enough for field service work.

The first way:

1. Short the waveforming coil and its .01-pf capacitor
with a short clip lead.

2. Adjust the horizontal oscillator slug until the picture
locks in.

3. Remove the shorting wire and adjust the waveform-
ing coil slug until the picture locks in again.

The second way:

1. Adjust the waveforming coil (usually counterclock-
wise) until the picture falls out of sync and folds over 5 times.

2. Adjust the horizontal oscillator coil slug until the pic-
ture just begins to tear when folded over 5 times.

A few notes: With sets that use a pot as horizontal hold
control, set the pot at mid-range. Sears sets that don’t use a
pot for that job have the waveforming coil marked as the
horizontal hold control. The capacitor across the coil is al-
most always .01 uf.—~Lawrence E. Leaman

Intermittent Hum In G-E U-Series
Intermittent hum in sound has often been traced to a
cold-solder and corroded connection of C307, a 4-pf, 50-volt

172 6T8
RATIO DET
Vild4-a

L

capacitor to circuit board. Replacing C307. cleaning connec-
tions and resoldering will solve this problem.—K. A. Lioyd

R 304 c307
22K 4T 4uf/50V

The Case of the Impossible
Vertical Roll

An Emerson 1114 TV provided us with a very unusual
service problem. The customer complained of rolling and
changing height at a very slow rate. That wasn’t so unusual,
but he said it happened only during network shows! Local
programs (all from the same station) were received perfectly.
He wasn’t crazy; we verified it on the bench,

It didn’t take long to figure out that the trouble was
60-cycle line interference with the vertical oscillator or output
stage. But where was the hum getting in? All filter capacitors
were good and there were no signs of excessive hum any-

ALL NEW

SENCORE

component
substitutor

MODEL RCI121

All your favorite Sencore Substitution Time-Savers in One Compact Unit
A complete range of carbon resistors, wire wound power resistors, capacitors, electrolytics, and

universal selenium and silicon rectifiers.

Imagine, all of these hard to locate parts at vour finger
tips for on the spot substitution. Say goodbye to messy,
crumpled parts, unnecessary unsoldering and soldering
of components for testing purposes only. Save valuable
servicing time and be sure, by substituting.

NEW . .. each section operates independently with a
value close enough for every substitution need. Com-
ponents in each section are isolated from chassis and
from the other sections. For example, a complete power
supply can be constructed using the RC]2L Compo-
nents only.

e e e g g

Now in stock at your Sencore Distributor.. See him today!

MAY, 1964

NEW . . . dual electrolytics provided. A new circuit
enables wvou to substitute up to 25 single electrolytic
values or 9 duals. Exclusive surge protector provides
protection on both singles and duals for both you and
the circuit.

You save space and money. Equivalent Sencore sub-
stitution ~pieces purchased individually (H36, PR111,
RS106. ES102) cost you $54.00

RC121 (all hand wired, all American made) only 3995

RCI21IK (Kit) ... . i ii .. 27.95

S ENCORE

ADDISON 2, ILLINOIS
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BECOME A RADIO TECHNICIAN

for only 526.95

BUILD2ORADI

CIRCUITS AT HOME

with the New Progressive

RADIO "EDU-KIT"® [ Yirds
All Guaranteed fo Work!

PRACTICAL  only

NOW INCLUDES

'3

* 12 RECEIVERS
* 3 TRANSMITTERS }'?éé'fq'u'é?Aﬁ‘sEsc.Lcs”,'&se
: S@. WAVE GENERATOR * No Knowledge of Radio

AMPLIFIER ecessary
* SIGNAL TRACER * Eé’ouél‘ldnd{e'&"a%“'k P”'sd or
* SIGNAL INJECTOR 3 Soneor Thaniies tavited® TV
% CODE OSCILLATOR * Attractively Gift Packed

» SET OF TOOLS EFHEE el

& RADIO E ELECTROMICS TE
EGI.DHIIIIG IRON » TESTER INSTRU IDNsHT.i.I?IlI..El.RL '! Ell:liflillnlikc
SHIP IN RADIO-TY¥ CLUB: CONSULTATION SERVICE » HI-FI GUIDE

t ULLTES @ TV BOOK » FCC AMATEUR LICENSE
DiG BOOK & PRINTED CIRCUITRY #» P IER;'ETII!"‘IJE%%-
'I ALIGNMENT TOOL » WRENCH 5ET » CEITFFII.‘.&TI OF MERIT
& YALUAELE IJIEEOUH'I' CARD

WHAT THE “EDU-KIT” OFFERS YOU

The ‘‘Edu-Kit'' offers you an outstanding PRACTICAL HOME RADIO COURSE at
a rock-bottom price. Our kit 15 designed to train Radio & Electronics Technicians,
making use of the most modcrn methods of home training. You will learn radio
theory, construction, servicing, basie¢ Hi-Fi and TV repairs, code, FCC amateur
Itcense requirements.

You will learn how to identify radio symbols, how to read and interpret sche-
matics, how to mount and lay out radio parts, how to wire and solder, how to operate
electronia equipment, how to butld radios. Todaf/ it is no longer necessary to spen

hundreds of dollars for a radio course. You will receive a basic education in radio,
worth many times the small price you pay, only $26.95 complete.
THE KIT FOR EVERYONE

The Progressive Radio ‘*Edn-Kit'’ was specifically prepared for any person who
has a desire to learn Radio. The “Edu-Kit'' has been used successfully by young
and old i all parts of the world, by many Radio Schools and Clubs in this country
and abroad. It is used for training and rehabilitation of Armed Forces Personnel
and_ Veterans throughout the world.

a Proyressive Radro '‘Edu-Kit'' requires no instructor. All lns(ruchnns are
included. Every step 1s carefully explained. You cannot make a mistake,

PROGRESSIVE TEACHING METHOD

The Progressive Radia “'Edu-Kit'"" is the foremost educational radio kit in the
world and ‘is umvers'ﬂiy accepted as the standard in the field of electromcs tralnlng
Tho “Edu-Kit’> uses the modern educational principle of ‘‘Learn by oing."'’
Thereiore you will construct radio circuits, perform jobs and conduct experlmen!s
to illustrate the principles which you learn

You begin by examining the various radio parts included in the “'Edu-Kit.”” You
then learn the function, theory and wiring of these parts. Then you build a simple
radio. With this first set, you will enjoy listening to regular broadcast stations,
learn theory, practice testing and troubleshooting. Then you build a more ad-
vanced radio, learn more advanced theory and techniques, Gradually, in a pro-
gressive manner, and at your own rate. you will find yourself constructing more
advanced multi-tube radio circuits, and doing work like a professional Radio
Technician.

Included n the “‘Edu-Kit'' course are 20 Receiver. Transmitter, Code Oscillator.
Signal Tracer. Signal Injector, Square Wave Generator and Amplifier circuits. These

are not unprofessional '‘bread board'' experiments, but genuine radio circuits, con-
structed by means of professional wiring and snlderlng on metal chassis, plus the
new method of radio construction known as ‘‘Printed Circuitry.’’ These circurts

operate on your regular AC or DC housec current.

In order to provide a thorough, well-integrated and ecasily-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 hobby, business or job: progrpsslvely arranged material, ranging from simple
circuits to weli-advanced topics in Hi-Fi and TV. Your studies will be further aided
by Quiz materials and our well-known FREE Consultation Service.

THE “EDU-KIT" IS COMPLETE

You will receive all parts and instructions necessary to build 20 different radio
and electronics circuits, each guaranteed to operate. Our Kits contain tubes, tube
sockets, variable, electrolvtic, mica, ceramic and paper dielectric condensers, resis-
tors, tie strips, colls hardware tubing, punched metal chassis, tnstruction Manual:,
hockup wire. solder, selenium fectifiers. volume controls, swnlches knobs, e

In addition, you receive Printed Circuit materials, including Prln(ed Clrcu|t chas-
sis, special tube sockets, hardware and instructions. You also receive a useful set
of tools, a professional electric soldering iron, and a self-powered Dynamic Radio &
Electronics Tester. The ‘‘Edu-Kit'' also includes Cnde Instructions and the Pro-
gressive Code Oscillator, in addition to the F.C.C.-type Questions and Answers for
Radio Amateur License training. You will also receive lessons for servicing with
the Progressive Signal Tracer and the Progressive Signal Injector, and a High
Fidelity Guide and Quiz Book. Everything is yours to keep

. Statatis, of 25 Poplar Pi., Waterbury, Conn., writes: ‘‘| have repaired several
sety for my friends, and made’ maney. The “Edu’ Klt” paid for its ef I was ready
to spend $240 for a Course, but | found your ad and sent for your Kit.®

UNCONDITIONAL MONEY-BACK GUARANTEE

The Progressive Radio ‘’Edu-Kit'* has been sold to many thousands of indi-
Viduals, schools and organizations, public and private, throughout the world. It
is recognized internationally as the ideal radlo course.

By popular demand the Progressive Radio '‘Edu-Kit'' is now available in
Spanish as well as English.

It is understood and agreed that should the Progressive Radio ‘‘Edu-Kit’' be
returned to Progressive ''Edu-Kits'' Inc., for any reason whatever., the pur-

zhlase price wifl be refunded in full, w-thout quibble or question, and without
elay
The high recognition which Progressive '‘Edu- Kits'' Inc. has earned through

its many years of service to the . public is due to its unconditional insistence
uPon the maintenance of perfect enginecring, the highest instructional stand-
ards. and 10004 adherence to its Unconditional Money-Back Guarantce

rcsu||t. 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 payment of $26.95.
0O Send ‘'Edu-Kit'* C.0.D. | will pay $26.95 plus postage,
0O Send me FREE additional information describing **Edu-Kit.'’

' PrOgreSSIVe uEDU_KlTS" |I'IC 1186 B:::;a. :.e¢t.. 220G
]

(ATT: S. GOODMAN, M.S. in ED., PRES.)

where except in the vertical circuits. Heater—cathode short?
That possibility was dismissed after the tubes were checked.

Finally. we isolated the problem in the vertical output
stage with the hum being introduced somewhere between
the 12W6's control grid and plate. We found that pin | of
the 12W6. labeled “no connection” in the tube manual. was
being used as a tie point for the grid lead from the vertical
oscillator output. Apparently some internal tube structure
coupled pin 1 to the heater. inducing hum into the circuit.

But why did the picture roll only on network shows?
Local shows were synchronized to the same ac line that
powered the set. Therefore. the interfering hum voltage had
cxactly the same frequency and phase as the vertical sweep.
Network shows, originating in another city. had a slightly dif-
ferent frequency. and the resulting beat showed up as slow
vertical roll and height change.—George R. Wisner

RCA KCS-111 — D: Vertical Roll
Sets in this series seem to want to roll vertically after a
half hour’s warmup. The roll can’t be corrected by adjusting
the vertical hold control.
Putting a hot soldering iron tip near various parts in

FROM
SYNC 22K /
T AN .[. 1¢
PLATE 0 TO VERT
OT OUTPUT
%2”‘ = /2 6CUS
VERT 0SC

270K

ANA <
260V VERTHOLD =

the vertical oscillator circuit showed that heating C241 (see
diagram) started the picture tumbling. The capacitor turned
out to be leaky. Replacing it cured everything.—Paul Galluzzi

Fusing Simpson 260 Vom
I have repaired many Simpson meters in which R16 had
burned out (sce diagram).
Simpson has a remedy for that fault—a I-amp 3AG pig-

15V BATT

tail fuse in the negative lead of the meter. If the meter is set
on a resistance scale and the leads connected to a voltage
over 10. the fuse blows. saving the R16 and the other resis-
tance scales. Try it.—J. B. Carlisle

Give the Recorder Air!

Many tape recorder users put cloths under their ma-
chines to protect the surface the recorder is sitting on. Works.
but the cloth is often drawn across the air intake vent in the
bottom of the recorder’s case by the suction of the cooling
fan. This causes the machine to overheat.

A host of mechanical and electrical failures have come
from this practice—rubber belts break and stretch. bearings
sieze and capacitors fail.

Advise your customers—and yourself—to use only a rigid
surface under the recorder. one that maintains enough clear-
ance under the machine to let air in.—S. P. Dow END

RADIO-ELECTRONICS

www.americanradiohistorv.com -

d.


www.americanradiohistory.com

&

R i

A Remarkable 0ffer from the E

A $5.95 Value

lectronics Book Club!

This authoritative

how-to-do-it guide on home repairs

NEW HOME FIX-IT BOOK

Complete - Fully lllustrated - Dependable
Y OVER 1000 SUBJECTS - 623 PAGES

headlined and indexed for quick reference

% 33 INFORMATION-PACKED SECTIONS

including home and appliance repairs

A ONE-BOOK ENCYCLOPEDIA
FOR THE HOME HANDYMAN

New edition contains complete instructions for the fix-it and do-it-your-
self enthusiast. Helps you maintain and enhance the interior and exter-
ior of your home. Explains how to build a workshop, how to knew and
buy woods, how to repair windows, roofs, plumbing, heating, electrical
wiring, furniture, walls and ceilings. Tells how to build shelves and
racks, modernize kitchens and bathrooms, re-decorate your home, in-
crease the value of your house, fix appliances. Makes recreation, fun
out of "*hard jobs.” Saves time and money. A must for every home owner.

% EASY-TO-FOLLOW INSTRUCTIONS

tips and short-cuts, methods, materials, tools

OW FREE!

WITH MEMBERSHIP IN THE ELECTRONICS BOOK CLUB
AND PURCHASE OF ONLY 4 BOOKS DURING THE NEXT 12 MONTHS.

Here is a fabulous offer to introduce you to Gernsback Li-
brary’s famous Electronics Book Club, specifically designed
to help vou increase your knowledge and carning power.

WHY SHOULD YOU JOIN!

Whatever vour interest in elecironics — radio and TV servicing,
audio and hi-fi. industrial or defense electronics, clecironics as a
hobby — vouw'll find that the Electronics Book Club will help you
get the job you want, keep it, improve if, or make your leisure
hours more enjovable. By broadening your knowledge and skills,
you'll build your carning power and electronics enjoyment as well.

WHAT KIND OF BOOKS
ARE OFFERED?

From Gernsback Library and other leading publishers come the
country’s most respected books in the field of electronics. All are
deluxe, hard-covered, attractive looking books of permanent value
— books vou'll want to own and keep in your personal, profes-
sional library.

HOW THE CLUB WORKS

Every two months, the Electronics Book Club will send you, ON
APPROVAL, a significant new book on an important phase of elec-
tronics. Examine the hook for up to 10 days. If you like it, keep it
and send yvour check for the low club discount price — up lo 27%
off regular prices! If you are nnt completely satisfied, simply send
it back and you owe nothing. You risk no money.

HOW TO JOIN

Simply fill out and mail the handy coupon today. You will be sent
absolutely free your copy of the New Home Fix-It Book wo.rth
$5.95 together with your first club selection from the Outstand.mg
volumes listed — at the special reduced club member's price.
Remember, your only obligation is to buy three additional books
from the many offered during the next 12 months. Take advantage
of this fabulous introductory offer now!
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SELECTIONS AVAILABLE:

Television Simplified by Milton S. Kiver
Most complete hook on TV written. Every
part of receiver, starting with input end
and every functional part, within stage
and within receiver as a whole, carefully
noted. 637 pages of most updated data,
Graphs, diagrams, giant charts.

Regularly $9.95 Club price $7.95

Basic TV Course by George Kravitz

A book on television as it is today. Even
transistorized portables are discussed.
Thorough discussions of circuit opera-
tion. sync methods, sweep systems.
Presentation of technical detail in easy-
to-follow writing style. A must book.
Regularly $5.75 Club price $4.85

Horizontal Sweep Servicing Handbook
by Jack Darr

Gives you fast, simple methods of locat-
ing and repairing troubles in the sweep
system. It shows you lots of practical
shortcuts, developed on the bench, for
rapid isolation of trouble.

Regularly §5.75 Club price $4.50

Basic Radio Course (revised and en-
Iarged]by John T. Frye

The original sold out through eight print-
ings! Did you miss out on this fascinating
basic book? Contains everything—Ohm's
Law, capacitance, tubes. transistors, and
how they work. Practical servicing tech-
niques, All discussed in lighthearted style.
Regularly $5.75 Club price $4.85

Basic Transistor Course byPaul R.Kenian
Teaches you transistor fundamentals
clearly, simply. Discusses transistors all
the way from elementary circuits to
radio receivers.

Regularly $5.75 Club price $4.50

Basic Industrial Electronics Course

Get an overall picture of industrial elec-
tronics. Make sense out of the seemingly
complex industrial electronic devices. A
practical, simplified approach to indds-
trial electronics—the branch where earn-
ings arc nearly limitless; opportunities
always open to skilled technicians.
Regularly $5.95 Club price $4.70

GERNSBACK LIBRARY, INC.
154 West 14th Street, New York, N. Y. 10011 544

Please send me a copy of the NEW HOME FIX-IT BOOK en-
tirely without charge and enroll me as a member of the Elec-
tronics Book Club. My first selection at the special reduced
member’s price is noted below. I understand that I need accept
only as few as three additional selections in the next12 months.

First Selection

Name

Address

City.
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LANTERN, Guardsman for emergency light-
ing. Rotating warning beacon in red. blue or
amber. 500-foot lantern beam on front tilts up or
down. Beacon and heam operate together or inde-
pendently, pistol grip. Swing-up handle, anchoring

suction cup. Manganese batteries. Less than 2 Ib.
4 x 6 x 7% in. With 25-ft cord can operate from
12-volt auto lighter socket.—Mallory Distributor
Products Co., Indianapolis, Ind. 46206

WIRE TACKER, model TO-21, for ielephone,
electronic and electrical work. One-hand operation,

front and rear wire guides for loading 3&- or Y2-in.
long staples.—Heller Roberts Instruments Corp.,
Heller Industrial Fastener Div., 700 Jamaica Ave,,
Brooklyn 8§, N.Y.

FUSEHOLDER, Buss HLF, 15 in, long, ex-
tends 2%. in. behind panel, Takes Y4 x 1% in,

-

fuses by changing screw type knob.—Bussmann
Mfg. Div.,, McGraw Edison Co., St. Louis, Mo.
63107

50-OHM CONSTANT IMPEDANCE AD-
JUSTABLE LINE, with TNC connectors at each
end. Possible length variation 7% to 9% in. Use
as line stretcher or phase shifter for phased array

antenna systems, useful in lab at frequencies up to
2.5 ge. Maximum vswr 1.2:1; insertion loss 0.1 db
through 600 me, rf power capacity 100 watts CW.
Silver-plated; 5§ oz.—FXR. Amphenol-Borg Elec-
tronics Corp.. 33 E. Franklin St., Danbury, Conn.

ANTENNA ROTATOR, model C-225 Tenna-
Rotor. Transistorized circuitry. Constant synchroni-
zation between room control and outside antenna.

Reversible motor and magnetic hrakes. Resembles
desk clock; brown and white plastic.—Alliance
Mfg. Co. Inc., Dept. MJ, Alliance, Ohio.
MAST-MOUNTED UHF TV AMPLIFIER,
Able-U2, 2 transistors. Boosts signal strength on
all uhf channels. Used with any uhf TV receiver
or converter. For mast-mounting near antenna to
boost signal before losses and noise pickup on

lead-in. Remote power supply unit at 15 volts.—
Blonder-Tongue Laboratories Inc., 9 Alling St.,
Newark, N. J. 07102

TV ANTENNA PREAMP. Coaxial Super
Powermate model SPC-103, for areas where co-
axial lead-in needed to minimize spurious signals
or interference and for optimum color installation
in semi-fringe and fringe areas. Built-in transformer
matches preamp to 75-ohm coax. Metal weather-
proof housing mounts on mast or boom. Average
gain 14.5 db with maximum output 700,000 pv in

low-band channels, 9.0 db gain with maximum
of 200,000 pv in high-band. Model 103: remote
117-v ac power supply mounts on back of TV set.
75- and 300-ohm output.—Jerrold Electronics
Corp., Distributor Sales Div., 15th & Lehigh Ave.,
Philadelphia 32, Pa.

AMATEUR AND CB LIGHTNING AR-
RESTER, Hy-Gain model LA-I, reduces static
buildup in communications antennas and safely
bypasses to ground 10 or more direct lightning
strokes. Installs in 52- or 72-ohm coaxial transmis-

sion lines.—Hy-Gain Antenna Products Corp., N.E.
Highway 6 at Stevens Creek. Lincoln. Neb.
STATIC CONVERGENCE adjusted from
back of color TV receiver by Refleci-O-scope. Re-
produces dot patterns. Attached to top of receiver

with end fitted snugly against picture-tube face.—
Wallin-Knight Industries, 3321 McKinley St, N. E.,
Minneapolis, Minn.

CB TRANSCEIVER, model F§-23. Frequency=-
synthesized receiver and transmitter control. Dual
power supply 120 ac at 96 watts or 12 dc at 7.0
amp. 13 tubes, 2 silicon diodes, 1 germanium
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diode and 12 crystals. Power supply: 2 power tran-
sistors, 4 silicon rectifiers. Low-noise nuvistor rf
amplifier, noise limiter, double conversion. Class-B
push-pull modulator. 113 x 5% x 1134 in. 15 lb.—
Sonar Radio Corp., 73 Wortman Ave., Brook-
Iyn, N. Y.

TRANSCELIVER, Aodel 510-4, 5-watt CB
with redesigned audio, power supply, variable tuner
circuitry. 5-crystal-controlled transmit-receive chan-

nels and 23-channel crystal correlated tuner. low-
impedance push-to-talk ceramic microphone. 38 x
5% x 113 in. Built-in 12 vdc/117 vac power sup-
ply. Solid-state circuitry—19 transistors. & diodes.
Universal mobile mounting kit.—Cadre Industries
Corp., 20 Valley St.. Endicott, N. Y. 13761

PORTABLE TRANSCEIVER with 200-mile
range operates 3 months from car battery without
recharging. Single-channel service 2 to 8 mc. Crys-

tal-controlled; 15-w nominal input, 12-vdc input.
15 semiconductors.—Stoner Electronics, Box 7388,
Alta Loma, Calif.

SHIP-TO-SHORE RADIO TELEPHONE, all-
transistor nmodel RAY-1045. 8 Ib.. less than V4 cu-
bic foot. No warmup time. 2-way range up to

50 miles or more. 45 watts. 6 channels plus BC
band. Operates from either outhoard or inboard
12-volt systems. 19 transistors. 2 sets of crystals.—
Raytheon Co., Lexington 73, Mass.
SINGLE-SIDEBAND TUBE. No. 8163 zero
bias triode for linear amplifiers in single-sideband

g e
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transmitters up to 110 mc; performance level of
666 watts PEP output with 34 watts of feedthrough
power. 3rd-order IM distortion 35 db down. 5th-
order IM distortion 40 db down. Maximum plate
dissipation 400 watts, amplification factor 200.
Zirconium-coated graphite anode. Gold-plated pins
prevent oxidation.—Amperex FElectronic Corp.,
Tube Div.. Hicksville. N. Y. 11802

DC-AC INVERTER. Sarellite, model 50-138-3
operates small portable TV sets or other small
clectrical cquipment, shaver, radio, record player.

etc. Plugs into cigarette lighter or clips to battery
of car, boat or plane; needs 110-volt, 60-cycle cur-
rent. 60 watts continuous. 75 watts intermittent.—
Terado Corp., 1068 Raymond Ave., St. Paul. Minn.
55108

SUBMINIATURE SLIDE SWITCHES. Type
G-124: spdt. 0.812-in. mounting center, 1 in. over-
all. 0.410 in. wide, 0.33 in. from terminal tip to

mounting surface. G-128, dp3t. 1-in. mounting cen-
ter, 1.19 in. overall. Both rated 0.5 amp at 12§
volts ac—dc.-——Continental-Wirt Electronics Corp.,
26 W. Queen Lane, Philadelphia, Pa. 19144
BATTERY MERCHANDISER, model BMI2,
contains free Westclox cordless electric clock. 9 x
9 in. Assortment of mercury and manganecse bat-
teries for transistor radios, photo and lighting. Self-

inventorying. space for backup stock and cross-
reference guide, catalogs. replacement guides. price
schedules.—Mallory Distributor Products Co., PO
Box 1558, Indianapolis, Ind.. 46206

FM MULTIPLEX GENERATOR AND ANA-
LYZER nodel MXI129. All FM sterco signals,
crystal-control. Left, right channels and 19-kc
pilot level set with built-in meter calibrated in

db and p-p volts. FM signal formed with internal
1,000- or 60-cvcle note. Jucks for external modu-
Iation. Composite signal. modulated or unmodu-
lated. Rf tunable over I'M range. 67-k¢ SCA
subscription signal available to modulate FM car-
rier internally. or externally for 67-kc trap align-
ment. Less than 1 ft square, 7 Ib. 19 transistors.
6 diodes. AC-operated, semiconductors throughout.
—Sencore Inc., 426 S. Westgate Dr., Addison, HI.

TUBE TESTER, model 628. Checks emission,
shorted and open elements, continuity. 13 lever
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make it easy on yourself

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

Model 375
DYNAMATIC

YTYM

No Reading Errors! No Multiplying!

Accuracy 3% full scale AC and DC.
Sensitive 100 microampere meter move-
ment. DC Volts in 7 ranges 0-1500. (Input
resistance 11 megohms). AC Volts (rms)
in 7 ranges 0-1500. AC Volts (peak-to-
peak) in 7 ranges 0-1500. DC Current in
3 ranges 0-500 ma. Qhms in 7 ranges
0-1000 megohms. Single DC-AC ohms
probe, Anti-parallax mirror. Swivel stand
converts to carry-handle. Includes 1V volt
battery. Operates on 117 volts 50-60
cycle AC.

V O Matic 360

Once you set the range switch, you
automatically see only the scale you
want in the range you want. Individ-
ual full-size direct-reading scale for
each range. Simplifies true reading of
peak-to-peak voltages of complex
waveforms in video, sync, and deflec-
tion circuits, pulse circuits, radar sys-
tems, etc. Includes DC current ranges,
too. Net, $8995

Automatic VOM. See only the full scale
you want and read the exact answer—
directly, without multiplying. Burn-out

proof meter movement.

4

See Yoor DEK
Ligdributon
or Wrile for

Catalog
AFZT.E

Net, $5995

BaK MANUFACTURING CO.

Gifision oF OYNASCAN CORPORATION

1800 W, BELLE PLAIME AVE. »+ CHICAGD 13, ILL,
Canada
Eaparl. Crepve Cxporlers, 251 Hroogway, MNow Fork 200 504

Atigs Radm Cam, A8 Wiagod? Tesanfa |90 0k,

30 Yrears Ago

In Gernsback Publications

Boston Talks with Nagasaki by Wircless.
Wireless Currents on Metallic Conductors.

HUGO GERNSBACK, Founder
Modern Electrics 1908
Wireless Association of America .1908
Electrical Experimenter 1913
Radio News 1919
Science & 1nVeNtion .....ococicnerinnenesnenenns 1920
Practical Electrics 1921
Television 1927
Radio-Craft 1928
Short-Wave Craft 1930
Television News 1931

Some larger libraries still have copies of Modern Electrics
and the Electrical Experimenter on file.

in May, 1914, Electrical Experimenter
Design and Construction Details of Radio
Antennae, Part 1l, by H, W. Sccor.
Hertzian Wave Collisions, by V.W.D.-B.
A Vibrating A.C. to D.C. Rectifier, by
Ralph Hiteshew.
How to Calibrate Slide Plate Condensers,
by C. Laager.
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SPACE AGE ELECTRONICS
FROM THE LUMAR LAMDING PROGRAM
FIRST TIME OFFERED TO PUBLIC
The NASA Reliable Electrical Connections
handbook reproduced under Federal Statutes
Sce how missile technicians learn soldering.
handling,  lacing, stripping.  insulating,
rrinted eireuit . assembly and many
other techniques.
Text used in NASA’s reliability and quality
assurance educational program 5% x 81, 44
illustrations 77 pp.

CLIF COUPOM SHD MAIL TODAY

SPACE PUBLICATIONS, INC. Dept. A
228 Holmes Avenue, Huntsville, Alabama 35801

Enclosed is $2.00 — Money back guarantece.
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COYNE

TRAINS YOU
% IN SPARETIME

COLOR TV-

RADIO-ELECTRONICS

Coyne—and only Coyne—can
give you this modern, TV
Home Training. Easy to fol-
low 2150 photos and diagrams
covering Radios-TV, Color,

F, Transistors. We also
show you how tostart making
moneywhilelearning, rightat
home. Getyour basic training
athome, then make a flash fin-
ishwith 2 weeks of actual shop
work in Chicago under direc-
tion of same instructors who
guide our resident students.

LOW COST—Easy to Pay

You don’t pay for costly *‘put
together’ kits. Small monthly
payments and low, low cost
make it easy for everyone to
train. Free employment serv-
vice for graduates—or we
show you how to start your
own service businessona
‘*shoestring,”” Send name to-
day for complete facts and
valuable book on Television,
No salesman will call, Every-
thing mailed free, postpaid.
Coyne Electrical School
Chartered as an Educational
Institution Not for Profit
1501 W. Congress Parkway
Dept. S4-HS5, Chicago 7, Mil.

FREE

of Extra Charge
to Graduates

TWO WEEKS
Shop Training in Chicago

No increase in home train-
ing cost, but the day you
graduate you will be en-
titled to two full weeks of
personal instruction on ac-
tual projects in the great
Shop-Labs of Coyne in Chi-
cago —without one cent of
extra tuition whatsoever.

FREE Just Send Name

No charge. No obligation.
No salesman will bother
you, Just send name for
free copy of big 24 page
book on quickest, lowest
cost way to train for top
pay job
or busi-
ness of
yourown
... Mail
coupon
today.

- ————— T o - —
B.W. Cooke, Pres. Home Training Division, Dept.54-H5 '

l 1501 W. Congress Parkway, Chicago 7, HI.
Please mail free book and offer of two weeks personal ]
training in Chicago without extra tuition for home study

l graduates, Explain low monthly payments,

l NAME . ..ttt iienesceennnn . AGE. . . ... .

l ADDRESS. ... . iiiitiiettoanasoanssnssssnsse .

CITY &

BTATE . L e e e

NEW
SUPER

HUSH

TV TUNER CLEANER

ENGINEERED FOR TUNERS
MADE WITH PLASTIC PARTS

From the purest chemicals
available for cleaning plastic
boards with printed circuits.
HUSH lubricates with Electro-
Silicone for longest possible
protection. Will be available
in 8 oz. and 16 oz. Spray Can
with plastic needle.

CHEMICAL ELECTRONIC
ENGINEERING, INC.

MATAWAN, N. J.
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type switches, 4V2-in. meter with 3-color REPLACE-
WEAK-GOOD scale, 0 to 100 scale for matching.
Tests 7-, 9 and 10-pin miniatures, octal, loctal,
5- and 7-pin nuvistoss, novars and compac-
trons, series string, VR’s. Color and black-and-
white CRT’s with optional adapter. 3-column wide

roll chart for extra tube listing capacity. Overload
lamp shows transformer overloads. acts as fuse.
Filament voltages: 0. 75, 1.4, 2.0, 2.5, 3.3, 5.0,
6.3. 7.5, 12.6. 25. 32, 50. 70. 110. 11 Ib. 92 x
1212 x 44 in.—Eico Electronic Instrument Co. Inc.,
131-01 39 Ave.. Flushing. N. Y. 11352
AUTOMATIC TUBE TESTER. model 36-800,
tests 7-, 9-, 10-pin miniatures. 5- and 7-pin nuvis-
tors, novars. compactrons, octals, loctals, fuses,
panel lights and vibrators. Short and leakage con-
trols adjustable. Detects grid—cathode leakage to 6

P

megohms or short between heater and cathode to
500,000 ohms. Leakage and quality test for multi-
section tubes.—GC Electronics Co., 400 So. Wy-
man St., Rockford, I11.

VHF/UHF FIELD-STRENGTH METER,
model 2354, reads absolute field strength channels
2 through 83; 10-100,060 pv vhf, 30-50,000 pv
uhf; 75 or 300 ohms input; battery-operated port-

o U

2

Bl e -
able with headphene jack for audio monitoring.
102 x 6% x 6 in. 8% lb.—Hickok Electrical In-
strument Co.. Cleveland, Ohio

NEON-TYPE VOLTMETER. The model 400B
Mini-Volt identifies ac and dc lines and measures
voltage over a range of 65 to 600. Attach 12-in.

flexible test leads and turn knob until glow lamp
goes out. Read voltage off dial. Fully insulated and
impact resistaat. — Industrial Devices, Inc., 982
River Road, Edgewater, N.J.

WHITE-NOISE MODULES. 4 series; selec-
tion of 5-, 25-, 50- and 100-mv bandwidth rms
outputs. Frequency ranges 5 cycles to 20 ke, §
cycles to 100 ke, 20 cycles to 3 mc, 20 cycles to
25 me, and 20 cycles to 100 me. In hermetically
sealed packages with wire leads, terminals, stand-

www americanradiohistorv com

ard octal-socket plug-in bases; or to customer specs.
—Sounvistor Lahs, Solitron Devices Inc., 500 Liv-
ingston St., Norwood, N. J.

2-KEYBOARD TRANSISTOR ORGAN, kits
GD-232R (transistor version of Thomas organ),
GDA-232-1 (bench)., GDA-2324 (variable-repeat
percussion unit), GDA-232-2 (recorded lessons).
10 faithful organ voices. Variable-repeat percussion:

banjo, marimba, mandolin, balalaika effects. 13-
note heel-and-toe bass pedals. Expression pedal.
Keyboard balance control. 2 overhanging 37-note
keyhoards. 20-watt peak power amplifier and
speaker; transistorized plug-in generators. Factory-
assemhled, hand-crafted walnut cahinet. 35%2 x
3934 x 212 in.—Heath Co.. Benton Harbor, Mich.

PHONO CARTRIDGE. V-I5 Stereo Dynetic.
Elliptical stylus in shape of elongated oval that fol-
lows track of wedge-shaped cutter. Stylus’ frontal

area perpendicular to record groove to minimize
tracing distortion and second-harmonic distortion
caused by pinch effect. 15° angle, Retracts under
excessive pressure to protect record.—Shure Broth-
ers Inc., 222 Hartrey Ave.. Evanston, 1l
PORTABLE TAPE RECORDER. Norelco
Continental 101 EL3586. 11 x 3% x § in., 7 lb.
Uses > flashlight batteries. Transistor circuit re-
cords up to 40 hr per set of batteries. Response
80-8,000 cps. Jacks for headphones, remote micro-
phone switch and ac adapter. Signal-to-noise ratio

better than 45 db. Operates at 17 ips. Motor
speed independent of battery voltage. Battery and
modulation meter.—North American Philips Co.
Inc., High Fidelity Products Div., 100 E. 42 St.,
New York, N. Y. 10017

DESK STAND, model DS-14, for elongated
microphones, Gunmetal shrivel-finished base. 3-in.

sk

polished chrome upright ends in standard % in.—
27 thread. Felt pads. 2 lb.—Atlas Sound. Div. of

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 /ist 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, lllinois 60637

MAY, 1964 83
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SUPER 100 . ..
cleaner and lubricant that is excellent
for TV tuners. It cleans contacts
sparkling clean and evaporates quickly
leaving a lubricated coating.

Dealer Net ... $2.25

Money Back Guarantee!
Cat, No. 100-8

INJECTORALL COMPANY

BROOKLYN 14, NEW YORK

is a fast drying

——— )

CAT. NO. 190.8

8 oz, spray
can with 6” steel
needle.

e )

assemble your own
fabulous

@@mﬁéong @%. 1

and with Bozak's Symphonic Growth you can
expand a pair, step-by-step, into the full
11.speaker systems that are providing the
finest stereo heard today. Write us for
details, or see your Franchised Bozak Dealer.

DARIEN/CONN./ 06821

J
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TIWE & PLACE

The time to sell is when you have a customer.
And the place to sell is where you have some
160,000 customers — Radio-Electronics Market
Center.

eray e« coviermimn s e g

DRAFTING

Let RCA tram you at home
for a profntablecarger!

Start now! Many opportunities in mechanical
and electronic fields await trained draftsmen.
RCA Institutes Home Training Course in Draft-
ing will help qualify you for a responsible posi-
tion on commercial or military projects. No
previous technical training required. Liberal
tuition plan, Classroom training at RCA Insti-
tutes Resident School in New York also avail-
able. Send coupon now for FREE BOOK and
complete information.

RCA Institutes, Inc.

A Service of
® Radio Corporation of America
'; -

CA Institutes, Inc.,, Dept. REX 54 -I
l350 West Fourth Street, New York, N. Y, 10014
Please rush me your FREE illustrated book andl]
complete information about Home Training O
ICIassroom Training 3. No obligation. No sales-l
man will call.

IName ............................ Age .. l
(please print)
lAddress o ooein i Soa0 |
|_City .................. Zone State. ... 2
—
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American Trading & Production Corp., 1419-51
39 St., Brooklyn, N. Y. 11218

SPEAKER., model PASECS. 8 in. speaker 1%
in. deep. 3-ounce barium ferrite magnet. Frequency
range 40-7,000 cycles. Power rating 15 watts peak.

Takes transformers with 13-, 2- or 2%-in. mount-
ing centers. Diameter 8% in. ¥%-in. diam 8-ohm
voice coil. 1 1b., 2 oz.—Utah Electronics Corp.,
1124 E. Franklin St., Huntington, Ind.

THIN SPEAKER SYSTEM, Sienderette 111,
for remote installations or low-cost stereo or mon-
ophonic systems. 6Y2-in. high-compliance woofer
and matched 2'2-in. cone tweeter with crossover
network, 18 x 12 x 5V2-in. walnut-finished cabinet.

Response 50 to 10,000 cycles, impedance 8 ohms.
—Lafayette Radio, 111 Jericho Tpke, Syosset, N.Y.

50-WATT STEREO AMPLIFIER, model 2050.
50 watts IHF music power, 44 watts continuous
power total both channels. Harmonic distortion at
17 watts per channel, 40 cycles, 0.5%; IM dis-
tortion at 2 watts per channel level, 0.1%, IHF

power bandwidth 30 cycles at 20 kc. Stable with
any speaker system. 12-db-per-octave HF filter
(switched). Speaker-system switch selects between
2 pairs of speakers and headphone jack. 5% x
157 x 115% in.. 25 Ib.—Eico Electronic Instrument
Co., Inc., 131-09 39 Ave., Flushing, N.Y. 11352

AM/FM STEREO RECEIVER, Model R-1000.
110-watt solid-state amplifier. FM tuner sensitivity

1.8 pv. capture ratio 1 db. Automatic FM stereo
indicator. 4 i.f. stages. front-panel headphone out-
put. harmonic distortion 1%. 6Y8 x 171344 x 15 in.—
Pilot Radio Corp.. Yonkers. N. Y.

FM STEREO TUNER, LT-8IC. Sensitivity, 2
uv for 20-db quieting. Frequency response: 20—
20,000 cycles 42 db. Stereo separation, 30 db at

400 cycles with less than 1% distortion.—Lafayette
Radio Corp., 111 Jericho Turnpike, Syosset, N.Y.

All specifications from manufacturers data. I

RADIO-ELECTRONICS
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catalogs

NEW AND SURPLUS MERCHANDISE
listed in 8-page catalog, including semiconductor
bargains; special $1 sales.—Poly-Paks Co., PO Box
942, South Lynnfield, Mass.

BUREAU OF STANDARDS POCKET-SIZE
CARD “New Values for Physical Constants.” Plas-
tic, 22 x 35&-inch. Includes symbols, values for 19
constants, ranging from speed of light to electron
charge-to-mass ratio, plus unit prefixes and conver-
sion factors.—National Bureau of Standards, Wash-
ington 25, D.C.

CAPSULE THERMISTOR COURSE No. 5.
“Using Thermistors in Thermal Conductivity In-
struments” describes operation of thermistors in
“self-heat” mode. Explains how thermistor can in-
dicate, measure or control by changes in thermal
conductivity of surrounding medium. Single loose-
leaf page.—Fenwal Electronics, Inc., Sales Engi-
neering Dept., 63 Fountain St., Framingham, Mass.

MICROMINIATURE TOOLS and clean room
accessories described in 32-page catalog. lllustra-
tions and specs, more than 500 listings of micro-
miniature tools, motors, epoxy systems, clean-room
uniforms and accessories.—Techni-Tool Inc., 1216
Arch St., Philadelphia, Pa. 19107.

LOUDSPEAKERS. Catalog 1090, 16 pages.
Complete illustrations and specs for all models,
including: electronic musical instrument, circular
radiator, miniature, oval radiator, special automo-
tive, drive-in and outdoor, hi-fi replacement, con-
cert-fidelity, intercom, communication and aircraft.
Discussion of Syntox ceramic magnet.—Jensen
Manufacturing Co., 6601 So. Laramie Ave., Chi-
cago, Ill, 60638.

PRINCIPLES OF RESISTANCE SOLDER-
ING. 16-page booklet explains and illustrates re-
sistance-soldering systems, equipment, advantages,
disadvantages and range of application. Request
on company letterhead.—Wassco Glo-Melt Div.,
Customer Service Dept., American Electrical
Heater Co.,, 6110 Cass Ave., Detroit, Mich. 48202.

ELECTRONICS PARTS CATALOG. 1964
Barry’s Greensheet No, 12, 64 pages. Detailed list-
ings of surplus, industrial, amateur and experi-
menter components, tools, tubes, hardware.—Barry
Electronics, 512 Broadway, New York, N.Y. 10012.

SERVICE MANUAL for Sony Madel 500
Sterecorder available from distributor. 47-page
manual in 5 sections: specifications, electronics
alignment procedure, mechanical disassembly, me-
chanical adjustment procedure, and photos, dia-
grams, parts list.—Superscope Inc., Parts Dept.,
8150 Vineland Ave., Sun Valley, Calif. $2.00.

INDUSTRIAL ELECTRONICS PRODUCTS
Bulletin No. 641, 56 pages. Illustrations, list of
new products and latest semiconductor directory.
—Allied Electronics, 100 N. Western Ave., Chi-
cago 80, HI.

P-N-P EPITAXIAL GERMANIUM MESA
TRANSISTORS described in 8-page booklet with
specs, characteristic curves and typical application
circuits.—Sylvania Corp., 100 Sylvan Rd., Woburn,
Mass.

EPOXY SILVER “SOLDERS” AND COAT-
INGS in Information Bulletin No. 7. 6-page folder
with photos. Comprehensive technical treatment of
paste- and pellet-form epoxy *solders” and liquid
form epoxy conductive coatings.—Epoxy Products
Inc., 133 Coit St., Irvington, N.J.

COMMUNICATIONS PRODUCTS. 8-page
brochure describes line of CB two-way radios and
accessories, including transceivers, mobile antenna
systems, cable assemblies, crystals, noise suppres-
sion Kits for automotive use. Illustrations.—Ray-
theon Co., 213 E. Grand Ave., South San Fran-
cisco, Calif.

SOLID-ELECTROLYTE HEARING-AID CA-
PACITORS described in Engineering Bulletin No.
3515D. 8-page bulletin on manufacturer's Tantalex

MAY, 1964

capacitors, with specs and curves.—Sprague Electric
Co., North Adams, Mass.

COMPACT SPEAKER SYSTEM. Technical
fact sheet on new XP-5 compact free-piston speaker
system.—Fisher Radio Corp., 21-21 44th Drive,
Long Island City 1, N.Y.

RF IMPEDANCE-MATCHING TRANS-
FORMERS AND BALUNS in 2-color, 4-page il-
lustrated Technical Bulletin No. C8153. Standard
model specs, with electrical descriptions and me-
chanical characteristics,—Trylon Inc., Elverson,
Pa.. 19520.

TRANSISTORIZED SERVO AMPLIFIER.
Data Sheet CE-13.01 describes performance specs
on new 7-watt solid-state servo amplifier for indus-
try and lab uses.—Corning Glass Works, Elcctronic
Devices Dept., Penndel, Pa.

HIGH-POWER TRIODE., Type 7242, (e-
scribed in 4-page bulletin. For use in series-regu-
lated power supplies. Specs, curves and base dia-
grams.—Tung-Sol Electric Inc.. 1 Summer Ave.,
Newark 4, N.J.

S-WATT CB TRANSCEIVERS. 16-page
pocket-sized instruction and operating manual.—
Cadre Industries Corp., Endicott, N.Y.

STATIC POWER-CONVERSION EQUIP-
MENT. 6-page Bulletin GEA7644. Shows new line
of static inverters and frequency changers, With
specs  and illustrations.—General Electric Co.,
Schenectady 5, N.Y.

SOLID ULTRASONIC DELAY LINES de-
scribed in 12-page booklet, “Glass Memories.”
Tables and specs on applications, advantages, his-
tory, electrical, physical description, and 3 catalog
pages.—Corning Glass Works, Glass Memories
Dept., Bradford. Pa.

SPEAKER, ode! 8000. Grenadier columnar
speaker described in 8-page 2-color booklet with
illustrations and curves.—Empire Scientific Corp.,
845 Stewart Ave., Garden City, N.Y.

KITS in 32-page catalog. Hi-fi, tape recorders,
amplifiers, test instruments and ham gear. Photos
and specs.—Eico Electronic Instrument Co. Inc.,
131-01 39th Ave., Flushing, N.Y. 11352.

LOUDSPEAKERS, compact systems described
in 12-page. handsome full-color illustrated booklet.
-—Electro-Voice, Buchanan, Mich.

TAPE RECORDER. 6-page folder about mode!
RT-360, which duplicates mono or stereo tapes.
monitors, multiple-records. Has amplifier—speaker
system. lllustrations and specs.—Bell Sound Div.,
Thompson Ramo Wooldridge Inc., 6325 Huntley
Rd., Columbus 24, Ohio.

GENERAL-PURPOSE CONTROLS. 124-page
catalog, GEC-1260F, 1964 edition. Pricing, applica-
tions, dimensions and weights, features and ratings
of general purpose control. Chiefly electromechani-
cal components.—General Electric Co., Schenec-
tady §, N.Y.

SILICON RECTIFIERS and stacks described
in the 1964 Solidpak catalog, containing 6 tables of
recommended ratings, graphs and specs. 16 pages.
—Solitron Devices Inc., 500 Livingston St., Nor-
wood, N.J.

RATIO-ARM BRIDGE, type B-221A, de-
scribed in 2-color, 4-page bulletin with photos and
diagram. B-221A makes 2-, 3- and 4-terminal im-
pedance measurements. Write on your letterhead.
—Wayne Kerr Corp., Graham Miller, 1633 Race
St., Philadelphia, Pa.

STEREO RECEIVERS, models 2445-S2 and
2425-52 are illustrated and described in this 4-page
brochure. With specs.—Bell Sound Div.. Thomp-
son Ramo Wooldridge Inc., 6325 Huntley Rd..
Columbus 24, Ohio.

POCKET-SIZE CIRCULAR SLIDE RULE
with instructions. Free when requested on business
letterhead. Otherwise 50¢.—General Industrial Co..
1788] Montrose Ave., Chicago, Nl 60613. END

Any or all of these catalogs, bulletins, or
periodicals are available to you on request direct
to the manufacturers, whose addresses are listed
at the end of each item, Use your letterhead-do
not use postcards.To facilitate identification, men-
tion the issue and page of RADIO-ELECTRONICS
on which the item appears.

UNLESS OTHERWISE STATED, ALL ITEMS ARE

GRATIS. ALL LITERATURE OFFERS ARE VOID
AFTER 51X MONTHS.
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Build An

HUNDREDS OF DOLLARS
The Original Kit Organ

ing a full size organ restricted to
those in the upper income brack-
ets. Now you can have the pride
of possessing an instrument of
superbly beautiful tone—one that

| sounds like the glorious pipe or-
gan—and meets the specifications

of the American Guild of Organ-

H |
No longer is the luxury of own-
|
I
I

ists. Hundreds of non-technical
people — housewives, doctors,
business men. are building Arti-

san Organs for their homes,
churches or schools.

BEFORE YOU BUY, COMPARE!

Be sure to get all the facts about l

kit organs before you buy any

organ. Ordinary kit organs have

|| only 12 master oscillators. Arti-
san has an independent oscillator

for each key of every keyboard,

I
l Most kit organs have only a few
tone filters, preamps and coup-
lers. Artisan has 22 tone filters.
22 preamps and 14 couplers on
the smallest two manual organ,
Ordinary organs key the “audio”,
causing thumps and key clicks
| Artisan keys the oscillators, pro-
viding pipe-like attack and decay
so essential to traditional pipe
organ tone. These are only a few
of the more than 50 unique fea-
tures found in Artisan Kit Or-
gans. Prices range from $1750 to ||
$7500. You can pay as you build ||
and play as you build.

Get GREainformation about the
“world’s happiest hobby

.r ORGANSE "o o sm == =
1 2476 R N. Lake , Altadena, Calif.
|

Please send me free informa-
tion about building an Artisan Organ.|]

|
I Name I
l Address I
1 city 1
B state Zip |
L Y P Y T L L Tl I
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A Striking Tale

A story has been making the rounds
of association magazines, under various
headings. Seems harmless to repeat it
here, for its cheer-up value and the
awareness it may bring to the service
world of yet one more occupational
hazard. Apologies, of course, to those of
you who have already seen it in your
organization’s paper.

Seems a young technician name of
Robert Hess, of Kansas City (Kansas?
Missouri?), was at a woman’s apartment
on a callback. As soon as he came in-
side, she slammed the door, locked it
and demanded that the set be fixed.

He began working. Suddenly, the
woman grabbed a hammer and landed
him a solid one on his right hip. As a
tribute to his mettle, he went right on

working as soon as the pain subsided,
and got the set working. As a tribute to
his good sense, he shot out of there in
a hurry.
Police were investigating at latest
report.
Little Rock TESA
Gets New Officers
Newly elected to top posts in the
Greater Little Rock (Arkansas) TESA
are John Norris, president; Harold Car-
ter, vice president; V. D. Beard, secre-

tary: J. R. McCoy. treasurer, and James
Truett, business manager.

Article Guides Set Owners
To Honest Service

An article in the December 1963
issue of Popular Mechanics may help to
curb the growing blanket distrust that
many service technicians feel they are

encountering from customers.

Titled “How to Find Honest TV
Service,” the article was written by
Popular Mechanics electronics editor
Larry Steckier, formerly associate editor
of Rabio-ELECTRONICS. He roamed New
York City with a set in perfect condi-
tion. except for a defective tube. The
results were not too rosy: 7 of the 28
shops the author visited were distinctly
dishonest in one way or another. That’s
one in four.

But the article didn’t harp on how
terrible it is that there are so many
crooks in TV service. Half of it was
given over to specific recommendations
to follow in finding an honest, reliable
shop.

Among them was the suggestion
that the set owner take the set into the
shop himself, and wait while the tech-
nician looks at it, on the spot. The owner
should watch the man as he works.
“Does he seem familiar with the tools
he is using?”

Author Steckler suggests that a per-
son looking for repairs pick a shop that
belongs to a local technicians’ associa-
tion. While this doesn’t prove honesty,
he says, there is some recourse in case
of trouble later. And be suspicious of
very low price or free service calls.

Technicians may not agree with all
of the suggestions in the article but, for
a nontechnical person who needs his set
fixed, they are at least reasonable guides
to help keep him from getting nicked.
He has little else to go by, the first time.

“PRICES ROLLED BACK 50 YEARS”

When — NEWSPAPERS cost a penny . . . BEER a nickel plus Free Lunch . . . FARE & TRANSFER a nickel
10% OFF & FREE GIFT — ON ORDER OF $10 OR OVER ON DOLLAR BUYS
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EMERGENCY AUTO LAMP $ CHAPT ZU DI MITZIA “‘JACK- $ 100 — Y, WATT $§
D Red dome hli|1‘§(§rﬁ Inc1_Tattery 1 D POT!’ double Your money back 1 D REs|sroR%S§?x§JEig 5/2 ..... 1 MARKET SCOOP COI.UMN
saves lives on highway stops .. if not completely satisfied .... Ve WATT SIS 31
100 — ASST Vi WATT RESIST-
30—BALL POINT PENS $ x
[0 30 BALL POINT PENe ... 1 [] 4=TOGGLE SWITCHES s1 [} Ofs chited ntagon. some 5% [] STARLITE TRANSISTOR RADIO $
SPST, SPDT, DPST, DPDT .... 70 — ASSORTED 1 WATT $ Complete — Cabinet, Transistors,
D 3—-ASST. SIZElS RADIIO %HAS 51 D RESISTORS some In 58% . .... Speaker, Ete., as-is. pot-luck . .
$1S PANS drilled & plated .. 15—ASST. ROTARY SWITCHES $
D all poPular types $20 value .. 1 D 35 — ASSORTED 2 WATT 51 D $12 TALKING DOLL 25” TALL $
D 3—VARIABLE CONDENSERS 51 RESISTORS some in 500 +.... sophisticated — blonde, brunette
asst. popular super-het types .. s s or redhead, 11 cute recitations
[ 100 — ASST RUBBER & FELT $9 [] SO—PRECISION RESISTORS  $q
[] 4=OVAL LOOP ANTENNAS § FEET FOR CABINETS siz asst. list price $50 less 988% [ 19,- ASSORTED TUBES ~~ $9
assorted popular sizes ...... » Television an €
i D 50—ASSORTED #3AG FUSES 31 D 20 — ASS'TED WIREWOUND 31
D Zl_glae\ol’rigﬁi( ,:mﬁgglﬁs 51 Popular assorted ambere ratings RESISTORS, 5, 10, 20 watt .. D lo_dsywA?m !u;; h1"ulalES 81
a N 5 Soo ew Jan.. indiv ar-
D 5 — ASST. SELENIUM RECTI- 31 D 50 — ASST. DISC. CERAMIC Sl tons also serves as IT4 a. ..
[] 15-RADIOOSCILLATORCOILS $ FIERS 85ma, 100ma, 300ma, ote. CONDENSERS Popular numbers
E dard 456ke ....... .00
standar € [[] 50 — ASST. CERAMIC CON- $9 B Grrp e L L
— RMERS $ 1000—ASST. HARDWARE KIT $ DENSERS some in 595 ...... 12BE6, 12AV6, 50C5, 35W4 ..
D 4—~1.F. COIL TRANSFORME S & 4
456ke. most popular type ... screws, nuts, wash'rs, rivets, ete.
[[] 50 — ASST. MICA CONDEN- $9 [] 3-TOP BRAND 35w4 TUBES $q
D 3—L.F. COIL TRANSFORMERS § D 250—A$ST. WOOD SCREWS 51 SERS some in 5% ..........
262Kke, for Auto Radios ...... finest Popular selection ...... D T R Y 51
- 20—~HEAT SINKS for Transistrs §
I e [] 250 — ASST. SELF TAPPING $q O] 1
SCREWS #6. =8. etc. ...... D 10—ASST. DIODE CRYSTALS $1
D 20 — INSTRUMENT POINTER $ 5—1NGO and 5—ING4 ....... D $17.50 WEBSTER DIAMOND $§
KNOBS sclected bopular types . D 150—ASST. 6/32 SCREWS 51 CARTRIDGE #SC2-D Stereo ..
ST. RADIO KNOBS s and 150 6/32 HEX NUTS - .- D 2— 05||-|C?0fg ’})ECTIFIERS 31
50—ASST. 750ma. 400 PIV .. ........
D all selected popular types . ... 1 D 150—ASST. 8/32 SCREWS 51 D ﬁ::(:&Mwﬁl?@a’:HaTbElg I?a‘Er(L:S'I'IONS $
! .. 5—PNP TRANSISTORS
[] S0—RADIO & Tv SOCKETS 54 SndRISOE{SRHEXRHUTS L] 2atnil oS TOR e .. 1
I (729 0 (s B S DI o 50 — STACKPOLE RESISTORS §
150—6/32 HEX NUTS $ O SRl ek
[[] 25-ASSORTED PRINTED CIR- $q O 53752675 nex nurs - -4 (===t EATR IS S TOR S 4700 ohms 1 watt 107
CUIT SOCKETS bhest types ..
00 — ASSORTED WASHERS $ RONNETTE DUAL SAPPHIRE $
D 8—ASST. LUC}I]TE CASES 51 D gmst useful selected sizes ... 1 D ls)%N;ERQSSEb1"1’3”'5#":0%%5; s1 D CARTRIDGE flipover type . 2
hinged cover, handy for parts . o o
500 — ASSORTED RIVETS $ - 50—G.E. FLASHLIGHT BULBS $
[] 50, Assortep rerminar s | [] 200 S0l00kd e ... *1 [ [0 2035000att Tusguar 51 0 3RS:5a s vai I CHT, BULES
D 100’ — FINEST NYLON DIAL $ D 1000’ SPOOL HOOK-UP WIRE $ D 100’'—MINIATURE ZIP CORD $ D $15.00 RADIO PARTS “JACK- 51
CORD best size, .028 gauge .. #22 solid or stranded, all colors 2 conductor, serves 101 uses. . POT’'' handy assortment ..
TELEPHONE
BROOKS RADIO & TV CORP., 84 Vesey St., Dept. A., New York 7, N.Y .ot 7.2359
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Read the article, and look at your
shop with the eyes of a nontechnical
customer who has read it also and comes
to you for the first time.

Poor Color TV Work
May Spoil Sales

The progress of color television is
being slowed because many dealers are
forfeiting color sales through poor mer-
chandising, reports TV Digest. Says Mo-
torola Consumer Products Marketing
vice president S. R. Herkes, “We found
[in Chicago stores] an unbelievable dis-
regard for sound merchandising of color.

.. Color, a big-ticket product,...the
most profitable item you handle, is
being displayed on many retail floors
with no more care and thought than a
tiny black-and-white set...” He found
home installatoins often “hasty and
sloppy,” negating valuable goodwill and
word-of-mouth promotion potential.

The survey showed that in many
areas, only a small minority of service
technicians had color test gear.

FTC Dismisses Charges
Against Washington
Washington—The Federal Trade

Commission has reversed a hearing
examiner and dismissed, for failure of
proof, charges that Westinghouse Elec-
tric Corp., Pittsburgh. Pa.. has misrepre-
sented its replacement TV picture tubes.
The commission had ordered tube

L

2 eeth pulled |
for the

FRICE OF O

“_[;-“’ ”'VORcss £ 7&,"

BEWARE

the Service Bargain..

You'll never see your doctor advertise o specnal ale on appendectomies L, ,
Youll never see vour Lissver aniouiee cut ralos 1or diorce cases . . o

Youll neser see your dentiat hold a2 for-17 sabe on entrachions . L .

AND You'll never e the duy when vou can take Your 1V set in for a
service “barguin’ and be sure vou're getting o spuare deal!

“Bargains™ in home clecironic service
are as searce as the proverbul o eeth?

Here's why —

The expert service technn qua ke
other professional people st e o
years ol study and approniicesng o lcam
the tuncdamentals of s sbul Nad i
TSR AL o S SR G Se
per Bop wclinienan s aequined o e
NECCNITY CQUIPIIENT TG Todad's Tnehls
compler sets Dl theough nianuta
wrer s amng connes i s own tech-
mical journel he nust bogr np wah

THIS MESSAGE WAS PREPARED

<hanges that are deseloping as List s they
wver dind o mediome, L, or dennis,
Hiose best equpped 1o apph medem
| soentm metlods are ahinest certam o be

|omost coomomieal for vou and detinnely
mere saintactors e ong ran

Tovoniumately, o mans busiress there
Wil aass be o tew By byemgh opera
tory Bup patients chenats, and TV et
swnces who neegmize it you et onk
swhat e pas o will neser ger gy pped.

Thers ust AKE nosorvaee boarganis . . .
hut thare s LoD SERAICE wwatiing you at
TAIR PRICES!

BY SPRAGUE PRODUCTS COMPANY,

OISTRIBUTORS SURPLY SUBSIDIARY OF SPRAGUE (11CTRIC COMPANY, NDRTH ADAMS. MASGACMUSLTIS FOR ..,

YOUR INDEPENDENT TV-RADIO SERVICE DEALER

companies.

Westinghouse
among them. to stop call-
ing CRT's with used enve-

“

lopes * new”™. (See “FTC
Cites “Undisclosed” Used
CRT Bulbs,” Technicians’

. A

News, November, 1963,
page 86.)

The FTC also drop-
ped a charge that Westing-
house had given certain
dealers the means to mis-
lead the purchasing public
about the nature of the
tubes.

‘“Beware the
Service Bargain”

That phrase will jump
out at passers-by when you
put this latest Sprague
poster in your shop win-
dow. Like earlier ones in
the same series, this one
features an eye-catching
cartoon at the top, and
some well-written copy ex-
plaining why no one should
expect a “bargain” in elec-
tronic service any more
than he would in legal or
medical services. The post-
er is printed in black on a
white 17 x 22-inch sheet.

Copies of the poster—
as many as you need—aie
available by writing to Sid-
ney L. Chertok, Sprague
Products Co., North
Adams, Mass. Association
officials might consider
ordering enough to pass
around at the next meeting.

END

IMMEDIATE DELIVERY...SCIENTIFIC LIGHT PACKING for safe delivery at minimum cost.

HANDY WAY TO ORDER—Pencil mark items & enclose with

check or money order, add extra for shipping, excess refunded with advantage to customer, Tearshee! will be returned with order, as your packing slip.

50 — RMC DISC CERAMIC 51
COND your choice 25, 50, 100,
IK. 5K. 10K mmf (or assorted)

MARKET SCOOP COLUMN

10—6’ ELECTRIC LINE CORDS 51

with plug standard brands ...

4 — 50’ SPOOLS HOOK-UP 51
WIRE 4 different colors ......

50 — STRIPS ASSORTED SPA- 51
GHETTI handy sizes ........

100 — ASSORTED RUBBER 51
GROMMETS best sizes ......

50’ — INSULATED SHIELDED 51
WIRE =20 braided metal jacket

32'—TEST PROD WIRE $1

deluxe quality. red or black . .

50’'—HI-VOLTAGE WIRE 51

for TV, special circuits, ete. ..

100" — TWIN TV LEAD-IN 51
WIRE 300 ohm, heavy duty ..

5—TV CHEATER CORDS 51

with both plugs ............

200’ —BUSS WIRE =20 tinned 51

for hookups. speeial circuits, ete.

250—ASST. SOLDERING LUGS 51

best types and sizes ..... ...

1—LB SPOOL ROSIN-CORE 51
SOLDER +0/60 top quality ..

10—I1.F. COIL TRANSFORMERS 5]
456 ke, latest A37x

$15.00 TELEVISION PARTS 51
“JACKPOT’’ bhest buy ever ..

2—UNIVERSAL 2” PM SPEAK- 51

ERS for Trans Radios, Intercom

WESTINGHOUSE 8XP4 CR $ 1 7
TUBE for bench test picture .

STANDARD 41mc TV TUNER 59
Complete with Tubes, §chemauc
tor installation. long shaft .

STANDARD CASCODE TUNER 59

21me, 3147 shaft, complete with

Tubes and schematic diagram . D

0000 oooooogogo o ™

2 — ELECTRIC MOTORS 12 Vv §
can't pull a Mack Truck--but a
wonderful exberimenters jtem ,

20—BENDIX BUFFER CONDEN- 51
SERS .0U7-2000v $15 salue ..

10—RCA 954 TUBES ...

100—STANDARD DIAL POINT- 31
ERS most useful Lype

100’ —FINE 2-CONDUCTOR 51
WIRE for pickups & 101 uses..

$5 DELUXE 17” KEY CHAIN $1

“easy’’ pocket to door-lock reach

$20—SHURE M-7D DIAMOND $3
NEEDLE cxact replacement ...

100—RCA PHONO PLUGS 51

Standard for phonos, male ....

10—TOGGLE SWITCHES SPST 51

detuxe U.L. approved, 101 uscs

STANDARD TV TUNER 54
41 me with tubes (as is) .....

4 — TV ALIGNMENT TOOLS 51

most useful assortment . ... ..

8 — ASTRON ELECTROLYTIC 51
CONDENSERS 8mfd-450v ....

1 — SQ. YARD GRILLE CLOTH 51

most pupular brown & gold design

3—~3" RECORDER TAPES 51

Quality, acelate, 150 feet ....

100—MIXED DEAL “*JACKPOT’’ § 1

Condensers, Resistors, Surprises

4 — ITT TRANSISTOR 9-VOLT 51
BATTERIES (as Eveready x216)

TELEPHONE

BROOKS RADIO & TV CORP., 84 Vesey St., Dept. A, New York 7, N. Y . cortiandt 7.9359

D 20—ASST. PILOT LIGHTS 51 D 3~—CD ELECTRO CONDENSERS $ D
=44, 46, 47, 51, etc. ...... 10/10/10—450 VOItS . .......
0 — PILOT LIGHT SOCKETS $ — ELECTROLYTIC CONDEN-
D gr\)onet ype, wired ........ 1 D gERS 4951:5(3 and B0—450v . $1 D
3 — ELECTROLYTIC CONDEN- § 1—HEARING AID AMPLIFIER $
0 SERSEE O/ CaIb O AL EEEEEELE 1 L] incl. 3 Tubes, Mike, etc. (as i%) ]
— ELECTROLYTIC CONDEN- $
D gERS 407 40mid—400 volis. .. 1 D 20—SYLVANIA TUBES 2C4 $1 D
— ELECTROLYTIC CONDEN- $
D gERS 100-800v, (tests 450v) .. 1 D 5—SYLVANIA 6AK4 TUBES - - 51 D
10 — ASST. RADIO ELEC- $
D TROYLTIC CONDENSERS 60 1 D 10 — ASSORTED SLIDE 51 D
SWITCHES SPST, DI’DT, ete. ..
O gOEDAEi‘SSTE'R;V'E'L'E'C'T'R?'LY'T'IF ‘1 [] 25~ 2 TERMINAL PIN JACKS S 4 Il
s asst types for various uses ...
3—'2 MEG VOLUME CON-
0 TROLS with switch, 37 shaft .. 1 [J 3,7,.72.50 SAPPHIRE NEEDLES $ ] U
guaranteed 5000 playings ...
D 5 — ASST. 4 WATT WIRE- 51 D
AL RIS SRReeass [[] 2-SAPPHIRE STYLUS NEEDLES $ |
D 10 — ASSORTED[ lVOlUME 51 for all (ype pickups ......... D
less viteh ... ...
SRS SRR [] 5=I.F. COIL TRANSFORMERS S
D 5_ASSORTED VOLUME CON- 51 sub-min for Transistor Radios . D
vith switch «........
LT AR S [] 5 = AUDIO OUTPUT TRANS- ${
D UNIVERSAL 4” PM SPEAKER 51 FORM sub-min for Trans Radios D
Alnico 5 magnet, quality tone. . 06 SURE-GRIP ALLIGATOR 51
[] UNIVERSAL 57 PM SPEAKER $ UJ CLIPS 2 plated «.ovvvoironn J
Alnico 5 magnet, quality tone. .
10 — SETS PHONO PLUGS & $
D ELECTOSTATIC 3” TWEETER 51 D PIN JACKS RCA type ...... 1 D
SPEAKER for FM, HI-FI, ete. ..
. 50—ASSORTED TV PEAKING $
— AKER CABINETS for § op )
D gl/z” lipg" speaker, all purpose 1 D COILS all popular types ..... 1 D
UNIVERSAL 21,7 SPEAKER $ REGO INDOOR TV ANTENNA $ D
D for IC:E)iseAl aboée (fn"wmhers) .. 1 D hi-gain, 4 section, tiltproof .. 1
D 3 — AUDIO OUTPUT TRANS- 51 D 20 — ASSORTED TV KNOBS 51 D
FORMERS 50L6 wype ........ ESCUTCHEONS ectc. $20 value
D 3 — AUDIO OUTPUT TRANS- $1 D 20—ASSORTED TV COILS 51 D
FORMERS 6K6 or 6v6 type .. I.F. video, sound, ratio, etc. ..
D 3 — AUDIO OUTPUT TRANS- 51 D 20 — ASSORTED GRID CAPS $ D
FORMERS 3V4, 3Q4, 354 .. for 1B3, 1X2, 6BG6, 6BQ6, etc.
MAY, 1964
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noteworthy Circuits

Vertical Sync Stabilizer Circuit

Vertical sweep circuits in TV sets
are inherently sensitive to changes in the
ac line voltage. Minor changes in line
voltage can cause noticeable changes in
picture height and linearity. A number
of methods of stabilizing vertical height
and linearity have been developed in the
past. Most modern circuits use one or

17JZ8

imum of —21 volts to the output grid
through the linearity control. If the line
voltage drops—as it often does whenever
a toaster or similar high-wattage appli-
ance is turned on—the B-plus voltage
drops. the output tube draws less current
and the picture tends to shrink. How-
ever. the output of the bias supply drops

VERT QUTPUT TRANS

_VERT 0SC

FROM
SYNC

TO VERT
DEFL COILS

140V

more varistors (voltage-variable resist-
ors) for this purpose. Some recent West-
inghouse sets use a separate bias supply
to stabilize the picture against the effects
of line-voltage fluctuations. The vertical
deflection circuit in the V-2443 and sim-
ilar chassis is shown in the diagram.

The bias supply delivers a max-

simultaneously. This reduces the bias on
the output tube and the plate current in-
creases just enough to compensate for
the drop caused by lower plate voltage.
Thus, the picture’s height and linearity
are held constant even during substan-
tial fluctuations in line voltage.—Henry
O. Maxwell

Transistor Voltmeter

When servicing mobile and marine
equipment in the field, you may need a
voltmeter with greater sensitivity than
the usual 20.000-ohms-per-volt vom.
A vtvm that requires line voltage for
its operation is often useless.

This transistor voltmeter, described
by J. Anderson in The Radio Construc-
tor (London, England), has a sensi-
tivity of 150.000 ohms per volt and,
on the 100-volt range, is more sensitive

150K

.5MEG

10V S|

+ EACH(3)1%

in the base—emitter circuit is approxi-
mately 6.6 pa. The OC71 has a gain of
approximately 40 and the collector cur-
rent is about 246 ja. The 10.000-ohm
control bypasses the excess current
around the 100-pa meter. BATT 2 sup-
plies a reverse current that bucks out
the residual collector current through
the meter when there is no input
voltage.

To set up the meter, short the input

SENSITIVITY

than the average vtvm.

The voltage to be measured is ap-
plied to the base—emitter circuit through
a series voltage multiplier. The current

88

5
ZERO ADJ
s

terminals, open S2 and then zero the
meter with the 50,000-ohm pot. If the
meter won’t zero, return the control to
maximum resistance, close S2 and re-

www.americanradiohistorv.com

peat the operation. Set S1 to the 10-volt
range, apply a known dc voltage to the
input and adjust the SENSITIVITY control
so the meter reads correctly. (Mallory
RM-400R, TR-152R or TR-146 and
equivalent mercury batteries can be
used to calibrate the meter at 1.34, 2.5
or 9 volts, respectively.)

The transistor is a OC71 selected
for low leakage current at 1.5 volts.
Other p-n-p germanium transistors such
as the 2N362 and 2N406 will probably
work equally well as long as the leak-
age current is low at 1.5 volts.

Electronic Timer

This transistor timer circuit can be
adapted to cover a wide range of time
intervals. When the pushbutton switch
is open, the capacitor charges through
the potentiometer and series resistor.
The transistor’s base is then effectively
tied to the positive side of the battery
through the 200.000-ohm resistor and
the relay is open.

When the switch is pressed, the
capacitor discharges and the transistor
starts to conduct and the relay closes.
It remains closed until the charge on

TO CONTROLLED CKT
pah
| S

.

10-10004f
zi2v RY

“
220K SEE TEXT

9V
IMEG
LINEAR
104.
22K
+
o

the capacitor approaches the supply
voltage. The time that the relay stays
closed depends on the value of the ca-
pacitor and the setting of the I-megohm
pot. With a 25-uf capacitor the time
range is approximately 4 to 35 seconds.

The relay is a 300-ohm type that
operates at around 8 ma. The transistor
in the original circuit, taken from Re-
vista Espanola de Electronica (Barce-
lona, Spain) is the European type OC71.
You can use a Mullard OC71 or substi-
tute a 2N109, 2N190, 2N362, 2N406
or equivalent. END
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try Lhis one

Code Practice Oscillator
Records as You Send
This idea should be most usetful in
teaching code. It uses one of the in-
expensive battery tape recorders now
widely availuble. Connecting a key be-
tween the monitor jack and the mike
Jack produces a tone (when the key is
down) that can be recorded directly on
the tape.

By inserting a 25-ohm wirewound

pot in series with the motor, vou can
vary recording and plavback speeds to
get different pitches and sending rates.
With the recorder 1 used, 40 or more
crystal headsets could be driven simul-
tancously for group instruction,

The photo shows the hookup for a
Lafayvette MS-139 key and a tiny Jap-
anese-made recorder (Apolec RA-11).
~Steve P. Dow

Solvent Aids Soldering

As soon as you take the iron off a
freshly soldered joint, paint the joint
with lacquer thinner on a tiny brush.
The liquid dissolves the rosin und evap-
orates immediately, leaving a  clean
joint. Then you can spot a cold-soldered
terminal immediately and take care of it.
—L.S. Kroll

Hunting Vest Stops Hunting

TV service technicians—particularly
antenna installers—will find a hunting
jacket helpful. The cartridge pockets

UNITED'S FIRST QUALITY

TUBES DISCOUNTS up to

GUARANTEED ONE FULL YEAR!
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ABOVE PRICES
SUBJECT TO CHANGE
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TERMS: Minimum order $5.00 exclusive of postage. Remit full price plus postage NO

C.0.D. The above list does not reflect our entire stock os we have one of the largest

selections of SPECIAL PURPOSE, BROADCAST & TV TUBES in the U.S. Write for quotation.
ESTABLISHED 1920

UNITED RADIO CO. 0 v v

GOMING NEXT MONTR

Recondition Old TV's
For Better Profits

Control High Power
With Transistors

Five SCR Circuits
For Experimenters

Specialized Test Equipment
Pays Off in Hi-Fi Service

JUNE RADIO-ELECTRONICS (on sale May 19)
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Fun with Radio-Con-
trolied Models, by Ed-
ward L. Safford, Jr.

Simple projects for the
beginner. Covers steer-
ing, motor and engine
control, relays, escape-
ments, installation.

No. 106 $3.20

Radio-Control Hand-
book (revised edition),
by H. G. McEntee.

The standard handbook
in this field — now with
new info on servos, ac-
tuators,receivers,trans-
mitters for remote con-

trol.
No. 93 $4.95

Radio - Control Manual,
by E. L. Safford, Jr.

Step-by-step guide to
the ultimate in R/C sys-
¢ tems. How to start with
¢ basic system, advance to
multi-channel system by
@l 2dding components.

No. 91 $3.20

Marine Radio for Pleas-

ure Craft, by Harold

McKay.

Covers theory, opera-

tion, maintenance of

» marine radio—plus info
on radar, depth, direc-

. tion finders. Station list;
FCC regulations.

No. 84 $2.95

Looking for new ways

to ride your
electronic
hobby horse?

Get these great electronic “fun books”
from Gernsback Library. They’ll show
you new construction methods and tech-
niques, give you latest circuit facts and
boost your hobby enjoyment.

Fun with Electricity, by
Thomas Kennedy, Jr.
From a spool-and-mag-
net motor to more com-
# plex voltmeters. Great
¢ way to start a young-
ster—or beginner of any

. age!
No. 83 $2.65

Model Radio-Control,
by E. L. Safford, Jr.
7% Completely new and en-
s { larged book explains
#: theory and gives con-
# struction details for
plane, auto, boat, re-
mote controls.

No. 74 $2.65

..~=u Electronic Puzzles and
=l Games, by Mathew
EL’(HRM}C Mandl.
Build fascinating elec-
e - tronic games with the
c,ﬁlfﬂ;s 2% simplest tools. Easy-to-
_H__...'“-f-:""”' follow step-by-steﬂ in-
et b structions with photos
2 ﬁ%ﬁ and diagrams.
e No. 70 $1.95

== Electronic Hobbyists’
Handbook, by Rufus P.
Turner.

Scores of tested, de-
bugged circuits for ga-
rage-door openers, am-
plifiers, oscillators, pow-
ersupplies, controls, etc.

No. 69 $2.50

Order from your electronic parts store —or clip handy coupon
below and mail to us with your remittance.

GERNSBACK LIBRARY, INC.

154 West 14th Street, New York, N.Y. 10011

Gentlemen:
| enclose $

O 106
n 83

. Please send me the books

checked. | understand | may return them within 10 L 491

days if not fully satisfied.

w7

IN @ e S e O S LB L

AT ANE S S treymriatsisgnter i i A S S A S i

City. I . ... Zone . .

REMITTANCE MUST

State ACCOMPANY ORDER
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hold standoffs and other hardware. Min.
iature tubes and tools for servicing mast-
mounted boosters fit into those pockets.

Digging for things in your pants
pockets when you’re perched on a lad-
der or sitting atop a 350-foot tower is
dangerous. Eliminate the danger and
save time. too. by using the vest.—John
A. Comstock

Clamp Holds Light-Shield
On Scope Face

Almost every time [ used my scope,
I had trouble with glare and reflections
of room light from the scope face.

A light shield was the answer, but
how to fasten it to the bezel of my Eico
460? The perfect solution was a cable
clamp with a screwdriver adjustment
from 3 to 6 inches, The one [ used is
made by The Ideal Corp.. 435 Liberty
Ave.. Brooklyn. N.Y., part no, 5688.
Look for it or something similar in hard-
ware. electrical or plumbing supply
stores.—Milton Hollander

Quick-Checking
Power Transistors
To check p-n-p power transistors
such as used in auto radios. vou need:
(1) 33-ohm 2-watt resistor
(1) 0-100-ma meter
(1) 0-12-volt dc power supply
Connect as shown in the diagram. Start-
ing at 0 volts and advancing to 12 volts,
the current should not exceed 50 ma at

BASE 330/2w

COLLECTOR
(CASE) 0-12vDe

0-100MA

any time, If it does. the transistor should
be discarded. Also. if the current varies
after 12 volts has been reached. the tran-
sistor is no good. A good transistor will
have a steady leakage current of less
than 50 ma at 12 volts dc.~Lawrence E.
Leanman

Sawing Tubing
When you have to hacksaw thin-

walled tubing or other thin metal, save
time and keep the blade from snagging

TEETH FACE FRAME

by inserting it into the hacksaw frame
so its teeth point toward the frame.
Then saw away!—S. Clark

Tape Tabs Mark Wires

To identify uncoded wires or wires
of the same color, put punched tabs of

RADIO-ELECTRONICS
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plastic clectrician’s tape on cach wire.
Use a punch code like the one shown
or punch marks of different designs.—
John A, Comstock

Handy Tube Lifters
Paint stores give away paint-can
openers which make ideal tools for lift-
ing stubborn tubes out of their sockets.

@ |

FRONT SIDE

They're shaped just right 1o give the
greatest leverage in the smallest space.
Two of them, one under each side
of a tube base, will pry out even the
tightest-fitting tubes.—J. D. Amorose

Clip-Lead Protectors

My clip leads break most often at
the point where the wire enters the clip.
Now [ save them by slipping a stiff
piece of plastic insulation over the joint

/?/A

SLIP SLEEVE OVER JOINT—"

just after soldering. Remember to slide
the sleeve over the wire before you
solder wire and sleeve together.—Tom
Jaski. END

VACUUM TUBE}
RESEARCH | |3

e lain,
‘Twenty-seven pins!”

MAY, 1964

1 YR GUARANTEED

Tubes are new or used and so marked

e ——— ]
100 TUBES OR MORE:

30¢ rer ruee

Mutval Conductante Lap-1ested. In

90106, Branded o Cede 02

6H6 6SC7 6SR7 12AD6
6)5 6SH7 6UT 12AE6
6J6 537 6U8 12AF6
5K6 6V6 12AT7

; 6W4 12AU7
" rf:l s&"ﬁrse_d 6W6 12AX7

YOUR R
0 R D E R TAT 12BE6

TA8 12BF6

FREE! BRERELL

7B7 12BL6
6DE6 6K7 65KT 7B8 12BY7
6DQ6 6Q7 65L7 7C5 12C5
6EM5 654 6SNT IN7 12CAS

6F6 65A7 65Q7 7Y4 125N7

NO SUBSTITUTIONS WITHOUT YOUR PERMISSION

1"PICTURE
TUBES

1 Yr. Guar.

® Aluminized
Pay Dud Deposit

COD or Send Dud
with Order

6AQ5 6J6
SAUS 6K6
oo

Console Other tubes and CRT's
Self- Service at low pnces iend for
Tube Tester

TERMS: rree rostace
ON PREPAID USA OROERS.
Under $5.00 add 50c for hand
ling. Send 25% deposit on
CDO orders. No Canadian or
foreign COD’s - include postage.

CORNELL ELECTRONICS CO. ¥ reee orter on person.

Dept RE S 4217 Unwversity Ave., San Diego

.Cant. 92105

5-0AY MONEY BACK OFFER!

NEW! LAFAYETTE
1-WATT 2-CHANNEL

SUPER CB “WALKIE TALKIE”

2 for

79.95 15495

e Lightweight, compact . Self-contained
with Leather Case and Shoulder Strap

@ External Push-to-Talk Dynamic
Microphone

® Powerful 13-Transistor 5-Diode Circuit

® Modulation/Battery Strength Meter

@ Push-Button Operatlon

e Powered by Flashlight Batteries or
External 12 vDC Supply

® Complete with 2-Pair Transmit/Receiver
Crystals Imported
The perfect answer, for those who require
greater range and high sensitivity in a handy
portable unit.
- e me G W aD G G U aD
'718&/ LAFAYETTE Radio ELECTRONICS

Dept. JE.4, P.O. Box 10,

Iy Syosset, L.I., N.Y. 11791

*- 3. [ Rush me FREE Giant 422 Page 1964 1

X Cat. 640

*S [ HA-150L Walkie-Talkie $.  Enclosed 1
Shipping Charges Collect

i Name ) .
b Address i |

L City . State ___ Zip

WwWww . americanradiohistorv.com

the oldest, most
widely proved and
sold radio and TV

i
l 0
ETROZRI Jubricant
|Sl)x'-n.;: ] LIST
x| . bottt
;wf;::" 2 evzith 3ro;per ....... sl gg
TV Tuners LISt
. 4 oz bottle . .......... 2.54
LIST
0z. bottle
4 (brush-n.cap) ....... Egi
8 oz.bottle . .......... 5.07
LIST
. can —
6 gzw?tph'aeyxtenr:jer - 2“75?_
5 ca
3 gzw?tphmeyxtennder “ a4 179

Quietrole is your guarantee of the
most effective, quick sllencer of
noisy radio and TV controls — the
quatity product that is a top value.

Get Quietrole at quality jobbers.

Some territories still ovoiloble for
experienced representation.

manuvfoctvred by

J QUIETROLE cover,

Sportanburg, South Carolina

91


www.americanradiohistory.com

Get the most
out of your
scope...read

by Rufus P. Turner

Owning an oscilloscope and getting its full po-
tential are two different things. This up-to-date
guidebook consisting of two volumes makes your
investment in Your scope really pay off. If you're
about to buy a scope, it gives you a greater famil-
jarity with its operation and helps you select the
type of scope best suited to your needs.

This practical Rider book avoids electronic fun-
damentals and theories except where a brief digest
is essential to understanding an application. Tech-
nical jargon is kept to a minimum and skeleton
circuits and block diagrams are used instead of
detailed circuits. Step-by-step directions with illus-
trations make the various tests and measurements
absolutely clear.

VOLUME I explains applications of oscilloscopes
particularly of interest to general technicians,
radio operators and hobbyists. To get off to a good
start towards understanding your scope, the initial
chapters describe the operating principles, struc-
ture and characteristics of the instrument, Then
follows valuable step-by-step directions for tests
and measurements. These include tests of a general
nature (current, voltage, frequency, phase) and
specialized applications (amplifier, receiver, and
transmitter testing).

VOLUME 11 considers the applications of the scope
in indusirial and scientific application. It gives
unusually clear guidance in using the scope for
specific tests and measurements covering such
areas as measuring physical quantities (vibration,
noise, acceleration, etc.); checking components
(electronic and electrical) ; and checking perform-
ance of electronic and nonelectronic devices (from
electrical generators to cameras and gas engines).
While most of the tests described require relatively
simple scopes, some require oscilloscopes having
special features. Thus you have an excellent guide
to the type of scope you will need for your work.
#339 2 vols, paper, $5.90; #339-H cloth, $6.95.

Now available

1964 TUBE-CADDY TUBE SUBSTITUTION
GUIDEBOOK by H. A. Middleton
More useful than ever because it contains more
direct replacements. Fits in your tube-caddy. Spe-
cial 16-page section on cathode ray tube substitu-
tions. Still only 90c

Available at parts distributors,
or use coupon to order.

~===10-DAY FREE EXAMINATI|ONwm ===y

JOHN F. RIDER PUBLISHER, INC.
Division of Hayden Publishing Inc.
116 West 14th St., New York, N.Y. 10011

Please send books checked below. Within 10
days of receipt, I shall remit payment plus
postage, or return books without obligation.
PRACTICAL OSCILLOSCOPE HANDBOOK-—2 Vols.
[1 paper $5.90 [ cloth $6.95

[J TUBE CADDY-TUBE SUBSTITUTION
GUIDEBOOK, 90c

Name
Address.

City _____ Zone___ State
[ Payment enclosed. We pay postage.
[ Free 1964 catalog of RIDER BOOKS
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Dimmer Control

PATENT No. 3,103,618
Saul 1. Slater, Glen Cove, N.Y, (Assigned to
Slater Electric, Inc., Glen Core, N.Y.)

A small resistor is sufficient to control high
power through this silicon controlled rectifier. The
SCR (D2) conducts only during positive half
cycles, when its gate goes positive also.

LOW,

small ac. This phase shifter controls the output

over a range of about 2% to 30% of maximum,
For full output, Sl is open and S2 is closed.

Reversing these switches cuts off all output. When

LOAD

©

! s

A conventional phase shifter, R—CI1, deter-
mines the length of conducting interval. An im-
portant difference is the addition of diode D1. This
charges Cl1, after which the actual firing is con-
trolled by the ripple. R need conduct only this

S3 is closed, the negative half cycles flow into the
load, so the total power output may be controlled
continuously from about 50% to 80% of maximum.

C2 shunts out possible radio interference re-
sulting from pulses through D2.

Remote Optical Search
PATENT No. 3,087,986

Kenneth L. DeBrasse, Fort Wayne, Ind.
(Assigned to 1.T.T.)

This apparatus detects remote targets by the
light or heat they radiate. The energy is inter-
cepted by a mirror mounted on a rotating frame
for horizontal scanning at 40 times a second. Cam |
also imparts a nodding motion to the mirror, for
simultaneous vertical scanning at 'z cycle a sec-
ond. The energy is reflected through a focusing

rotating frame. creates electrical pulses in passing
each of three reluctance pickups. Pickup A initi-
ates the horizontal (H) sweep. pickup C terminates
it. B, midway between the others, creates a pulse
at the instant cam 2 closes $2. At this instant. the
cathode-ray tube beam is at the center of its ver-
tical (V) sweep (as determined by the potentiome-

el HAMPL L4 FILTER | cLIPPER
qé,":' MAGNET y
( |
CASSEGRAIN — 1 i HORIZ
TELESCOPE A SWEEP
GEN

LIGHT OR = fi>==» JF S Xl’%lc.) = -

|
HEAT RAYS_ g+ - - A T

) | |

A e
OPTICAL CAM2
FILTER MIRROR L
pivor *_POTENTIOMETER BATT

telescope onto a detector. It is amplified. filtered
and clipped to eliminate spurious (weak) signals
as well as strong signals that could overload. The
video information is further amplified (if S1 is in
upper position), then fed 10 an oscilloscope for
observation.

A small magnet, mounted on the rim of the

www.americanradiohistorv.com

i,

ter) and the mirror is midway between the extremes
of its vertical scan. This pulse creates a spot which
may be centered on the CRT screen (when Sl is
in lower position).

This system may be supplied with a radio
link to connect the scanning equipment and the
display circuits. END

RADIO-ELECTRONICS
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SCHOOL DIRECTORY

ENGINEERING DEGREES

Bachelor — Master
Also in LIBERAL ARTS &
MAJOR IN ACCOUNTING

earned by

HOME STUDY

Resident Classes Also
Available if Desired
Specify course preferred
PACIFIC
INTERNATIONAL
COLLEGE OF ARTS
& SCIENCES
Primarily a correspondence school

Chartered 1935
Hollywood 38, Calif.

PACIFIC
INTERNATIONAL

c. As.

5719-M Santa Monica Blvd.

RN ceneens DEGREE
Engineering

You can earn an A.S.E.E. degree at home. College
level HOME STUDY courses taught so you can under-
stand them, Continue your education, earn more in the
highly paid electronies industry. Missiles, combuters,
transistors, Automation, complete electronics. Over
27,000 graduates now employed. Resident school
avatlable at our Chicago campus—Founded 1934. Send
for free catalog.

American Institute of Engineering & Technology
1139 West Fullerton Parkway, Chicago 14, Hi.

MICROWAVE TECHNIQUES — TV
INDUSTRIAL ELECTRONICS
COMPUTERS—RADIO TRANS-
MITTERS—RADAR—TRANSISTORS

PHILADELPHIA WIRELESS
'ﬁEl}i‘fHIHL' IHET_TII]TE’

CASRY Plea Stral Pelledulpsia B F,
Fuiirgad i 1908w & Hps-Fradii Goim,

FOR N
FLECTRONIGS

WEEKLY TUITION

TRAIN FOR A CAREER IN ELECTRONICS

AT PHILCO TECHNOLOGICAL CENTER
Prepare for a rewarding career as an Electronies En-
gineering Technician or Electronics Maintenance
Technician with comprehensive training at Philco
Technological Center in Philadelphia. Training by
industry experts to meet industry’s needs.

WRITE FOR FREE BOOKLET

PHILCO TECHNOLOGICAL CENTER

Ontario & € Sts.. P.O. Box 4730, Philadelphia 34, Pa,

ELECTRONIC
DESIGN
CHARTS

By

Norman H.
Crowhurst

$5.95
clothbound
No, 110

Clear, accurate nomographs. Save hours
of design time, eliminate uncertainty and
mistakes. 59 different charts. A must for
electronic engineers and technicians. Hard
covers, spiral bound.
BOOKS PURCHASED FOR PROFESSIONAL
PURPOSES ARE TAX DEDUCTIBLE

Buy now from your electronic parts distribu~
tor or mail in the coupon below.

GERNSBACK LIBRARY, [NC. 93
154 West 14th Street, New York 11, N.Y.

Enclosed is $ Please send me_l
Electronic Design Charts @ $5.95

Name

Street

. ENGINEERING EDUCATION
F.®. for the Space Age

LB NORTIIROP INSTITUTE of Technology
Is a prisately endowed, nonbrofit college of engineering
offerinz a complete Bachelor of Science Degree 1’rogram
and TWO-YEAR aceredited technical institute curricula.
Students from 50 states, many rorelg'n countries, Outstanda
ingly successful graduates employed in aeronautics, elecs
tronics, and space technology. Write today for catalog-s
no obligation,
NORTHROP INSTITUTE OF TECHNOLOGY

1181 West Arbor Vitae Street. Inglewood 1, California

Engineering Technician
A.S. Degree-2 Years
Electronics Engineer
B.S. Degree
Evening Courses Available

ELECTRONIC TECHNICAL INSTITUTE

970 W. Manchester Ave., Inglewood, Calif.
4863 El Cajon Blvd., San Diego, Calif.

GET INTO

ELECTRONICS

V.T.I, training leads to success as
technicians, field engineers, special-
ists in communications, guided mis-
siles, computers, radar and automation.
Basic & advanced courses in theory &
laboratory. Electronic Engineering
Technology, an ECPD accredited Techni-
cal Institute curriculum. Assoc. degree
in 29 mos. B.S. also obhtainable. G.I.
approved. Graduates in all branches of
electronies with major comoanies. Start
Sept., eb. orms, cambpus. High
school graduate or eduivalent. Catalog.

VALPARAISO TECHNICAL
INSTITUTE

Department C. Valparaiso, Indiana

B. S. Degree in 36 months

Small professionally-oriented college. Four-quarter
year permits completion of B.S. Degree in three
years. Summer attendance optional., Engineering:
Electrical (electronics or power option), Mechan-
ical, Civil, Chemical, Aeronautical. Business Ad-
ministration: General Business, Accounting, Motor
Transportation Administration. One-year Brafting-
Design Certificate program. Outstanding placement
of graduates. Founded 1884. Rich heritage. Excel-
lent faculty. Small classes. 200-acre campus. Well
equipped labs, New library. Resjdence halls. Modest
cosis. Enter June, Sept., Jan., March. For Catalog
and View Book, write J. G. McCarthy, Director of
Admissions.

2454 College Avenve = Angola, Indiana

FREE. .« New

‘Ready Reference Guide
to Customized Home Study
in
ELECTRONICS

MATH
AUTOMATION

Rermrenice i
TUDY INSTRUCTION
PROGRAMS OF HOME § ISTRU

s mam automanow
N ramitATs  ADYANCID

o i i 5 b iy Mg R e
o

1

|1
i

Contrad Todwiced tastitute
o

fo4s WYANDOTTE ST
KANSA3 CIFY, WISV 04108

oo @ INTERMEDIATE
UL e | o ADYANCED

HOME 1aTCAATOR ¢ COURSE 430 LOUPMINS &

Central now offers a wide chojce of
Home Training Programs to prepare
you fog- a well paying career or advance-
ment in your present job assignment.

Now you can train at home in spare hours with
EXACTLY the specialized ixl;)struction you
need_ to reach your goal in Electronics, Com-
munications, Broadcast, Service, Automation
or Industrial Electronics! New ‘“Ready Refer-
ence Guide” tells at a glance the kind of train-
Ing you need. .. it can save you much wasted
motionand money! Central’s courses are prac-
tical . .. job oriented .. . offerin efficient, per-
sonalized service. Get this new free Guide. Let
it help you select your ‘customized’’ training
program! Rush coupon today!

COURSES IN THE VOCATIONAL
EDUCATION DIVISION
Basic Principles o o o TV Servicing » » o Appliances
Wiring o o » Math « « « Algebra » » » Data Processing
Computer Progr ing « « o o Busi Automation

COURSES IN THE ENGINEERING
TECHNOLOGY DIVISION
Fundamentals « Service Technology » Communications
Nuclear Technology « « « « « Commercial Broadcast
Microwave Technology « « « o Industrial Automation

HOME LABORATORY COURSE AND
EQUIPMENT KITS
78 Experiments in Electronics available
separately . . . or together with any of
Central's Home Study Courses.

NEW! Statement of Surety!

when it's time to think of college
you should read this

FREE CAREER BOOKLET

about electronics at

1 ]
I MILWAUKEE Ms-220 L L
1
: SCHOOL OF ENGINEERING _H_‘_'_""""*: .l
g Dept. RE-564, 1025 N. Milwaukee Street N
I Milwaukee, Wisconsin 53201 [
: Tell me about an engineering career through 1
1 residence study in: :
t [] Electrical fields ] Mechanical fields j
[} [}
g Name. ...t e ABRL L 1
[}
B ADdress. ... e

[}
B City, State......coiieieee s

MAY, 1964

www . americanradiohistorv.com

Your satisfaction is assured when
you enroll with Central...in writ-
ing! Yourentire tuition is refunded
if you are not 1009 satisfied upon
satisfactory completion of your
course and compliance with theen-
rollment agreement. Only Central,
| established in 1931, offers you this
Surety! Diplomas Awarded, Accre-
dited by Nat’l Home Study Council.

Get Complete Information—No Obligation
Learn how Central has revolutionized the
home study training in Klectronics and
allied fields for both the beginner and ad-
vanced student. Rush coupon today for
your Ready Reference Guide.

Central Technical Institute
1644 Wyandotte St., Dept. 03054
Kansas City, Missouri 64108

FREE GUIDE-MAIL COUPON

Central Technical Institute, Dept. 03054 |
1644 Wyandotte St., Kansas City, Mo. 64108 l

I

| Send “Ready Reference Guide’. No obligation. |

, NAME ,

| ADDRESS |

I ey STATE 71 I
P

LT T |
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| GREGORY ELECTRONICS |

Reconditioned FM
2-Way Radio Savings

THIS IS A PARTIAL LIST
WRITE FOR NEW ’'64 CATALOG

30-50me
MOBILES

GE 2-Piece Unit—6 volt or 12 volt
4ERG—AETS 30 w 30-10 me 40-50 me. ot
JER6—IETG 60w 30-40 me 40-50 mc.
Complete with all aceessories except anlenna  and
cryatals,

luuuu)mcm can _be crystalled and tuned to any fre- I
aueney in the 30-50 me band.

GE 2-Pjiece Unit—6 velt or 12 volt

HSRE-AETS 300w J0-H0me ...$198 I
AERG—AETE 60w 30-50 me $208 |
Complete with all aceessories including antenna and
crystals. Fully narrow banded (Tx & Rx) and tuned

Lo your freqaency within the 30-50me range,

MOTOROLA 450-470mc

T44A1, 12 volts, complete with all accessories less
erystals ané antenna $98
Same unit less aceessories $68
T44A6, 6/12 volts. complete with all accessories,
less erystals and antenn $120
Same unit less accessorie -$90

THAGA 6/12 volts, (omn]etc with all accessories.
less erystals amd antenna.. $145
..$115

|
|
|
|
|
|
|
|
|
|
|
|
|
Same unit less accessories.. I
RCA 148 |

to 172 mc |

] oMe20 6/12 volt, ||
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

!

-

20 watt, complete
with all accessories
less erystals and
antenna. Wide band

Same unit fully
narrow handed,
transmitter and re-
ceiver.

i
H

Add $35 for crystals, tuning and antenma.
Ready for Installation.

—— — — — — — — — - — — — — — ——
We Buy Late Model Equipment for Cash
Write; Wire or Phone!

GREGORY
ELECTRONICS
cecrnonics..  GORPORATION

249-A Rt. 46 * Phone 773-7550
Saddle Brook, N.J. * Area Code 201

- GREGORY =x.

.————————————————————————————————————————————————_——————————

FABULOUS
BOOK
OFFER

See Page 79

94

new f;-i':'BaaI{s

S

ABC’'S OF ELECTRONIC TEST EQUIPMENT, by
Donald A. Smith. Howard W. Sams & Co., Inc.,
4300 W. 62 St, Indianapolis 6, Ind. 5/; x 81/;
in., 96 pp. Paper, $1.95.

Basic operation of meters, oscillo-
scopes, signal generators, etc., for the be-
ginner.

HORIZONTAL SWEEP SERVICING HANDBOOK,
by Jack Darr. Gernsback Library, 154 W. 14 St
New York 11, N.Y. 5/, x 81/, in. 224 pp. $5.75
cloth, $4.10 paper.

The author, who conducts Rapio-ELEC-
TRONICS' Service Clinic, covers horizontal
deflection circuits in his usual thorough,
easy-to-read style. Explains the purpose and
operation of each section and then shows
how to troubleshoot and repair it.

SCOPE WAVEFORM ANALYSIS by Robert G.
Middleton. Howard W. Sams & Co., Inc.,, 4300
W. 62 St., Indianapolis 6, Ind. 57/, x 81/, in., 160
pp. Paper, $2.95.

Shows the technician how to read clues
displayed on his oscilloscope, for locating
defects and making measurements.

A PROGRAMMED COURSE N BASIC ELECTRICITY,
by N.Y. Institute of Technology. McGraw-Hill Book
Co., Inc,, 330 W. 42 St., New York, N.Y. 10036. 7
x 10 in., 330 pp. Paper, $6.95.

A beginner’s course in circuits, meters
and generators. Covers fundamentals
through ac, resonance and Q. Chapters on
resistor and capacitor color codes. Arranged
in the form of questions to be filled in be-
fore answers are disclosed to the reader.

INDUSTRIAL X-RAY HANDBOOK, by Allan Lytel.
Howard W. Sams & Co., Inc,, 4300 W, 62 St.,
Indianapolis 6, Ind. 51/; x 81/, in., 286 pp. Cloth,
$7.95.

A guide to the generation, detection
and application of X-rays and gamma rays
to medical and industrial uses. Circuit
theory and operating principles are dis-
cussed.

TELEVISION ENGINEERING (Vol. 1, 2nd Edition),
by S. W. Amos and D. C. Kirkinshaw. lliffe Books,
Ltd., London, S.E.1, England. 5 x 8/, in., 297 pp.
Cloth, 45s.

A basic course that discusses light, elec-
tron optics and camera tubes. Written by
the BBC staff, it is intended as a training
manual.

MEDICAL ELECTRONICS EQUIPMENT HAND-
BOOK, by Donald A. Smith. Howard W. Sams &
Co., Inc., 4300 W. 62 St., Indianapolis 6, ind. 5Y,
x 81, in., 254 pp. Cloth, $6.95.

Covers the operation and maintenance
of lab, diagnostic and treatment devices,
and includes complete circuit diagrams and
photos. Will be useful to doctors and tech-
nicians.

THE TRANSISTOR RADIO HANDBOOK (1st Edi-
tion), by Donald L. Stoner and L. A. Earnshaw.
Editors and Engineers, Ltd., Summerland, Calif.
634 x 9V, in., 178 pp. Hard cover. $5.00.

The first of its kind for experimenters

WwWwWw.americanradiohistorv.com

and amateur radio operators, this handbook
begins with basic semiconductor theory and
transistor circuitry—covering both in a clear,
concise and well illustrated style; using
vacuum-tube analogies where applicable.
The major portion of the book covers
construction projects ranging from a simple
crystal set to communications receivers,
220-mc converters, SSB exciters and trans-
ceivers and 2-meter transmitters.

SCIENCE PROJECTS IN ELECTRONICS, by Edward
M. Noll. Howard W. Sams & Co., Inc.,, 4300 W.
62 St., Indianapolis 6, Ind. 5, x 81/, in., 144
pp. Paper, $2.95.

These experiments teach basic funda-
mentals so the reader understands what he
is doing, and is not merely duplicating a
model. Experimental construction projects
include audio and rf oscillators, wireless
mike, radio receivers. Semiconductors are
discussed and used exclusively.

THEORY OF THE TRANSMISSION AND PROCESS-
ING OF INFORMATION, by A, G. Vitushkin. Per-
gamon Press, 122 E. 55 St.,, New York 22, N.Y.
51/ x 8/, in., 206 pp. Cloth, $15.00.

A rigorous monograph dealing with
mathematical problems of tabulation. Re-
plete with intense modern mathematics of
set theory. Translated from Russian.

DETECTOR AND RECTIFIER CIRCUITS, by Thomas
M. Adams. Howard W. Sams & Co., Inc., 4300 W.
62 St., Indianapolis 6, Ind. 57/, x 81/, in., 126 pp.
Paper, $2.95.

Uses four-color diagrams to illustrate
current paths. Circuits are explained logi-
cally in words rather than mathematically.

INTRODUCTION TO INTEGRATED SEMICONDUC-
TOR CIRCUITS, by Adi J. Khambata. John Wiley
& Sons, 605 Third Ave., New York 16, N.Y. 57/, x
9 in., 233 pp. Cloth, $7.50.

This volume discusses all processes and
problems of this new field. Various commer-
cial circuits are described and illustrated.

PRACTICAL PROJECTS IN RADIO-ELECTRONICS,
by Samuel L. Marshall and lIrving Tepper. How-
ard W. Sams & Co., Inc, 4300 W. 62 St,
Indianapolis 6, Ind., 5, x 8%, in., 317 pp.
Paper, $4.95.

A practical experimental training hand-
book, with projects running from forming
splices, through measuring current, volt-
age and resistance, to installing an avc
circuit. All the projects—even those includ-
ing construction—are designed to train the
student in basic electronics. Vacuum tubes
only—no semiconductors.

BASIC ELECTRONIC TEST INSTRUMENTS (Revised
Edition), by Rufus P. Turner. Holt, Rinehart &
Winston, Inc., 383 Madison Ave., New York 17,
N.Y.6x9 in, 297 pp. Cloth, $8.00.

Math-less guide to meters, scopes,
bridges, signal tracers, etc. Complete sche-
matics and review questions are included.
For technicians, amateurs, experimenters.

RADIO AND TELEVISION—HOW THEY WORK, by
Mike Bienstock. John F. Rider, Publisher, 850 Third
Ave.,, New York 22, N.Y, 81, x 11 in., 94 pp.
Cloth, $2.95.

A beginner’s book written in a very
popular style. The pace may be a little fast
for the beginner, but this is compensated for
by the numerous and excellent illustrations
and analogies. END

RADIO-.ELECTRONICS
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SILICON RECTIFIER SALE

FULLY GTD
AMERICAN MADE

NEWEST TYPE
FULLY TESTED

750 MA-SILICON “'TOPHAT’' DIODES

LOW LEAKAGE FULL LENGTH LEAD

PIV,RMS PIV RMS PIV/ RMS PIV/RMS
50/35 100/70 200/140 300/2!0
.05 ea. .09 ea .12 ea 216 ea

PIV/RMS PIV/RMS PIV/RMS PIV/RMS

400 /280 500 ‘350 600/420 700/490
-22 ea .26 ea .35 ea -45 ea.

PIV/RMS PIV/ RMS PIV/RMS PIV/RMS

B0O /560 900,/630 1000 700 1100/770

e .63 ea -75 ea -84 ea

ALL TESTS AC & DC & FWD & LOAD
SILICON POWER DIODE STUDS

D.C. 50 PIV 100 P1V 150 PIV 200 PIV
AMPS 35 RMS 70 RMS 105 RMS 140 RMS
3 .15 ea .20 ea .25 ea .35 ea
12 .55 .75 .85 .95
35 1.25 1.50 1.70 1.90
ou 1.80 2.25 2.50 3.25
100 2.10 2.75 3.25 3.75
D.C. 300 PIV 400 PIV 500 PIV 600 PIV
AMPS 210 RMS 280 RMS 350 RVMS 450 RMS
3 .45 ea .60 ea .67 ea .72 ea
12 1.20 1.45 1.65 1.85
35 2.60 2.85 3.50 4.00
3 3.75 4.50 5.25 Query
100 4.00 4.75 5 75 uery
‘'SCR"” SILICON CONTROI.I.ED RE CTIFIERS ““SCR”
7 16 25
PRV AMP AMP AMP PRV AMP AMP  AMP
25 N:3-3 1.20 1.50 250 2.80 3.25 3.80
H0 1.1 1.50 1.85 :m() 3.20 3.60 4.00
1oy 1.80 2.30 2.85 % 100 4.00 4.25 4.75
150 2.10 2.60 3.25 400 5.00 5,20 .50
200 2.35 2.90 3.50 M v 5.75 6.00 6.20
Money Back guarantee. $2.00 min. order. Orders

F.0.B. NYC. Include check or money order. Shpg.
charges plus. C.0.D. orders 25% down.

Warren Electronic Components
87 Chambers St. NYC 7, NY Wo 2-5727

TV TUNERS REBUILT
and Exchanged s 50
All Makes-Models ONLY* NU?

¢ Includes All Parts Except Tubes s
e Aligned to Factory Specifications
« 90 Day Full Warranty
4 *Practical repairs
Ship tuner complete with tubes bmken parts, tuner cover.
Give model 7 and state complaint
VALLEY TV TUNER SERVICE * PO 9-4730
5641-A Cahuenga Blvd., North Holiywood, calif.

LOW-COST BUSINESS AIDS
FOR RADIO-TV SERVICE

| |
l Order books, invoice forms, job ticket I
| books, service call books, cash books and l
| statement books for use with your rube |
l Eer stamp. Customer file systems, book- l
eeping systems, many others.
| FREE 32 PAGE CATALOG now. i
{ OELRICH PUBLICATIONS |
6556 Higgins Rd., Chicago, !ll. 1

Write for

60656

TRANSISTOR RADIO HANDBOOK |

—simplified circuit theory, plus
practical construction projects ,

Covers a wide range of communication uses for both
amateur radio and commercial applications.

Book %044 . . .. $5.00 (roreign $5.50)

From your electronic parts distributor or

EDITORS and ENGINEERS, Ltd.

Summerland 5, California 93067

FREE Catalog

+ OF THE WORLD'S FINEST
21X ELECTRONIC GOV'T
SURPLUS BARGAINS

HUNDREDS OF TOP QUALITY

ITEMS —~— Receivers, Transmitters,
Microphones, Inverters, Power Supplies,
Meters, Phones, Antennas, Indicators,
Fiiters, Transformers, Amplifiers,
Headsets, Converters, (ontrol Boxes
Dynametors, Test Euulpment Motors,
Blowers, Cable, Keyers, Chokes, Hand-
sets, Switches, otc., etc. Send for Free
Cata]ox—Dept RE.

FAIR RADIO SALES

2133 ELIDA RD. - Box 1105 - LIMA, OHIO

SEMI CONDUCTORS***NEW
2N277, 2N441, 2N442, 2N443, 2N1358: Motorola.
Tungsol; PNP . ..81.25

and NPN transistors; Audio. 5 T
OSC. CIC. ittt e 3/$l .00
IN537, IN -Tophat; Silicon, Raytheon, GE(.)
elc. ORI |

Zener Diodes—13 volt;
Zener Diodes—11z vol[
NE 2A-Neon Bubs
DPDT slide switch: Slml\pole BE

DPST Slide Switch—Stackpole /S! 00
C.B. Transformer: Pri. 5000 ohms, output to spcal\—
er. phones, and modulation at 4 watts .
2K. SK & 10K volume control with switch—P.C,
(CTS) Miniature Your Choice . 3/$| 00
Parts for 2 Watt Audio Power amplifier, COanSIIng
of 3 transistors, including 1 power transistor. resis-
tors, electrolytics, together with schematic. Minia-
LUTC e $3.00
Above amplifier completely a
WIth Instructions ...,
Preamp to match above with schematic .
Code Qscilator Module; completely
SCREMALIC L,

Trans

negative ground, factory pac ed “uh i
simple installation

455 KC LF. transformer, 455 KC oscillator LOII
SUD-NUN e 3

Parts for 12 volt, 1 amp. pownr
supply, with schematic and mstruuuons ............ $8.75
Driver transformers; center-tapped. sub-min. .50
Output transformers; center-tapped, sub-min. S50
S R. stud rectifiers, sil

. on controlled 10 amp
=50 VO i .$2.00

S. C. R. Stud—3 amp— 100 volt .. 51,00
Tunxm. dials: (Short Wave) mininture meta (Halli-
crafters Set)
Electrolytics; all values, miniature
IN 91 Germanium Diode (GE) . G
10 H.F. NPN Tmnsnstors—Svlvrlma) 5.00
10 H.F. PNP Transistors—Sylvaniaf = .

Battery Clip for 9 volt transistor batteries with red
& white wire 1€adS .o cooovveieeeeieee 10/%1.00
IN3195—Siticon Rect. (RCA) 800 v 750 ma .... .50
ST415—Silicon VHF (Transitron) , .1

Mesa Transistor, 100 mc, NPN .

WRITE FOR FREE ADDITIONAL CATALOG
Minimum order $3 Prepaid Postage free in U.S.A,

TRANSISTORS UNLIMITED COMPANY

Post Office Box %442, Great Neck, L. 1., N.Y.
516 - Pi 7-7221

erystal contrullvd

6 TR. RADIOS

ERADE A GRADE B GRADE C
GRAGE 3 = OUR FINEST MADE TOP QUALITY.

GRADE H -~ GOOD QUALITY
GRADE ¢ = AVERAGE QUALITY

Latest Model
Finest Quality.

TRANSISTORIZED CAR BATYERY CONVERTER $49.95 net

GM PHOTOELECTRONICS
523 Bo. Gay Street Knoxville 2, Tenn.

RENT
« ] STEREO TAPES

procuRe W Postpaid 2 10 5 day delivery (48 States)
E8 1 stereoc-parti

1616 -D TERRACE WAY, SANTA ROSA, CALIF,

Convert any televrslon to

BIG-SCREEN OSCII.I.DSCOPE

with minor. inexpensive
changes. Ingeninus circuit. No
clectronie experience needed to
. illustrated
i NICIANS, HAMS,
EXPERIMENTERS. BROAD-
TERS. Use in shop, school,

lab. Any set—any size screen.

FULL PI.ANS $2
ELCO, Dept. RE-5, Box 10563, Houston 18, Tex.|

fallow  our
c

wWww.americanradiohistorv.com

148 PAGES » MEARLY 4000 BARGAIMS
OPTICS = SCIENCE = MATH

etely new,
categories,

ea ea pages packed with nearly
4000 items. Dozens of electrlc’nl and elec-
trumagnetic parts, accessor Inormaous
selection of Astronomi Telescopes,
Microscopes, Binoeulars, Magniflers, Mage
Lenses, Prisms. M war surplus

for hobbyists, e‘(penmenmrs.

factory. Write for catalog

IP AND MAIL COUPON TODAY

| EDMUND SCIENTIFIC CO., Barrington, N. J. ;
| PLEASE SEND ME FREE CATALOG “EH" i
1 Name . . :
I Address 1
i v

enlarged edition.
illustrations.

TREASURE FINDERS

-+ Supersensitive new transistor
models detect buried gold,
silver, coins, firearms. Locate
Indian burial grounds, explore
beaches, shacks, ghost towns.
$19.95 up. FREE CATALOG.

RELCO Dept. RE-5; BOX
10563, Houston, Texas 77018

“ " * Factor
TAB”, SILICON 750MA* DIODES fzcioy
*NEWEST TYPE! LOW LEAKAGE Gt
Piv/Rms Piv Rms Piv/Rms Piv/Rms
0/3 100,70 200 140 30018210
oS .09 5
——05 e |0 22 (16
Piv/Rms Piv/Rms Piv/Rms Piv/Rms
400 /280 500 e350 6003'420 70043490
.22 .34 ——
Piv, Rms Piv, Rims Prv Rms ™ Rms
800 /560 900 630 1000/700 110()86770
o e

N K .72 .
ALL TESTS AC & DC & FWD & LOAD!
ILICON TUBE REPLACEMENTS! T

sus s15120 Rms/1600Piv §3 . 4 fo

£
1.50 «, 4 for SS' BSSA $10!
Slllcon Power Diodes Studs & P.F.*

100P)v 150P v 200Piv
Amps 35Rms 70N2r35 lOSRms ldORms
3 - B . .
1 .SO .70 .80 .95
*18 .30 .45 .60 .90
3 1.15 1.40 1.60 1.80
100 1.90 2.50 3.00 3.50
za0 _| &iso | 770 | sise | 1040 _
-_D.C. 300Piv 400Piv S500Piv GOOPiv
Amps 210RmMs 280'5!2\5 350%;15 420Rms
3 .4 . .
12 1.15 1.40 1.60 1. 80
*18 1.10 1.35 Query Query
35 2.50 2.75 3.90
100 4.0 4.75 5 75 8.50
19.50 27.50

“TAB" * SCR’s * TRANSISTORS « DIODES!!

Full Leads Factory Tested & Gtd! U.S.A. Mfg.
PNP SOWatt 15amp HiPower TO36 Pokg!
2N441, 442, 27
£ vous vcao s & g3 for
@ 2 for $S.

43,
PNP lDWaM ’3A 2N155 156 235 242 2s54

255, 256, 257 301, 351 or
PNP/Signal up to 3 OM TOS c25 @, 6 for $1
NPN/Signal IF, RF, 0SC, T05, OVS5, ¢25 @ 6 for $1
PNP 2N670/300MW ¢3 @ » 1or 51
PNP 671,1Watt <50 3 rS$t
Silicon PNP TO5 & 7018 Pckg c25 @. 5 for $1
TO36, TO3, Pckg Mica Mt Klt 5 fo 1
Power Heat Sink Finned 8i q $1 .25 @ 5 for $5
Kit Trans'stors IF/ RF Audvo Untested
3 Amp/TO3/Pwr Transistors Untested! 10 for $1
Pwr Transistors TO3,3A Untested . 10 for $1
RF/IF/Audio Transrstors/TO Untested . 20 for $1
Slllcon Diodes epoxy/750Ma Untested . ... 25 for $1
Silicon Press Fit/18 Amp Diodes up to
100 Piv . ... 4 for $1

Micro or Musw-tch €SD/?? 35 Amp/

Ac-DC ..., ... T or $1
Ballantine =300 AC/VTVM $264/Lab T $54

Silicon Diodes 3&6 Amp Studs Untested .. 12 for $1
Glass Diodes IN34 /48,60 etc. Untested 20 for $1
Stabistor Diodes up to one watt ........ 5 for $1
Silicon Diodes 35 Amp Studs Untested .... 3 for $1
Photo Sun Celis Asstd sizes Untested . . 10 for $1
“SCR ' SILICON CONTRQOLLED RECTIFIERS!
PRV 7A 16A 25A PRV 7A 16A 2SA
25 .60 1.00 1.35 250 .70 3.00 3.55
50 1.00 1.35 1.65 300 3.00 3.45 3.8S
100 1.60 2.15 2.45 400 3.75 3.90 4.50
1s0 1.95 2.45 3.00 500 4.75 4.80 5.30
200 2.20 2.80 3.25 600 5.45 5.65 6.00
D.C. Power Supnly output 330&IGSVDC @ 150
Ma. Tnpt 115v/60 to RO evs. Cased! Special $5

ERMS: Money Back Guarantee!
€é 1) Our 18tn year, $2 Win order
F.0.B, C. Add shpg charges
or tor do5 542, Dep. Prices
hown subject to change.
1-GM. Liberty Sti NoY. 6, N ¥
for Catalog

Send 25:‘ Phone: REctor 2-6245

ELECTRONIC ORGANS
IN KIT OR COMPONENT FORM
The model 8000A two manual organ kit

with sustain costs only $350,

PANTRONIC, INC.

DEPT. RE-5, BOX 7395
RIVERSIDE, CALIF,

RADIO HANDBOOK

800 pages of clear, simple theory, and complete, practical
how-to-build data.
Book 166 ... $9.50 (Foreign $10.50)

From your electronic parts distributor or

EDITORS and ENGINEERS, Ltd.

Summerland 5. California 93067
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ADVERTISING
INDEX

Radio-Electronics does not assume responsibility

for any errors appearing in the index below.
Aerovox Corp. (Distributor Div.) vt 14
Amperex Electronic Corp. .ooeennn Second Cover
ATHSAN OTEANS et senieniinien 85
ATR Electronics INc. .. 12
B & K Manufacturing Ce. (Div. of

Dynascan COIp.) .o 81
Blonder-Tongue 56
Bozak .. 84
Brooks Radio & TV Corp. ...86-87
Capitol Radio Engineering Institute. The .. 1t
Castle TV Tuner Service Inc. 8
Chemical Electronic Enginecring Inc. 82

CLASSIFIED ADS

Cleveland Institute of Electronics .. 9
Cornell Electronics Co. 91
Coyne Electrical School (Home Training

Div.) 82
DeVry Technical Institute . 7
Dymo Industries Inc. 65
EICO Electronic Instrument Co., Inc. 71
Electronic Measurements Corp. (EMC) . 59
Gavin Instruments Inc. 59

General Electric (Receiving Tube Div.) .. 16. 17
Gernsback Library, Inc. wcicniniiannns 79, 90, 93

Grantham School of Electronics 15
Gregory Electronics Corp. . 94
Heald’s Engineering College . 70
Heath Co. .onns 5,57
Injectorall Co, 84

International Crystal Manufacturing Co., lnL 20
Jerrold ElECtronics ...oierenireiirenn Third Cover

PRE-SUMMER
DOUBLE
B ONUS

Check here

TEXAS INSTRUMENT

150 WATT

TRANSISTORS

85 WATTS
= IGNITION * SWITCHING
Only [0 2N424
00 7 WORTH YOUR FOR $1 00
. $ 4 $42.00 ONLY .
Gift pak of:
sl ansore B W SALE ON
Condensersfll [ 2N1046* W 11
Biodes [7] 2N511A** 2 for $2.50 TEXAS
. *15 amp, 15mc **25 amp

SILICON NPN

MESA

[] Lmagine 20
WATTS in 105

Add 25¢ for handling
PLUS
CHOOSE $1 ITEM
[ Sek ANY FREE B
BOTH "‘BONUSES'’' FREE
WITH $10.00 ORDERS

WATT ZENERS

VOLTAGE

{ﬂ-ﬁ]_‘!?

case, Like 2N1039
IN104(, etc.
built-in 'heat sink

2.5]

SILICON POWER DIODE STUDS

amps Volts Sale | Amps Volts Sale
50 $ &9

= 100 .64
200 HH
100 1.1i9

ANY

NOw
ONLY

1

1%
1
1

g TRANSITRON
SCR’'s

I
(-]
N
o

S
PRV AmP AM

P AMP
0100 D125 0175
CONTROLLED 013 H23325%2
swicon " i G4 G 3i0 e

. 0 2.95 0 3.
RECTIFIERS 0269 03.1903.75
350 0 2.9 03505425
BRAND NEW 350 0395 0 4.60

WORLD'S
nontseuan 31 PARTS PAKS
50 1-WATT RESISTRS, populr asst values. 5% t001
30 MOLDED CNDNSRS vit, Q, Black Reauty, elc. §
10 TANTALUM ELECTROLYTICS, worth $15 ....
10 PRINTED CIRCUIT coppr clad boards., asst sizes
100 PARTS SURPRISE, worth $25.00 ..........
25 INSTRUMENT KNOBS, less hole-n-set screws ..
3 MERCURY SWITCHES, 115 VAC SPST ... ...
2 SENSITIVE RELAYS, 6500 OHM. 2-mil, SPST ..
3 SUBOUNCER TRANSISTORS transformers, asst.. .§
10 ELECTROLYTICS, FI' & tubulars. to 500 mf ..§
60 CERAMIC CONDENSERS, discs, nPo’s to .05mf
4 TRANSISTOR TRANSFORMERS, worth $25 ....
40 WORLD'S SMALLEST RESIST,, 590 too. 1/10W
40 SUBMINIATURE COND., tv .03mf, cerafil too .
3 ‘TINY’ V., CONTROLS, w/sw. 2K, .Smeg. 1mes
4 TRANSISTOR TRANSFORMERS, asst. worth $25
1—INFRA-RED PHOTO DETECTOR TRANSDUCER
1 —INFRA-RED PARABOLIC REFLECTOR & FILTER
60 TUBULAR CONDENSERS, to -Amf to 1KV ....
40 DISC CONDENSERS, 27mmf to .05mf to 1KV .
60 TUBE SOCKETS, receptacles, audio, ete ......
10 PANEL SWITCHES, rotary-micro-slide-power
10 TRANSISTOR SOCKETS for pnp-npn transistors
30 POWER RESISTORS, to 50W. to 24 Kohms ...
50 MICA CAPACITORS, to .01mf, silvers too ...
10 VOLUME CONTROLS to 1 meg. switch too ...
50 RADIO & TV KNOBS, asstd. colors. st¥les . ...
10 TRANSISTOR ELECTROLYTICS, 10 to 100mt.
$25 RADIO-n-TV SURPRISE, wide' variety ......
50 COILS & CHOKES, ri-if. osc. peaking-etc .....
100 ASST. HALF WATT RESISTORS, 5% too ....
60 HI-Q RESISTORS, V2. 1, 2W to 1 meg. 5% too
10 PHONO PLUG-n-JACK SETS, tuners-amps ....
2—4000 MFD @ 3V. TRANSISTOR ELECTROS ..
30 PRECISION RESISTORS, Y&, 1. 2W.. 1%

OLY i
AKS

et et Sttt i i e i S i et e Sl S bl bl il S i b Sl b S G Pt et
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nd che . money
nrder. inclu(le postnge—avg wit.
per pak b Rated, net 30 days.
0Ds 2a
P‘O. BOX 942R

SO. LYNNFIELD, MASS,
“PAK-KING'' OF THE WORLD

x 1
2 400 1.37
FACTORY

TESTED SEMI'KON'DUCTORS

3 TRANSITRON ZENER REFERENCES 1 volt ....
20-AMP CAR IGNITION TRANSISTOR, TO3 ....
4 2N117 TRANSISTORS, nin silicon. To22 .
10 PNP SWITCHING TRANSISTORS 2N1303. ete.
6—2N408 RCA OUTPUT TRANSISTORS, pnp, TOL.
TEXAS 20 WATT, TOS, heat sink. stud, 2N1042
& “TEXAS'' 750 MA 400V cpoxy axial leads ., ..
4 2N43 OUTPUT TRANSISTOR EQUALS, prp. TOS
6 ZENER DIQODES, upright st¥les, assorted .
2 2N243 750 MW NPN SILICON transistors. T
1 85W SILICON PWR TRANSTR, nin, like 2N1212
2 TRANSITRON 1N429 ZENER REFERENCES - ---
SILICON PLANARS: [ ] 2N497, [| 2N498. cach ..
20 TOP HAT RECTIFIERS, 750 mil. silicon untest’d
10 TEXAS TRANSISTORS silicon. etc. pnp’n'npns
10 NPN SWITCHING u-ansisturs, like 2N440, etc.
6 AMPEREX |.F. transistors, like 2N404, etc.
10 TOP HAT RECTIFIERS, 5—50V. 5—100V .
4 CK721 TRANSTRS in new aluminum case. pnp .
4 SUBMINIATURE 2N131 TRANSTRS, rf-if, pnp .
25 “EPOXY'' SILICON DIODES, untested .....
10 SWITCHING TRANSTRS, npn. 2N440 equals . 4]
2 CBS 35W PWR TRANSTRS, 2N1434. pnp. stud .4§)
10 FAMOUS CK722 TRANSISTORS, PP - . vvnt $
15 PNP TRANSISTORS, 2sst types and cases ....$]
1
1
1

et et e e R

rnpna

S Lo LSS vy

15 NPN TRANSISTORS, asst types and cases ....4§
15 CBS GERMANIUM DIODES, 1N34 equals ....§
2—2N341 NPN SILICON transistors, 1 watt TO8 s
3 CBS 20-WATT TRANSTRS, pop. stud. 2N1320 .g7]
25 TRANSISTORS, pnb 'n’ npn's, TOS cases ....§]
1 TEXAS 3N35 TETRDE 150mc TRNSISTR, silicon §)
5 SUN BATTERIES TO 114" sizes, lite sensitive .§]
3 2N255 PWR TRANSISTORS, or equal, TO3 case §)
25 SEMI-KON-DUCTORS: transistors. diodes. rect. §3
2 40-WATT TRANSISTORS, 2N174 style, TO36 . 5]
3 ONE WATT ZENERS, GV gold, axial ........

5 GENERAL ELECTRIC 2N107 PNP TRANSISTORS Sl
4 GENERAL ELECTRIC 2N 170 RF NPN TRANSTRS $1
HOFFMAN SATELITE SILICON SUN CELL, #x1” §)
15 UPRIGHT SILICON DIODES, like 1N434 ....¢)
2 'MESA' 4-WATT TRANSTRS, npn, silicon, TOS . §)

4 2N35 NPN TRANSISTORS, TO22 case ........ $
6 TRANSISTOR RADIO SET, osc-ifs-drviver, p-p ..$]
2—25-AMP SILICON STUD RECTIFIERS ------ - $1

1—2N705 MESA 300 mec. 300 mw, pnp, TOL8 . .s]
20 WATT NPN SILICON MESA 2N1648 TO10 cs §)
2—500 MC PNP MESA TRANSISTORS, TO18 case §)
1—SILICON NPN “'PLANAR‘’' 2N718, TO18 case.§]

[] 3-TRANSISTOR AMP 1 95
u

* Only3”x2”x Y * Wired

COOOOCOCCO00000000000000000000000800000000000000

I l 10¢ ¥ semiconductors

* Printed Circuit * Complete with Transistors

FOR OUR “‘SUMMER’’ BARGAIN CATALOG ON:
[ Poly Paks [ Patts
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Johnson Co. (E.F.)
Lafayette Radio Electronics ...
Mallory & Co., Inc. (P.R.) ..
National Radio Institute

National Technical Schools
Perma-Power Co.
Philco Techrep Division (Subsidiary of

Ford Motor Co.) 76
POIYDPAKS ot aees s rat e 96
Progressive “Edu-Kits” Inc. 78
Quam-Nichols Co. 83
Quietrole Co. 91

Rad-Tel Tube Co, .. 98
RCA Electronic Components and Devices

Citizens Band .......... 66

Test Equipment 61

Tubes ... Fourth Cover
RCA INSHIULES oot seve et 13, 84
Rider Publishing Inc. (John F.) . . RN
Sams & Co., Inc. (Howard W.) 19, 68, 74
SCHOOL DIRECTORY 93
Scott Inc. (H.H.) P
SENCOTE ceerrereneiiviereirieresnaeirs s aiee 77
Sonotone Corp. 18
Space Publications, Inc. 81
Sylvania {Subsidiary of General Telephone

& ELECITONICS)  wovvviiiiiviinriceie vt ann e ivssaanaen 73
United Radio €O, .eiinininieinscnnen 89
Winegard CO. it sneae s ssnnenr e 10
MARKET CENTER 95

Editors & Engineers Ltd.

Edmund Scientific Co.

Fair Radio Sales

GM Photoelectronics

QOelrich Publications

Pantronics, Inc.

Relco

Stereo-Parti

Tab

Transistors Unlimited Co,

Valley TV Tuner Service

Warren Electronic Components

SCHOOL DIRECTORY .coviriiniirinienieens 93
American Institute of Engineering & Technology
Central Technical Institute

Electronic Technical Institute

Milwaukee School of Engineering

Northrop Institute of Technology

Pacific International College of Arts & Sciences
Philadelphia Wireless Technical Institute
Philco Technological Center

Tri-State College

Valparaiso Technical Institute

CASH FOR YOU-

Electric APPLIANCES
learn at Home * $3 to $5 an Hour
Spare Time, Full Time  Be Your Own Boss

TREE BOOK tells QUICK WAY TO GET
about profitable  busi- STARTED

ness  you can run—right For less than 20¢ a day,
at  home. Repair Elec- our easy instruction—backed
trie Appliances using by 45 years of success in
simple tools. Puys $3-$5 home-training—prepares you
an hour! for top earnings. Earl Reid

of Thompson. Ohio, says:
CASH ““Made $510 in one month

IN ON THIS BIG

BOOM spare time.”” At no extra
charge you get Apbpliance
Tester, too. Finds trouble-
spots. checks your work.

Get your FREE Book and
FREE Sample Lesson! Mail
coupon below, letter or post-
card, now.

400 MILLION Appliances
are in American homes
right now, T’eople need
them filxed. You make good
money doing it. In your
basement, garage, even your
kitchen.

NATIONAL RADIO l
Dept. FE-4. Washington 16, D. C.

Send Free ook, Free Appliance Repair Course I
Lesson. Am interested in: l

i INSTITUTE,
l
I [J Spare Time Earnings [] My Own Business
l
l
L

Appliance Div.

[] Better Job

Name

Address
City
_ Aceredited Member Nationat Home Study Couneil ___l

Zone. State.

RADIO-ELECTRONICS

¢
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Rates—55¢ per word . . .

minimum 10 words. Payment must accompany all ads except those

placed by accredited advertising agencies. Misleading or objectionable ads not accepted. Copy
for July issue must reach us before May 14th. Figure one word: name of c¢ity (New York},
name of state (New Jersey). Sets of characters as in key {(741-RE), also abbreviations as 8x10
mm, A.C, D.C,, C.0.D. Hyphenated words not normally considered such count as two words
(Hi-Fi}. ZIP CODE FREE. RADIO-ELECTRONICS, 154 West 14 St., New York, N. Y, 10011.

'BUSINESS AIDS

1,000 Business Cards. ‘‘Raised Letters'” $3.75
postpaid. Samples. ROUTH, RE5, 2633 Randle-
man, Greensboro. N.C. 27406.

JUST STARTING IN TV SERVICE? Write for FREE
32 PAGE CATALOG of Service Order books,
invoices, job tickets, phone message books,
statements and file systems. OELRICH PUBLI-
CATIONS, 6556 W. Higgins, Chicago, Ill. 60656.

STEREOSPHERE DECODER. New Concept in
Sound. Using present two-track signals with con-
ventional stereo equipment DECODER attaches
to power output connections, drives speaker
cavinets with individual signals (which are de-
termined by original two stereo signal source),
re-establishing original recorded locations. This
information is present in conventional two-sig-
nal playback equipment BUT NOT AVAILABLE
WITHOUT DECODER. DECODER approximately
27x2”x3” encapsulated in epoxy. $39.95 post-
paid. STEREOSPHERE, Dept. R, P.O. Box 3009,
Huntsville, Ala. 35811

HIGHLY—effective home study review for FCC
commercial phone exams. Free |literature!
COOK’'S SCHOOL OF ELECTRONICS, Craig-
mont, |daho 83523.

FCC LICENSE in 6 weeks. First Class Radio Tele-
phone. Results Guaranteed. ELKINS RADIO
SCHOOL, 2603E Inwood, Dallas, Tex.

LEARN ELECTRONIC ORGAN SERVICING. New
Home Study courses covering all makes elec-
tronic organ including transistors. Experimental
kits — schematics — troubleshootin%. Accredited
NHSC-GI Approved. Write for free booklet.
NILES BRYANT SCHOOL, 3631 Stockton Blvd.,
Dept. F. Sacramento 20, Calif.

SLEEP LEARNING. Hypnotism! Tapes, records,
books, equipment. Details, strange catalog
FREE. RESEARCH ASSOCIATION, Box 24-RD,
Olympia, Wash.

C.I.S.T.—The World Wide Institute of Home
Study—over 250 Technical, Electronic and Com-
mercial courses—send for your FREE 100 page
copy of “Career Opportunities” now. CANADIAN
INSTITUTE OF SCIENCE & TECHNOLOGY, 607
Garden City Building, 263 Adelaide St. W.,
Toronto, Canada.

TAPE recorders, Hi-Fi components, Sleep-learn-
ing equipment, Tapes, Unusual values. Free
catalog. DRESSNER, 1523 Jericho Turnpike,
New ﬁyde Park 5, N.Y.

RECORDS! Discounts on all LP's. Free details.
CITADEL RECORD CLUB, 545 5th Ave. Dept. 4,
New York, N.Y. 10017.

LOWEST PRICES on Hi-Fi components. Write
AIREX RADIO, 85 Cortlandt St., New York,
N. Y. 10007.

HI-FI COMPONENTS, Tape Recorders, at guar-
anteed "WE will not be undersold' prices. 15-
day moneyback guarantee. Two-year warranty.
NO Catalog. Quotations Free. HI FIDELITY CEN-
TER, 1797 (R) 1st Ave., New York, N.Y. 10028.

SALE ITEMS — tapes — recorders — component
quotes. BAYLA, Box 131-RE, Wantagh, N. Y.

WRITE for highest discounts on components,
recorders, tapes, from franchised distributors.
Send for FREE monthly specials. CARSTON,
125-R East 88, N.Y.C. 10028.

SAVE 30-60% Streo music on tape. Free bar-
gain, catalog/ blank tape /recorders / Norelco
speakers. SAXITONE, 1776 Columbia Road,
Washington. D. C.

ANTIQUE Edison cylinder phonographs, released
from storage: Write, WHITLOCK STORAGE, 114
State, Brewer, Maine.

RENT STEREO TAPES—over 2,500 different—all
major_labels — free brochure. STEREO-PARTI,
811-RE, Centralia Ave., Inglewood 3, Calif.

- MISCELLANEOUS

EARN MONEY; RECORD WEDDINGS, CHOIRS.
Sell Records made from your tapes. Send $1.00
for detailed instructions. Recording format,
tape tips, prices. BARRIE LABS, Box 206, North
Wales, Pa.

EDUCATION/

INSTRUCTION

HOW COMPUTERS WORK. Send $2.00 for this
easy to understand bulietin. ELECTRONICS RE-
SEARCH LABORATORY, Box 154, Colonial Park,
New York, N.Y. 10039

MAY, 1964

PROFITABLE OCCUPATIONS — INVESTIGATE
ACCIDENTS. Earn to $1,700 monthly. Men ur-
gently needed. Car Furnished. Expenses paid.
No selling. No coilege education necessary.
Pick own Job location. Investigate full time, or
earn $6.44 hour spare time. Free Information.
No obligation. Write UNIVERSAL, CER-5, 6801
Hillcrest, Dallas 5, Texas.

Electronics

DIAGRAMS FOR REPAIRING RADIOS $1.00. Tel-

evision -50. Give make, model. DIAGRAM
SERVICE, Box 1151 RE, Manchester, Conn.

TV CAMERAS and %arts at lowest prices. Cata-
log 10¢. VANGUARD, 190-48—99th Ave., Hollis,
N.Y. 11423

TRANS-NITION Electronic Ignition parts kit,
Negative ground $20. Coil, Manual SPECIAL
$8.50 Manual $2. ANDERSON ENGINEERING,
Wrentham, Mass.

PROFESSIONAL ELECTRONICS PROJECTS —
Organs, Timers, Computers, etc.—$1 up. Cata-
log free. PARKS, Box 1665, Seattle, Wash. 98125.

BEFORE You Buy Receiving Tubes, Test Equip-
ment, Hi-Fi Components, Kits, Parts, etc... .
send for your Giant Free Zalytron Current Cata-
log, featuring all STANDARD BRAND TUBES all
Brand New Premium Individually Boxed, One
Year Guarantee—all at BIGGEST DISCOUNTS
in America! We serve professional servicemen,
hobbyists, experimenters, engineers, techni-
cians. WHY PAY MORE? ZALYTRON TUBE
CORP., 469R Jericho Turnpike, Mineola, N. Y.

BRAND-NEW 8YP4 TV Test Tube @ $17.95. “A
must for every serviceman" (Radio-Electronics,
January 1964 issue, page 32). Send check or
money order for immediate delivery to: SAM-
SON KINESCOPES INC., 250 No. Goodman St.,
Rochester, N.Y. 14607.

RADIO & TV TUBES 33¢. Free List. CORNELL,
4217-E University, San Diego, Cailf. 92105.

TRANSISTOR TELEVISION TRANSLATORS. Re-
broadcast 25 miles, meets F.C.C. specifications,
Battery powered. KEITH ANDERSOR COMPANY,
Piedmont, So. Dak.

WWW americanradiohistdrv.com

PRINTED CIRCUIT BOARDS. Hams, Experi-
menters. Free Catalog. P/M ELECTRONICS,
Box 6288, Seattle, Wash. 95188.

7”7 TV TEST TUBE—$6.99. Tubes 6146—%$2.95;
6211 (12AU7 equiv.) 39¢, 3 for $1. Germanium
diodes, tested, equiv. 1N34, IN60 etc., 30 for
$1. Tophat silicon rectifiers, 750MA—1000 PIV
75¢. Transisters, tubes, resistors, condensers,
etc., bargain priced. Free catalog. ARCTURUS
ELECTRONICS, Dept. RE, 502-22nd St., Union
City, N.J. 07087.

GOVERNMENT SURPLUS, jeeps—$62.50, Volt-
meters $1.05, Transmitters $6.18, Oscilloscopes,
Multimeters, Speakers, Parts, Typical surplus
prices. Exciting details, FREE. Write: ENTER-
PRISES, Box 402-F18, Jamaica 30, N. Y.

10 DISTANCE Crystal set plans—25¢; 20 differ-
ent—50¢. Catalog. LABORATORIES, 1131-B Va-
lota. Redwood City, Calif.

TRANSISTOR IGNITION COILS—most popular
400:1 type. $8.50 postpaid. B. BROWN, Box 548,
Trion, Georgia 30753.

METER PROTECTOR, will give positive and per-
manent protection to meter of volt ohm meter,
no more bent pointers, or burnt out movements
from accidental overioads, protects meter from
severe overloads, will not affect accuracy of
volt ohm meter, will protact any meter 20,000
ohms per volt or less, 10C,000 ohms per volt
model available if you specify, install yoursef
in 5 minutes, $2.98" PP, JAMES ELECTRONICS,
8 W. Main St., Du Quoin, Ill. 62832.

RADIO-TV Components, Testers, other Elec-
tronics optical, scientific instruments. UNITA,
545 Fifth, New York, N.Y. 10017.

IGNITION! Transistor, Coil, Ballast $7.50. Free
Parts List. TRANSFIRE, Carlisle 20, Mass.

AMATEURS, EXPERIMENTERS, CB'ers loads of
Kit projects. Free Catalog. PAULIN SALES, Box
122, uUpland, Calif. 91785.

CB transmitters $6.00. Other bargains, catalo
10¢. VANGUARD, 190-48 — 99th Ave., HoIIisg,
N.Y. 11423.

POEMS NEEDED. Terrific offer. Free Recordings.
(S:UCCESSFUL SONGS, 6 North, Dangury g3,
onn.

TV SERVICE ORDER BOOKS for use with your
rubber stamp. Duplicate or triplicate. Low cost.
Write for FREE 32 PAGE CATALOG and Special
Rubber Stamp Offer. OELRICH PUBLICATIONS,
6556 W. Higgins, Chicago, IIl. 60656.

FOR RENT, airconditioned space formerly occu-
pied Western Union Telegraph Co. Suitable elec-
tronic manufacturing plants. Room 508, Frank-
lin, Houston, Texas.

Canadians

GIANT SURPLUS BARGAIN PACKED CATA.
LOGS. Electronics. Hi-Fi, Shortwave, Amateur,
Citizens Radio, Rush $1.00 (Refunded), ETCO,
Box 741, Dept. R. Montreal 1, Can.

WANTED

QUICK CASH ... for Electronic EQUIPMENT,
COMPONENTS, unused TUBES. Send list now!
BARRY, 512 Broadway, New York, N. Y. 10012,
212 WALKER 5-7000.

G-R, H-P, L&N, etc., Special tubes, manuals,
military electronics. ENGINEERING ASSOCI.
ATES, 434 Patterson Road, Dayton 19, Ohio.

ALL MAKES OF ELECTRICAL INSTRUMENTS

AND TESTING equipment repaired. HAZELTON

:\JNSTRUMENT CO., 128 Liberty St., New York,
Y.

METERS—MULTIMETERS REPAIRED and cali-
brated. BIGELOW ELECTRONICS, Box 71-8,
Bluffton, Ohio.

SPEAKER RECONING. Satisfaction Guaranteed.
C & M RECONE CO., 18 E. Trenton Ave., Mor-
risville, Pa.

TRANSISTORIZED products dealers catalog, $1.
INTERMARKET, CPO 1717, Tokyo, Japan,
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RAD-TEL'S
MONEY BACK
GUARANTEE

IF YOU ARE NOT COMPLETELY SATISFIED

ON RAD-TEL'S
ALITY BRAND

NEW TUBES!

ONE DAY SERVICE
OVER 500 TYPES IN STOCK

EACH TUBE INDIVIDUALLY & ATTRACTIVELY
BOXED & BRANDED RAD-TEL

*Manufacturer's suggested list price ’ RADTH. A

ONE YEAR GUARANTEE

Rad-Tel will replace any tube that does not give
efficient performance for 1 yea? om’date of purchase.

iy

Mide inysa.

.

RAD-TEL TUBE CO. NOT AFFILIATED WITH ANY
OTHER MAIL ORDER TUBE COMPANY

Price | aty. Type Price | Qty. Type Price | Qty. Type Price aty. Type Price | Qty. Type Price | Qty. Type Price| Qty. Type Price
024 .79 | ___saas 54 | __BAXS .74 | —6DA4 .68 __6SQ7GT .94 ( __12Al8 .95 | —12DTS .76 J .._.19AU4 .87
__1AX2 .62 | __5aATe ‘a3 | __eBas .50 | —6DEE .61 W —6T4 899 | __12a05 .60 |__120T7 .79 |__198GeE 1.39
___1B3 79 | __5BK7 86 | __6BCS 61 | —6DGS6 .62 — 678 .85 | ——12AT6 .50 | __12DT8 .78 | ——19EAB .79
—_1DN5 55| _seay 101 | __eBC8 1.04 | —6DJB 1.21 @ —_6UB 83| —_12aT7 .76 | _120w8 .89 | __19T8 85
__1G3 79| __sBRe 83| __e8BESs 55 | —6DKE .59 —_6VEGT .54 | __12AU6 .51 | __12DZ6 .62 {__21EX6 1.49
- 2103 .79 | —_5CG8 .81 | —_B6BFS 90 | —6DNE& 1.55 ___6w4 61 | —12AU7 .61 | _12EDS 62 | _25AX4 .70
__1K3 .79 | __scLe 76 | —_68F8 .44 | —6DQ6 1.10 —_6W6 71 | —_12Aave 41 | __12€EG6 .62 __ 25CS .53
—1R5 .77 | —scas 84 | __6BGe 1.70 | —6DTS .81 | __6X4 .41 | —12AV7 .82 |_12EK6 .62 | ___25CAS .59
__1SS 75| _seas .80 | —6BHe .98 | —6DTE .53 | ___6XB .80 | __12AX4 .67 | ___12EL6 .50 }__25CD6 1.52
__1Ta 72| __seus .80 | —6BJE 65 | —6DT8 .94 W __TAB .68 | —_12AX7 .63 | _12€26 .57 |__2s5CUs 1.11
__1us 65| __sJe 72| __6B)7 79 —_6EASB .79 —TAUY .65 | ——12AY7 1.44 | ___12F8 .66 | ___25SDN6 1.42
___1x28 B2 | —_5T8 86 | __6BK7 .85 | —SEBS .73 ___TEYE 75 | —12A27 .86 | __12FA6 .79
—_28Fa .96 | __sua 60 | _eBL7 109 | —6EBE 94 W __7ve .69 | 1284 .68 . - —=—25EHuS 3%
“3aLs .46 | __sus ‘8a | —_eBNe .74 | —6Ems .77 ll__eaus 90| __12BD6 .50 |— Mo SONNaste T
—_3aUB 54 | __sve 's6 | —_epas 1.12 | —6EmM7 .82 @ __8Aws 93| ___12BEE .53 —'g"‘a 97 | ___25w4 -68
—3AVE .42 | ——SX8 82 | —68BQ7 1.00 | —6EUB .79 @ —B8BQ5S .60 | —128F6 .60 —:2222 ,':2 32615 35
—_3ecs  63] __sy3 a6 | —sBus .70 | —6EVS .75 W __8€GT .63 [—_12BHT 77§70 LT g, —:ZE: ‘6h
—_3BN6 75| __eaps .46 | __6BX7 1.1 | —6Ewe .57 W ___8CM7 .70 _—12BKS 1.00 1770 55 i T35 a2
“3sue 78| —eac? 96 | _esze .55 | —6EY6 .75 W __8CN7 971 __12BL6  S6 TR0 L 31T oo leo
—38Y6 58| __gaFa 101 | —_6BZ7 1.03 | —BFGY .69 fl —8Cs7 74 | ——12BA6 196 | == 0. oo —gum -
— 3326 s6 | __6AGS 70 | —6Ca .45 | —6FV8 .79 —B8EBB .94 | —12BR7 .74 _12SKTGT.95 —5085 a
TT3cBe 56| _6AMs 81 |__ecBs .85 | —6CHe .80  __8FAT 56| —128VT .T6 | 7,00, g0 | Tsocs =
P 1 58| _—eaHe 1.10 | —s6cD6 1.51 | —6GKS 61 —9CLs .79 | —12BY7 .77 —— - g .53
“iocs 85| —eaxs s | —sce7 .61 | —6GKe .79 W __11CY7 75| 12827 .86 |75 q,0r gy —cg B
“3owe 80| —eals a7 | —ece .o | —6GN8 .94 12”4 60| ——12CNS .56 |70, T gy —sgt‘ ':3,
—_3DT6 .54 | —_6AMS 78 | ——6CL8 79 | —6H8 se ]l —12a85 60| __12CR6 .67 |— 0/ = _;’1 7 :

. = 63| ___1723 .88
T3cks 99| __saas .53 | —6CM7 .69 | —6JSGT .51 __12ACE B3] __13gus .58 12w .71 807 75
304 63| __6ass .60 | ——6CNT .70 | —8J6 71 12806 570 __ 12006 1.06 | 7700, 47| )
——354 75| __eate .49 |.—6Ca8 .92 | —6K8 63 | —128€6 50| “yocxe .54 |7 :
—_va ‘63| _eaTE ‘a6 | __6CRS 60| __6Sa 52 —_124€7 .84 | __1204 .69 |—17AX4 .67
——spa7 101 | —6ava .es | ——scse 87| __esarer .9 @ —124F3 .73]__120€8 .63 —=1Z0as, [1.06 OUR
—ioer | T%ave sz | —ecs7 s | —esw1 102 __12aF6 .67 |__120L8 .88 |—18FWE .43
~_ioTe 55| __eaus .87 | —6CUS .58 | __65)7 ‘ss | —'24)6 62 _12006 1.04 |—18FXE .53 16th
T 4GMSE 60 | —eave ‘a1 | —e6cus  1.08 | __eskiGT .95 —12AL5 47"' __12087 .ea ' —18FYE .50 YEAR
—_5ame .79 | __eaws .90 | —6CYS .70 | __BSLIGT .84
e sAwS 90 | —lcyy 71| _esny _es ORDER TYPES NOT LISTED
Easy to work on
- CHEATER CURD set while pane! is off. FREEI se“d FOI' New TUbe & Pﬂl"s (0'0'09
6 ft., No. 154 29¢ ea. Lots of 3—25¢ ea. e Send For Trouble Shooting Guide

TUBE SUBSTITUTION BOOK

@ Over 11,000 direct tube
substitutes

B Only all-inclusive directory of
electron tube equivalents:
— For USA electron tubes
— Substitutes for foreign tubes
— Picture tubes, newer models

3 - Picture tubes, older models

— transistor replacements
— Army-Navy, V.T. substitutes

-+ RAD-TEL TUBE CO. .
r-v".' [} anp HI-Fi
55 CHAMBERS STREET. NEWARK, NEW JERSEY 07105

TERMS 25% deposit must accompany all orders. balance C 0O Orders under 35
400 31 handling charge plus postage Orders over $5 plus postage Approa 8 tubes

per 1 1o Subject to prior sale No 0.0 s outside continental US A |

98

Fast, Dependable service — Selling direct by mail for over 16 years :
Total

RAD-TEL Tube Co. Tubes § i
DEPT. RE Total

Part(s) $ }

55 Chambers Street Postage § |

Newark, New dagsey 07105 Grand 1

Total S

ENCLOSED 1S § Piease rush order |

SEND' —_ TUBE SUBSTITUTION BOOK, No. 193 ( 1.25 EACH l

. Cheater Cord 29¢ ea. Lots of 3 - 25¢c ea. #154 [}

Orders under $5.00 - Add $1.00 handling charge - plus postage. ]

I [0 Send FREE Tube and Parts Catalog ]

e [1Send FREE Trouble Shooting Guide |

NAME . R — - s —— "+ YT . :

ADDRESS e . p—— o '

CITY ZONE STATE ]
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LIMA, O., SERVICEMEN
SWITCHTO

JERROLD

... they weren’t “snowed” 7

by doubletalk!

Time and again, throughout the country, it’s happen-
ing. Wherever we introduce Paralog antennas and ask
servicemen to test their performance against compe-
tition, Paralog wins new supporters hands-down.

So it went in the difficult Lima (Ohio) reception
area when our distributor, Allied Supply, presented
the Paralog line to local servicemen. Shown here are a
few of the Lima servicemen, previously dealers for

RAY MAGER, MONTGOMERY WARD

“"Paralog works better than any other
VIHF antenna ever made. We had 200
calls within two weeks. Some of our
customers pull in Cleveland, over 160
miles away, consistently.”

field-strength-meter

TOM LAMBERT and FRED ANSEL,

RALPH DEPALMA, RADIO HOSPITAL

“We insisted on a side-by-side, in-the-air
test., . . .
proved Paralog superior. ... This has been
our first big boom in antenna husiness
since the introduction of TV in 1951.”

ROGER HEFNER, HEFNER TV

other brands, who are now solidly behind the fabulous
new Paralog. AND WHY THE SWITCH? Not
because of trumped-up “‘gain charts” or gobbledegook.
Simply because they’ve found that Paralog sells on
its performance in all areas.

Have you tried the Jerrold-Taco Paralog side-by-
side with its competition ? Don't—unless you're ready
to join the growing army of Paralog boosters.

PHILIP NEWLAND, IR., OTIS & CO.

“Our company sold 689, of the color
TV in our county in 1962. Obviously
we have to use the best antennas, with
the best front-to-back rejection. We've
switehed from Brand C to Paralog.”

Results

For complete information,
write Distributor Sales Di-
vision, Jerrold Electronics,
Philadelphia, Pa. 19132.

JERROLD

ELECTRONICS

VANGUARD ANTENNA SERVICE

“We’'ve been installing antennas for 13 years.
When Paralog hit Lima we found it outperformed
Brand C, was built better, and we’ve been using it
1009, ever since.”

“*As a set dealer who has antenna in-
stallations done by an independent
installer, the only reception product
I insist on is Paralog after seeing its
performance in the tough Lima area.”

www americanradiohistorvy com
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Z of the top 10 replacement receiving tube types”®
were developed by RCA!

This is RCA product leadership at work, creating tubes
with great versatility to be used in a wide variety of
applications.

As part of its constant search for new heights of tube
performance, RCA continues to introduce improvements
with new materials and processes. Developments in
recent years include N-132 Cathode Base Material which
offers exceptional uniformity of characteristics and
therefore greater reliability ;S-311 Plate Material which
asults in very effective heat dissipation; and the revo-
jonary Dark Heater which drastically reduces the
ce of heater-associated tube failures. RCA’s latest
spment, the Bonded Cathode, virtually eliminates
-peeling problems.

When vou recommend and use RCA receiving tubes,
you identify your business with the industry’s product
leader, RCA, the brand known for high quality stand-
ards and wide acceptance by industry and consumers.

Your authorized RCA distributor is ready to supply you
with top-quality receiving tubes, produced by RCA, the
Most Trusted Name in Electronics.

*L 1A report of industry replacement sales for first 9 months, 1963
RCA ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.

\ ! ! The Most Trusted Name in Electronics
A}

S—
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