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PRETTY
as a picture

...TOUGH
as nails!

Model 641
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SETTING NEW STANDARDS IN SOUND

THE NEW ELECTRO-VOICE
MODEL 641 AND 634
UTILITY MICROPHONES

Now! An exciting new answer to your most
demanding microphone needs! The Electro- %
Voice Model 641 and 634 utility micro-
phones. Handsome new style wedded to
rugged, dependable performance. Looks
good anywhere...sounds great everywhere!

Specify the Model 641 for floor or desk
stand use in school sound systems, tape
recorders or industrial applications. Choose
the Model 634 for custom mounting on
boom or gooseneck in language laboratories,
paging systems or wherever semi-permanent
mounting is required.

Identical except for mounting, the 641 and
634 both feature a precision dynamic element
with remarkable E-V Acoustalloy® dia-
phragm for smooth, peak-free response and
unparalleled reliability despite high shock,
moisture or heat. The generous diameter
plus a high-energy magnetic structure offers
excellent sensitivity for every application,

The precision dynamic element is carefully
“packaged” in modern, unbreakable Cyco-
lac* plastic combined with a satin-chromium
finished, high-density die casting that soaks
up abuse yet stays attractive for years.
Handy on-off switch is included. Choice of
high- or balanced low-impedance models.

In every way these fresh new dynamics set
new standards of appearance and perform-
ance . . . yet the price is surprisingly low!
The result of advanced engineering plus the
most modern and efficient production facil-
ities in the industry! Make the Electro-Voice
Models 641 and 634 your new standards of
utility microphone excellence, today!

*T M. Borg-Warner

Model 634

SPECIFICATIONS: Response

70-10,000 cps. Omni-directional,
Sensitvity -57 db (Hi-Z, ref. 0 db=

1 volt/dyne/cm2). Available Hi-Z or
balanced 150 ohms. 641: 5/8”-27 mounting,
6-foot cable with connector at microphone.
$35.00 List. 634: 5/8”-27 thread at back,
6-foot cable coaxlal with mounting thread.
$31.50 List. (Normal trade discounts appiy).

ELECTRO-VOICE, INC.
Dept. 532N, Buchanan, Michigan
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The HIDDEN 600" wrote these 6 SUCCESS STORIES. ..
Service Technicians supply the happy endings!

Capacitor success stories are no novelty at Sprague. The “Hidden 6007,
Sprague’s behind-the-scenes staff of 600 experienced researchers, have
authored scores of them! And customers add new chapters every day. But
none has proved more popular than the 6 best sellers shown here. Developed
by the largest research organization in the capacitor industry, thesc 6
assure happy endings to service technicians’ problems.

© DIFILM® BLACK BEAUTY® MOLDED TUBULAR CAPACITORS

| The world’s most humidity-resistant molded capacitors. Dual
’ dielectric—polyester film and special capacitor tissue—com-
bines best features of both. Exclusive HCX® solid impregnant
i . produces rock-hard section—nothing to leak. Tough case of
; ! non-flammable phenolic—cannot be damaged in handling. l
|
i

(2] DIFILM® ORANGE DROP® DIPPED TUBULAR CAPACITORS

Especially made for exact, original replacement of radial-lead
tubulars. Dual dielectric combines the best features of both
polyester film and special capacitor tissue. Exclusive HCX®
solid impregnant—no oil to leak, no wax to drip. Double
dipped in bright orange epoxy resin to beat heat and humidity.

9 TWIST-LOK® ELECTROLYTIC CAPACITORS

; The most dependable capacitors of their type. Built to “‘take
it” under torrid 185°F (85°C) temperatures—in crowded
TV chassis, sizzling auto radios, portable and ac-dc table
radios, radio-phono combinations, etc. Hermetically sealed
in aluminum cases for exceptionally long life. Withstand high
surge voltages. Ideal for high ripple selenium rectifier circuits.

(4] ATOM® necmownc CAPACITORS

~ The smallest dependable electrolytics designed for 85°C opera- i

. < @\‘\gﬁﬁ\ = tion in voltages to 450 WVDC. Small enough to fit anywhere, |
3 /‘M work anywhere. Low leakage and long shelf life. Will with-
: stand high temperatures, high ripple currents, high surge volt-

‘ ages. Metal case construction with Kraft insulating sleeve.

© LITTL-LYTIC® ELECTROLYTIC CAPACITORS

Ultra-tiny size for use in transistorized equipment. High de- !
gree of reliability at reasonable price. All-welded construction ‘
f-«/ —no pressure joints to cause “open” circuits. Withstand | ’
: temperatures to 85°C (185°F). Hermetically sealed. Extremely i
low leakage current. Designed for long shelf life—particularly . |
important in sets used only part of the year. l

® CERA-MITE® CERAMIC CAPACITORS
Tiny, tough, dependable in practically every application. Low | |
self-inductance of silvered flat-plate design gives improved

\ by-pass action in TV r-f circuits. Higher self-resonant frequen-

3 - \\:\\ cy than tubular ceramics or micas. Tough moisture-proof

; coating. Designed for 85°C operation.

Bany e

sk The “Hidden 600" are Sprague’s 600 experienced researchers who staff the largest re-
search organization in the electronic component indusiry and who back up the efforts of
some 8,500 Sprague employees in 16 planis strategically located throughout the United States.

SPRAGUE

Handy Hanging Wall Catalog C-457 gives complete service part list-
ings. Ask your Sprague Distributor for a copy, or write Sprague Prod-
ucts Company, 51 Marshall Street, North Adams, Massachusetts.

6$-347 R1

THE MARK OF RELIABILITY

CIRCLE NO 141 ON READER SERVICE PAGE

ELECTRONICS WORLD i: puhlished twonthly by Ziff-Davis I'ul Vl\xn;, (()m))’ln\ at 4131 =ooat Wiabash Avenue. Chicago 5, HI!I!O!S Subﬁcllptlnn rates: one yvear United Statex and

possassions 85.00: Cannda and Pan American Union countries ul gl other foreign countries $46.00 SNeeond Cliss pastige paid at Chicago. Hliners and at additional madling
c(h(-s Authorized as sccond claxs mail by the lnst ()ﬂx(‘o Department, Ottaws Canads ni for payment nf postage m cash. May 1963: vol. 69, No. 5.
<<~ CIRCLE NO. 113 ON READER SERVICE PAGE 1
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SCOTT

sivreamaster

Multiplex Version of the Famous 310 Tuner Selected for ‘‘Telstar”

Now the world famous 310 tuner is fully equipped for Stereo
Reception. The 310 is considered the most outstanding FM tuner
available. It is used for commercial applications and critical broad-
cast relay work throughout the world. Its extreme sensitivity,
selectivity and low distortion make it the logical choice for the
most critical installations. The new 310E is equipped with the
famous Time-Switching multiplex circuitry, pioneered by Scott, and
universally accepted as the best way for achieving optimum stereo
separation. Here is a tuner of broadcast quality, suggested for use
in critical reception areas where its extreme sensitivity, excellent
capture and low distortion are required. It is also recommended
for the audio enthusiast who requires the very finest tuner possible
at the present state of the art.

310E FM Stereo Tuner Outstanding Features:

1, Sensitive illuminated tuning meter for optimum orien- \ ) e
tation and station selection. 2. Convenient front-panel ¢ 2 /
recorder output jack. 3. Laboratory-type precision L /
vernier tuning control. 4. Auto-Sensor circuitry for fully )
automatic operation. 5. Mode Control with these posi- | #
tions (FM Monophonic, FM Stereo, FM Stereo Automatic). | (7
6. Interstation noise suppressor. 7. Silver plated RF |
Cascode front end. 8. Scott's unique “Time Switching" ¥
multiplex circuitry. 9. 2 megacycle wide-band de- !
tector. 10. Three limiting stages, assuring fully quieted 3
performance on even the weakest signals. 11. Power/

Filter (with these positions: Off, On, Sub-channel Filter,
Stereo Filter). 12. Stereo Threshold. ! 3 1

SCOTT”

* Slightly higher west of the Rockies.

H.H. SCOTTINC., 111 Powdermill Rd., Maynard, Mass.
Export: Morhan Exporting Corp., 458 Broadway. N.Y.C.
Canada: Atlas Radio Carp., 50 Wingold Ave., Toronta

Accessor Xt

Subject to ch ithout noti .
ubject to change without notice., Accessory cases extra, i o oo

r
!
|
|
|
|
!
|
!
!

/ : Please
|
|
|
I
|
|
|
|
|
|
|
|
|
I
i
|

Experiment

310E Technical Specifications

IHFM Sensitivity 1.9 microvolts; Drift .02%;
Capture Ratio 2db; Selectivity (adjacent chan-
nel) 50 db; FM Detector Bandwidth 2 mc;, FM
Limiting Stages, 3; FM [F Stages, 4; Frequency
1 db) 30 to 15,000 cps (IHFM
less than 0.5%;

Spurious Response Rejection 85db; Separation

Response (=
limits); Harmonic Distortion
35 db. Controls: Main Tuning, Interstation Noise
Suppressor, Sub-Channel Filter.
accessory case: 15V4W x 514 H x 131, D. Price:
$279.95

Level, Size in

H. H. Scott Inc.
111 Powdermill Rd., Dept. 160-05
Maynard, Mass.

rush me complete specifications ‘on the new

Scott 310E FM Stereo Tuner.

Name _

Address _

City Zone____ State

Send name and oddress of interested friends

CIRCLE NO. 138 ON READER SERVICE PAGE

"
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Recording-Storage Tubes and Their Applications A. S. Luftman

These are special-purpose write-read tubes. Pictures can be stored
and read out immediately or later. They are making it possible to
display bright radar patterns for harbor and air-traffic control.

Tolerance Calculator Robert K. Re
How Tough Are the Proposed CB Regulations? R. L. Conhaim
The newly proposed rules are neither harsh nor unreasonable. They do, how-

ever, spell out exactly how the Citizens Band is to be used. The non-legit-
imate user and the persistent violator 1cill be the only ones disappointed.

Hysteresis-Loop Plotter John H. Fasal
Design of an oscilloscope adapter. Examining visually the chuaracteristics of
magnetic materials streamlines the tusk of designing chokes and transformers,
Recent Developments in Electronics
Latest Advances in Touch Control C. E. Atkins
Brand-new solid-stute switches in unique circuitry make possible modern

capacity-operated relays. Used in industry and in the home, these devices
are more reliuble, less expensive, compuct, and use little standby power.

Directory of Importers and Manufacturers
of Japanese Transistor Radios

Twin-T Oscillators: Design & Application Fred Maynard
Modern Capacitors John R, Collins
A Transient Evaluator Ronald L. Ives

14-Watt Transistor Hi-Fi Amplifier D. F. Rehberger
Construction of a compact, low-cost, OTL unit that has low distortion.

Tunable Phase-Shift Audio Filter Ronald L. Ives

Are You a Potential Electronics Technical Writer? C. Glickstein
Home-Made Printed Circuits Thomas J. Barmore

Stereo Indicator Light Circuit Llarry Blaser

Upgrading Simple FM Tuners E. W. Cassaday

Quarter-Track Mono Crosstalk Remedy Monroe Corn

For the Record (Editorial) W. A Stocklin
Lasers and Their Future

14 EW Lab Tested

Scott 333 AM-FM-MPX Tuner

Acoustic Research Turntable / Arm
52 MPATI—Its Problems & Solutions John T. Frye

MONTHLY FEATURES
Coming Next Month....... 4 Radio & TV News......... 66
Letters from Our Readers... 10 Electronic Crosswords ... .. 68
Reader Service Page....... 17 Book Reviews ............ 74
New Products & Literature. . 87
Copyright © 1963 by Ziff-Davis Publishing Company. All rights rescrved.
May, 1963
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THIS MONTH'S COVER
shows a cutaway view of a
new Raytheon dual-gun Re-
cording-Storage Tube. Vis-
val information is written
into this special cathode-
ray tube, stored, and is
then read out immediately
or at some later time. One
use of these tubes is to
convert PPl radar displays
showing harbor and air
traffic into TV pictures
having high uniform bright-
ness and the ability to
show target motion. Infor-
mation storage is another
use. Bottom display shows
storage of pictures of
railroad cars entering a
freight yard. For complete
story, see page 21. (lllus-
tration: Otto E. Markevics)
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HIGH FIDELITY SYSTEMS — A User's
Guide by Roy F. Allison
AR Library Vot. 1 70 pp., illus., paper $1.00

This is a layman's practical guide to high
fidelity installation. We think that it will be-
come a classic work for novices (and perhaps
be consulted secretly by professionals).
Norman Eisenberg writes in High Fidelity:
“ ..welcome addition to the small but
growing body of serious literature on
home music systems . . . Allison addresses
himself with clarity and in-
telligence to the rank nov-
ice.” From Jack Grubel's review
in the Bergen Evening Record:
“. ..completely basic ... If
this doesn’t give you a road-
map into the field of hi-fi,
nothing will."”

REPRODUCTION OF SOUND
by Edgar Villchur
AR Library Vol. 2 93 pp., illus., paper $2.00

Vol. 2 explains how components work rather
than how to use them, but it presupposes no
technical or mathematical background. Hans
Fantel says in HiFi/Stereo Review: “. . . just
the book to satisfy that intellectual itch
for deeper understanding . ..Villchur has
his material so tightly organized and
writes about it with such lucid economy of
words that even the more technical as-
pects of audio become in-
telligible . . .”” Martin Mayer
writes in Esquire: “.. far and

v_-_.'-“

away the best introduction ;’-0{? ;
to the subject ever writen '}IJ
— literate, intelligent and, AT
of course, immensely knowl-
edgeable.”

AR Needie Force Gauge $1.00

The same gauge that is supplied with AR turn-
tables. It is an equal arm balance with weights
to Y4 gram, accurate enough

to be used at the AR plant | :
(=5%), and complete with
instructions and case.

ACOUSTIC RESEARCH, INC.
24 Thorndike St., Cambridge 41, Mass,

Please send me the following:

O Roy Allison's “High Fidelity Systems— A User's
Guide” at $1

[ Edgar Villchur’s “Reproduction of Sound"’ at $2

[1 AR needle force gauge at $1

| enclose $ in Lills, money order, or
check only. (All prices postpaid.)

NAME

ADDRESS

CIRCLE NO. 100 ON READER SERVICE PAGE
q

COMING
NEXT
MONTH

HOW WILL U.H.F. TV AFFECT YOU?

The forthcoming wh.f. TV boon was
triggered when a law was passed man-
dating that all receivers, beginning in
April, 1964, must be able to receive all
channels. How will this affect the viewer,
the broadcaster, and the service tech-
nician? What problems are involved?
Many of the answers, involving TV
translators, have already been worked
out—offering encouragement to all in-
terested parties.

COLUMN LOUDSPEAKER SYSTEMS

Although popular in Europe for many
vears, it Is only recently that these
unique sound-reinforcing public-address
speakers have found acceptance in the
U.S. Their ability to do the job depends
on a number of related factors which are
discussed in detail by G. L. Augspurger.

NEW CITIZENS BAND CIRCUITS

Another article in our current series
of analyses of new developments in
CB equipment. A transistorized 5-watt
transceiver by Cadre, a mike-conversion
kit from Shure, and a handy CB service
instrument by Seco are discussed.

MAKING ETCHED CIRCUIT BOARDS
R. W. Bailey of Ohio State University’s
Department of Physics describes a sim-

—

Electronies World |

-l
Sagr
By

ple technique, suitable for small labora-
tories and pilot operations, for making
high-quality printed boards using read-
ily available materials. He gives details
on the processing of both single- and
double-sided boards.

HIGH-PERFORMANCE TRANSISTOR

IGNITION SYSTEM

The design and construction of a thor-
oughly tested system which features
good performance, low-cost, minimum
battery drain, and minimum ignition
maintenance. The circuit can be used
with either positive- or negative-ground
automotive battery systems.

SELECTIVE CALLING FOR 2-WAY RADIO
Martin Golden of Hammarlund dis-
cusses the causes of interference in two-
way radio communications systems and
describes how tone-squelch techniques
can be used to reduce noise when signals
are not being received. Systems, as de-
veloped by Motorola, General Electric,
RCA, and Hammarlund, are carefully
analyzed.

All these and many more interesting
and informative articles will be yours in
the JUNE issue of ELECTRONICS
WORLD . . .on sale May 21st.
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DID YOU EARN $6,000.00 1o $8,000.00 LAST YEAR?
THESE MEN DID — AFTER COMPLETING GRANTHAM TRAINING

Here, in a nutshell, are their success stories:

“I was a grocery clerk...”
(Max D. Reece, Seattle, Washington)

He says: “Before I took the course, I
was a grocery clerk.” He states that the
Grantham course enabled him to gain
employment in electronics. (His salary
is now over $6,000.00 a year.)

“money saved...”
(David R. Karn, Spokane, Washington)

He says: “I worked for Boeing and
Lockheed. .. due to Grantham train-
ing. With the money I saved from elec-
tronics employment, I am now able to
attend college.” He says the course was
“invaluable™ in deciding his career.

“test given by employer...”
(Douglas E. Evers, Seattle, Washington)

He says that Grantham training *...
helped greatly in obtaining a high score
on the test given by my employer.”
(Employed in electronics by a large air-
plane manufacturer. Salary: $7,000.00
a year.)

“would not have been hired...”
(Robert F. Henke, Carnegie, Penna.)

He says: “Without Grantham training,
1 would not have been hired. My job is
more satisfying. interesting, and pays
much more.” (He is engineer at Radio
Station KQV. Salary: Over $7,000.00.)

“able to move in...”
(E. W. Hale, Arlington, Virginia)

He says: “Was able to move into this
job after having Grantham training.”
(Now employed by a large airline at
over $7,000.00 a year. He maintains
radio equipment.)

“amazed...”
(Douglas S. Atkins, Las Vegas, Nevada)

He says: "I was amazed...” at how
complete the course is. He credits
Grantham with preparing him for his
last two promotions. (Earns $6,500.00
plus $3,500.00 in bonus and overtime.)

“wages tripled...”
V. Godoshian, Pontiac, Michigan)

He says: “My wages have tripled (since
completing the course)...” What influ-
ence did the course have? “My job de-
pended on it.” (He is employed at a ra-
dio station. His salary: Over $7.000.00
a year.)

“a classmate told me.,.”
(Antone J. Mello, Grand Rapids, Mich.)

He says that a classmate told him
about the opening that led to his pres-
ent job. (Employed by radio-TV sta-
tion. Salary: Over $8,000.00 n year.
Says GSE training got him his job.)

“by far the best...”
(Michael J, Mitchell, Seattle, Washington)

He says: “Your course did help me...
it is by far the best in its field.” (He
earns $6,800.00 plus overtime. Also,
his part-time electronics company nets
him an additional $1,500.00.)

What about other Grantham graduates?

Many others, like these men, have greatly improved
their positions after getting their first class F.C.C. licenses
through Grantham training. Frequently, these men write
to us or drop in at one of our schools to let us know
how much the training and the license means to them.
And, if we don’t hear from them before very long, we
write them, to learn what they have been doing since
graduating from our school.

As a matter of fact, it wasn't very long ago that we
sent out a questionnaire form to a number of our gradu-
ates. We wish you could see their replies. Actually, in

When you receive our brochure, you will see that Grantham offers
both home study instruction and resident (classroom) instruction.
You will see how these training programs are conducted, the length
of time necessary for completion of the course, and all other pertinent

A Word About the Course of Instruction: r=—=—= Eiﬁﬁ&??&.ﬁ{?aﬁ,,‘_@‘]

information.

The brochure will tell you, for example, that the resident course
can be completed in just 12 weeks. It will tell you how you can estimate
the length of time necessary for completion of the home study course.
And, it will tell you that Grantham School is an accredited member of

the National Home Study Council.

GRANTHAM SCHOOL OF ELECTRONICS

821-19th Street, NW

1505 N. wWestern Ave.
Hollywood 27, Calif.

408 Marion Street
Seattle 4, wash.

3123 Gillham Road
Kansas City 9, Mo.

many cases, these men plainly stated that they could not
have advanced so rapidly in their jobs, in both prestige
and in salary, if they had not taken our course of train-
ing. And, as we expected, this survey proved that the
turning point in a man’s career often comes when he
obtains his first class F.C.C. license.

We are encouraged by their successes. There is no
better proof, we feel, that the Grantham course can do
big things for others. It can do big things for you. Why
not look into it? We invite your inquiry. Use the coupon
below and we will send you our brochure by return mail.

]
| To: GRANTHAM SCHOOL OF ELECTRONICS
i NATIONAL HEADQUARTERS OFFICE .

1505 N. Western Ave., Hollywood 27, Calif.
| Upon receipt of this coupon, the School will send complete
l details by return mail. There is no obligation, and no
| salesman will call. (Please indicate the division of the
| School in which you are interested.) (7] Hollywood classes,
| [J Seattle classes, [J Kansas City classes, (] Washington
I classes, (] Home Study.
|
|
|
I
|
|
|

Name __ _ o Age
(PLEASE PRINT)

Address

City

Washington 6, D. C.
(HO 7.7727) (MA 2-7227) (JE 1-6320) (ST 3-3614) L___________________EG_E_]
May, 1963 CIRCLE NO. 119 ON READER SERVICE PAGE 5
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Becauce you've got to
QEE it - o BELIEVE it
- - -we will cend you
a FREE cample!!l

LOCAL
LOCKI] MG

DRY TRANSFER TITLES
FOR PROTOTYPES AND
ELECTRONIC PANELS

Imagine lettering that transfers DRY to
almost any surface — paper, wood, glass,
metal, plastic — with just a quick, light
pressure! Not just any lettering but the
finest, most meticulous lettering in the
world transfers from the carrying sheet
to your prototypes, electronic panels, or
engineering drawings.

NOT A DECAL—NO WATER—NO TAPES
NO SCREENS — GOES ON INSTANTLY
JUST PRESS AND IT'S THERE
MAKES PROTOTYPES LOOK LIKE
FINISHED EQUIPMENT!
Complete “Instant Lettering” Title Sets
contain 24 sheets with thousands of pre-
set words and phrases researched to give
you the greatest variety and flexibility.

NO. 958—BIlaCK ......cccooeirrviiiiinrnace s $4.95
No. 959—White ... 4.95

Now in stock at Allied, Lafayette, New-
ark, Harvey Radio and other selected
electronic distributors.

WRITE « WIRE - PHONE FOR FREE SAMPLE!

THE DATAK CORPORATION

63 71st STREET GUTTENBERG, N. J.

N.J. 201—UN 4-6555 N.Y. 212—LA 4-0346
CIRCLE NO. 109 ON READER SERVICE PAGE
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{or the record

WM. A. STOCKLIN, EDITOR

LASERS AND THEIR FUTURE

LTHOUGH the basic theory of laser
operation has been known for some
time, it wasn’t until 1960 that Dr. T. H.
Maiman, then with Hughes Aircraft
Company, demonstrated the first work-
ing model. Since that time, only three
years ago, over 400 companies in the
electronics industry have entered the
field of laser development and research.
No one really knows when this un-
precedented drive will stop, but we do
know that the laser will have a greater
influence, not only on the electronics in-
dustry but on all mankind, than any de-
velopment in recent vears. In fact, many
experts foresee a multi-billion-dollar in-
dustry in the making.

There are good reasons for this opti-
mism. Never before has a light beam as
powerful as that of the laser been pro-
duced. Some models have been able to
produce an intensity equivalent to that
of a million 100-watt light bulbs. The
light beam produced by a laser may be
no thicker than a lead pencil; what is
more this beam does not diffuse like that
of an ordinary flashlight,

The most unique property of the laser
beam is its “coherence.” This means that
the energy waves forming the light are
all in phase. The laser thus generates a
single frequency or narrow band of fre-
quencies much like an r.f. oscillator but
in the infrared and visible light portions
of the spectrum. This “light oscillator”
can be modulated for transmission of
communications without undue diffi-
culty.

MIT and Raythcon scientists demon-
strated some time ago that a laser beam
of light could be directed to the moon
and reflected back to earth, while other
experiments have shown that this same
type of light ray can cut metal and be
used in delicate surgery. Although these
are exciting applications, they do not
represent a fraction of the laser’s poten-
tial. More practical applications will be
found in the areas of comumunications
and military weapons.

General Telephone & Electronics
Laboratories recently demonstrated the
transmission of a TV picture on a micro-
wave subcarrier that was modulated onto
a laser heam. Since the laser operates at
such high frequencies, a very large
amount of information can be carried.
For example, a laser beam communica-
tions svstem can handle more than

www.americanradiohistorv.com

100,000 telephone channels or more than
160 TV programs compared to the max-
imum capacity of present microwave
systems of only 600 tclephone channels
or 10 TV programs.

Unfortunately, this light beam is af-
fected by atmospheric conditions, but it
can be piped, with optical devices used
to deviate the beam from a straight-line
path. At high altitudes, however, this
same light beam could be used for static-
free, and certainly confidential, com-
munications between satellites and to
other planets.

In the military area, the laser offers
many interesting possibilities. It scems
likely, at some future date, that a laser
with increased power could be used to
destroy unwanted satellites, planes, and
enemy warheads. It has also been sug-
gested that it could be used as a destruc-
tive light ray, aimed like a giant search-
light at enemy ground forces.

Because of its extremely sharp beam,
the laser can be employed as a naviga-
tional aid operating with much greater
accuracy than is possible with conven-
tional radar.

Sperry Rand has within the past few
weeks demonstrated its use as a gyro-
scope, having potentially hetter accuracy
and without any of the mechanical
limitations and problems of conventional
gyros.

The original concept of the laser, i.c.,
the development of a coherent light
heam, is without a doubt one that should
be credited to the electronics industry.
This is because the majority of the com-
panies doing original research in lasers
are electronically oriented and its major
applications are in the field of electron-
ics. It should be acknowledged that most
of the carly development work in this
field was done by scientists and engineers
in the fields of optics, quantum mechan-
ics, physics, mathematics, and chemistry.
Now that the basic concept has been laid
down, it will be the responsibility of
electronically oriented personnel to de-
velop practical applications.

This combined effort by purely elec-
tronics  scientists and engineers with
those trained in other sciences is a form
of diversification and a trend which be-
gan with the development of the tran-
sistor. Such cooperation represents a for-
midable combination that cannot Dbe

beat. A

ELECTRONICS WORLD

»


www.americanradiohistory.com

Pick the course for your career...

T LES,
u'JICW.AE

SrTEEE

S

Electronics Technology

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

License

If you want a 1lst 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.

Mobile Radio, Microwave
and 2nd Class FCC Przp
aration are just a few of
the topics covered in tiis
“compact” program . , .
Carrier Telephony too,_ if
you so desire.

Here's an excellent s:u
dio engineering program
which will get you a st
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

ATED
o ° \'0

- 5
of Electronics °
1776 E. 17th Street, Dept. EW-77
Cleveland 14, Ohio

Oungn.-

v,
RO
.d

o

o
Yo s

Accredited Member
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complete details on our effective

without obligation . . .
Act NOW . . . and

Cleveland Institute home study.
insure your future in electronics.

Mail Coupon TODAY For FREE Catalog

Cleveland institute of Eiectronics
1776 E. 17th St., Dept. EW-77
Cleveland 14, Ohio

How to Succeed
in Electronics

Please send FREE Career Informa-
tion prepared to help me get ahead in
Electronics, without further obligation.

|
[ I
| [
| [
[ [
| |
|
I CHECK AREA OF MOST W‘AWMmmw'mwty:«w I
| INTEREST— - |
| D Electronics Technology D First Class FCC License ;
I D Industrial Electronics D Electronic Communications [
| [] Broadcast Engineering I . [
: other |
Your present occupation B
|
[ |
| Name Age |
| (please print) |
| Address |
| I
| City Zone___State |
[P CEoevcaoriVetcreniaraininennd iR oreaniC B PR W TP
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in your aria?

...then “bargain’ recording tape’s no bargain!

Trouble with cheap tape with an unknown name High potency oxides in “Scotch” Recording Tapes make
is simply this: You can’t see much difference between it and possible thirner, more flexible coatings that assure intimate
fine-quality tape. But you sure hear the difference when tiny head-to-tape contact for sharp resotution. Exclusive Silicone
imperfections are magnified into shattered sound . . . a danger lubrication that lasts the life of the tape assures smooth tape
greater than ever with today’s four-track stereco, where each travel. It protects against recorder head wear, extends tape life.
track of recording takes less than a quarter of the tape’s width. So for genuine “money’s worth” in performance, step up to

Surest way to record sound crystal clear, ¢njoy
maximum performance from your equipment is
to rely on “Scotrcu” BrAND Recording Tapes.
They are required by 3M to pass more than 100
quality tests to ensure inch-after-inch uniformity.
Result: identical recording characteristics—full
frequency sensitivity, wide dynamic range—
throughout each reel, reel after reel.

8 CIRCLE

the tape professionals prefer: “ScoOTCH” BRAND.

On SCOTCH® BRAND Recording Tape,
you hear it crystal clear!

PY8COTCH'* AND THE PLAID DESIGN ARE REGISTERED TRADEMARKS OF ™INNESOTA
MINING & MANUFACTURING CO., ST. PAUL 13, MINN. EXPORT: 99 PARK AVE., NEW YORK.
CANADA: LONDOM, ONTARID. 1963, 3m CO,

Magnetic Products Division B!l;mrlw

NO. 126 ON READER SERVICE PAGE ELECTRONICS WORLD
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"at_ Home

INDUSTRIAL-MILITARY ELECTRONICS

Learn Principles, Practices, Maintenance of Elec-
tronic equipment used today in business, industry,
defense. Covers Electronic controls and measurement,

other subjects.

RADIO AND TELEVISION SERVICING
Learn to service and maintain AM-FM Radios, TV

owin.

FCC LICENSE

Prepares you quickly for First Class License exams.
Every communications station must have one or more
FCC-licensed operators. Also valuable for Service
Technicians. You train at home.

COMPLETE COMMUNICATIONS

A comprehensive training course for men seeking
careers operating and maintaining transmitting equip-
ment in Radio-TV Broadcasting or mobile, marine,
aviation communications. Prepares you for FCC
License.

MOBILE COMMUNICATIONS

Training in installation and maintenance of mobile
equipment and associated base stations like those used
by fire and police, taxi companies, etc. Prepares you
for First Class FCC License exams.

MARINE COMMUNICATIONS

Shipboard transmitting equipment, direction finders,
depth indicators, radar are all covered in this course.
You prepare for your First Class Radiotelephone Li-
cense with Radar Endorsement.

AVIATION COMMUNICATIONS

For men who want careers working with and around
planes. Covers direction finders, ranges, markers,
loran, shoran, radar, landing systems, transmitters.
Prepares you for FCC License exams.

MATH FOR ELECTRONICS

A short course package of five carefully prepared
texts that take you from basic arithmetic review
through graphs and electronic formulas. Quick, com-
plete and low in cost.

BASIC ELECTRONICS

An abbreviated, 26-lesson course covering Automa-
tion-Electronics, Radio-Television language, compon-
ents and principles. Ideal for salesmen, hobbyists and
others who find it valuable to be familiar with the
fundamentals of this fast-growing industry.

1
2
3
4
J
b
1
8
9

AMERICA'S OLDEST AND LARG- &
EST TV-RADIO ELECTRONICS
HOME-STUDY SCHOOL

NHS(

otavN.,
o\i ks

O

May, 1963

OVTED 5
* cs,

sets, Stereo Hi-fi, PA systems, etc. A profitable, inter- |
esting field for part-time or full-time business of your |

a
A

your home. And all equipment

)
|
|
|
|
|
|
R 1
I [0 FCC License
|
|
|
|
i
!

Pick Your Field and Train

"7? wﬂh the Leader [V

computers, servos, telemetry, multiplexing, many |

@ Perhaps you're working in
t Electronics now and feel the
B need for an FCC License or
d more math . .. perhaps you’re
a hobbyist trying to decide be-
tween a career in Automation
or Communications ... perhaps
you’re a beginner who left
school early, but are thinking
about the career possibilities of
¢ building a spare-time or full-
time business of your own serv-
' icing radios and television sets.
Worker, hobbyist or beginner

.. whatever your deqlre, there’s
Electronics trammg for everyone among the nine specml

# ized courses NRI now offers. You can choose “short courses,”

specialized training in fields of Communication or intensive
training for career positions.

} Special Equipment Included

Specializing in Electronics
makes it possible for NRI to
provide a variety of courses to

fit the needs of most any '
ambitious man; courses built .
around NRI’s time-proved
“learn-by-practice” method that
makes learning easier, faster,
better. Most NRI courses in-
clude—at no extra cost—special
training equipment to give shop
and laboratory experience in

:2%“

W

is yours to keep. As the oldest
and largest school of its kind, E Z
NRI has nearly half a century of expenence trammg tens
of thousands of men of all ages and varying educations for
successful careers in Electronics. Check the course of most
interest to you and mail the coupon now. Find out about
Electronics opportunities, NRI training, NRI trial plan,
convenient terms. NRI TRAINING, Washington 16, D.C.

NRI Training
Washington 16, D.C.
Please send me 64-page Catalog on training at
home with NRI. I am interested in the course
checked below. (No salesman will call.)

Eledmll:s

O Industrial Electronics
O Radio-TYV Servicing

O Complete Communications
[0 Mobile Communications
J Marine Communications
[0 Math for Electronics [] Aviation Communications
{0 Basic Electronics

Name Age

Address

City Zone State
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PRODUCTS
FOR
MODERN
LIVING

PLUG-IN TYPE
PORTABLE

INVERTERS'

Household Electric- MODELS

6.-RMF (6 volts) 60 to 80
watts. Shipping weight 12
Ibs. DEALER NET

PRICE b $33.00
12T-RME (12 volts) 90 to

125 watts. Shipping weight
121bs. DEALER NET
PRICE 2 $33.00

+*Additional Models Avallable

- ————— - - - - - - - — - - -

“A” Battery
ELIMINATOR

for Demonstrating and
Testing Auto Radios—
TRANSISTOR or VIBRATOR
OPERATED!

A.C.
ity anywhere in your own
car, boat or plane.

Operates Standard A.C.
e Record Players

eDictating Machines
eSmall Radios
eElectnc Shavers
eHeating Pads, etc.

Electrical Apparatus on Reg-
ular A.C. Lines—Equipped
wtth Full-Wave Dry Disc
Type Rectifier, assuring
noiseless, interference-free
operation and extreme long
hfe and reliability

MAY ALSO BE USED AS A BATTERY CHARGER
MODEL 610C-ELIF . .. 6 volts at 10 amps. or 12 volts
at 6 amps. Shipping weight 22 I1bs.

DEALER NET PRICE E; $49.95
MODEL 620C-ELIT .. . 6 volts at 20 amps. or 12 volts at
10 amps. Shipping weight 33 Ibs,

DEALER NET PRICE $66.95

i

By every test ATR Auto-
Radio Vibrators are best!
3 and feature Ceramic
Stack Spacers, Instant Start.
ing, Large Oversized Tungsten
Contacts, Perforated Reed,
plus Highest Precision Con-
struction and Workmanship and
Quiet Operation!

There is an ATR VIBRATOR for ,
every make of car!

Ask your distributor for ATR's Low Priced type 1400,
6 volt 4-prong Vibrator; and 1843, 12 volt 3-prong; or
1840, 12 volt 4-prong Vibrator. THE WORLD'S FINEST!

Designed for testing D.C F

- - . W - e - S -

@ UNIVERSAL

- « MODEL 600 SERIES
Easily installed in-dash or un
der-dash, Amplifier power-sup
ply chassis may be separaled from
tuner chassis for installation flexibility
and easy servicing. Utilizes é-tube super heterodyne
circuit (2 dual-purPgse fubes) with 8-tube performance
... pulls_in fhose distant stations with good tone and
volume. Supplied with separate 57 x 7” speaker which
is insfalled in original automobile speaker compart-
ment for high fidelity performance. Neutral gray-tan
baked enamel finish. Over-all size 47 deep x 62" wide

% 2 high, Tuner Chassis; with Amplifier Chassis,

3%” deep x 6)2” wide x 3%” high, Shipping weight
7 Ibs. WILL OUTPERFORM MOST SETS!

Model 606— 6 volt Dealer Net Price ... ... $31.96

Model 612—12 volt Dealer Net Price g . ... $31.96

Airplane Style Overhead 'S
X NO PRINTED
Mounting under Cab Roof CIRCUITRY

@TRUCK P

KARADIO o BB W

Excellent Tone, T ﬂ v

Volume. and Sensitivity! 0~ ¥ '
~

Compact, yet powerful. fits
all trucks, station wagons,
most cars and boats. Just drill @ % inch hole in roof and
suspend the one-piece unit (aerial, chassis and speaker)
1n minutes. Watertight mounting assembly holds anten
na upright. Yoke-type bracket lets you tit radio to
any angle,

Extra-sensitive radio has 6 tubes (2 double-purpose),
over-size Alnico 5 PM speaker for full, rich tone. Big,
easy-to.-read luminated dial. Fingertip tuning control,
Volume and tone controls. 33-in. stainless steel antenna
Neutral gray-tan enameled metal cabinet, 7 x 6%z x 4 in
high over-ail. Shipping weight 10% Ibs,
Model TR-1279—12A for 12V Dealer Net Price $41.96
Model TR-1279~ 6Afor 6V Dealer Net Price $41.96

SEE YOUR ELECTAONIC PARTS DISTRIBUTOR
WRITE FACTORY FOR FREE LITERATURE . ..

, INC. |

an & Fadia
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LETTERS
FROM OUR
READERS

COLOR-PATTERN GENERATORS
To the Editors:

I have read with interest the article
in your March issue entitled “Color-Pat-
tern Generators.” It appears to me that
the article is accurate in its statements
but misses the point regarding keved
(gated) rainbow generators. In my opin-
ion, there is u world of difference be-
tween a rainbow generator and a keyed-
rainbow type. As a matter of fact, I do
not think that the “side-lock” type gen-
erator should be called “keved rainbow”
at all. It really fits the specifications of
NTSC phase as far as colors are con-
cerned and has a zero-reference burst on
the sync pulse to trigger the oscillator.
Because of this, we have found that the
side-lock or keved-rainbow generator
will perform all tests satisfactory to serv-
ice that are recommended in TV manu-
facturers’ service literature.

In our opinion, the NTSC color-bar
generator is an accurate laboratory-type
unit and has its place in a large service
shop. However, it appears that the keved
rainbow or side-lock type will be adopted
for service use throughout. This latter
type of generator is easy to use, portable,
less expensive, and has less to go wrong.
Further, it is the type used by RCA
Scrvice Co. which has been in the color
business the longest. Keved rainbow
patterns are now being included on all
new Sams” "Photofact” schematics,

R. H. BownbEx, Pres.
Sencore, Inc.
Addison, Illinois
=3 = =
SOVIET LASERS
To the Editors:

The article “Lasers and Their Uses™
in your December issue was one of the
finest T have ever read on the subject.

A couple of davs after I read it, I
noted uan article in the "New York Times
Magazine” by W. E. Kuox, President of
the Westinghouse Electric International
Co., reporting on a recent interview with
Nikita Khrushchev. The Premier showed
Knox a plaque 6” in diameter and 1”7
thick labeled “1970.” This was a re-
minder of a promisc by scientists that
“by 1970 all new TV receivers in the
Soviet Union will be no larger than this
model.”

Then a 6” steel ruler was shown to the

www americanradiohistorv com

businessiman, When held up to the light,
a number of very fine holes were seen in
the steel. Khrushchev said that these
holes were made by light beams pro-
duced by lasers, and that he was con-
vinced that Soviet scientists were ahead
of those in the U. S. in laser develop-
ment.

J. B. Bavior

Yorktown Heights, N. Y.

o k] =

DIGITAL VOLTMETERS

To the Editors:

I was interested in reading the letter
of Paul McEldridge in the January, 1963
issue of ELECTRONICS WORLD, referring
to the John R. Collins article on the
digital voltmeter in your September,
1962 issue. I must agree that if digital
voltmeters must cost over $1000 then
thev are certainly “gilding the lily.”

Our company, which is familiar to
most of vour readers from our B & K
Manufacturing Ditision, is now manu-
facturing a completely transistorized
unit to sell for under $400. By limiting
the specifications only slightly so that
our accuracy is .1% instead of the .01%
available in the best units, we were able
to cut the cost down to the point where
it is now practical to use these instru-
ments on production lines, in labora-
torics, and quality-control departments
where they never could be economically
justified before.

Regarding Mr. McEldridge’s comment
ou the use of government funds, I must
say that our instrument was developed
solely with our own funds by our own
engineering department.

CanrL Konx, Pres.
Dynascan Corp.
Chicago, 1L

To the Editors:

The usefulness of the digital voltmeter
lies neither in the fact that the readings
are in visual digital form, nor that each
reading can take far less time for full
balance, but in the fact that the output
is of a digital nature, Hence, it is capable
of being recorded on punched cards or
tape many times a second, a necessity
in certain critical industrial jobs where
high speed quality control is of the ut-
most importance.

Without some means of high-speed

ELECTRONICS WORLD
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NOW EVERYONE CAN QUICKLY

Set up and Service Golor TV

Shows correct pattern
in window viewer

1 PATTERN DISPLAY STANDARO
for visual guide

Produces each pattern
individually for quick,

2 PATTERN SELECTOR
easy convergence

AUTOMATIC DECONVERGENCE |

Simplifies static and |
dynamic convergence. :
No digging into set

COLOR SELECTOR
Produces each color
one at a time for
accurate color set-up

COLOR GUN KILLER

Automatically enables the
technician to actuate any
combination of the 3 guns

OEMOOULATOR ALIGNMENT
Makes alignment extremely
simple, withaut going

into the color set

lem |en | +=

ow | = COLOR GENERATOR

Most Complete, Most Versatile, Portable Instrument for Use in the Home and in the Shop
Makes Color TV Set-up and Service Easier, Faster than ever!

Now every service technician canbeready to set-up
and service color TV with amazing new ease and
speed! New advanced design simplifies the entire
operation, saves time and work in every installation.
Eliminates difficult steps in digging into the color
TV set. Gives you new confidence in handling color.

Produces Patterns, Burst, and Colors Individually
—Provides dot pattern, crosshatch, vertical lines, hori-
zontal lines, burst signal, and individual colors—one at a
time—on the TV color set—for fastest, easiest check.
Unique window-viewer on front of the instrument panel
shows you each patiern and color as it should be—gives
you an exclusive display standard to use as a sure guide
for quick, visual comparison.

Provides Accurate, Individual Color Display—Pro-
duces Green, Cyan, Blue, B—Y, (), Magenta, R=Y, Red,
[, Yellow, and Burst—one atl a time. All colors are crystal-
controlled and are produced by a precision delay-line for
maximum accuracy. BEach color is individually switch-
selected—no chance of error.

Provides Accurate NTSC-Type Signal—Color phase
angles are maintained in accordance with NTSC
specifications.

Makes Convergence and Linearity Adjustments
Easy—Highly stable crystal-controlled system with

See Your B& K Distributor
or Write for Catalog AP20-N

May, 1963

vertical and horizontal sync pulses, assures the ultimate
in line and dot stability.

Simplifies Demodulator Alignment—The type of color
display produced by this instrument provides the ualti-
mate 1n simplicity for precise demodulator alignmemnt.

Provides Automatic Deconvergence—Eliminates the
necessity for continual static convergence adjustments.
The instrument automatically deconverges a white into a
color dot trio without digging into the color set to mis-
adjust the convergence magnets. 1t also deconverges a
white horizontal or vertical line into red, green and blue
parallel lines. This greatly simplifies dynamic convergence
adjustments.

Provides Exclusive Color Gun Killer—Front-panel
switch control makes it easy to disable any combination
of the three color guns. Eliminates continuous adjustment
of the background or screen controls, or connection of a
shorting clip inside the receiver. The switch also selects
the individual grids of the color tube and connects to a
front-panel jack to simplify demodulator alignment.

Provides Switch-Selected R.F. Signals—Iactory-
tuned, for channels 3, 4, and 5—for open channel use in
your area.

Model 850 also includes other features that y
make It invaluable for home and shop use. Net, $19995

BaK MANUFACTURING C€O.
Division of DYNASCAN CORPORATION

1801 W. BELLE PLAINE AVE. * CHICAGO 13, ILL.

Canada: Atlas Radio Corp., 50 Wingoid, Toronto 19, Ont.

Export: Empire Exporters, 253 Broadway, New York 7, U.S.A.
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CLASSROOM TRAINING COURSES IN
LOS ANGELES AND NEW YORK CITY

f

L’\g;,

§ = = = = Send to the school nearest you = I
RCA Institutes, Inc. Dept. EWR-53

12

START YOUR CAREER
IN ELECTRONICS NOW
AT RCA INSTITUTES...

Course

Qualifications F

Length of
Course

Electronics
Technology (T-3)

Industrial and
Communications
Electronics (V-7)

High School Grad, with | Day 2Va yrs.
N.Y.

Algebra, Geometry,
Physics or Science

(N.Y., LAY
Eve. 634 yrs. (N.Y.)

2 yrs, High School
with Algebra, Physics
or Science

Electronics and
Television
Receivers (V-3)

Electronic
Drafting (V-11, Vv-12)

| 2 yrs, High School

with Algebra, Physics
or Science

Day 1V2 yrs

(N.Y., L.A)
Eve. 412 yrs. (N.Y.)
Eve. 3 yrs. (L.A)

Day 9 mos
(N.Y., L.A.)
tue. 2Va yrs. (N.Y.)
Eve. 1Y2yrs. (L A)

2 yrs, Hi-gh School

with Algebra, Physics
or Science

Automation
Electronics (V-14)

Digital Computer
Electronics {V-15)

Eve
Basic: 1 yr. (N.Y.)

| advanced: 2 yrs_
(NY)

Radio Receiver and

Transistor Background

Sat.
Eve.

Radio Receiver and
Transistor Background

Sat.
Eve.

Fundamentals of
Computer
Programming (CP-1)

College Grad. or
Industry Sponsored

| RCA 301 Computer
Programming (CP-2)

RCA 501 Computer
| Programming (CP-4)

CP-1 or
Equivalent

Snt. 15 wks. (N.Y.
Eve. 3 mos. (N.Y.)

Sat. 15 wks. (N.Y.)
bve. 3 mos. (N.Y.)

CP-1or
Equivalent

{BM 1401 Computer
Programming (CP-3)

CP-1 or
Equivalent

Sat.
Eve.
tat.
Cue,

Color Television

Television Background

Eve. 3 mos.
(N.Y., L.A)

Transistors

Radio Background

Eve. 3 mos
(N.Y., L.A)

Technical Writing

ol z|z2| r|x| «|

RCA Institutes is one of the largest technical insti-
tutes in the United States devoted exclusively to
electronics. Free Placement Service. Applications
now being accepted for next term classes in Los
Angeles and New York.

Preparatory (P-1)

Electronics Background |

1 yr. High School

Eve, 3 mos, (N.Y.)
Day 3 or 6 mos.

(NY.
Day 3 mos. (L.A)

Preparatory
Mathematics (P-0A)

1 yr. High Schoo!

Eve. 3 mos. (N.Y.)

The Most Trusted Name

Pacific Electric Building

610 S. Main St., L.A. 14, Calif.
Please send me your FREE catalog. | am interested in the courses circled
below.

A B CDETFGHII

' in Electronics
RADIO CORPORATION OF AMERICA

350 West Fourth Street

New York 14, New York

JJ K LMNDO

Name.

(please print)
Address.
City. Zone——.__ State,

For Home Study Courses See Ad On Opposite Page

data logging, environmental testing for our space program
would become impossible. In such a case, the DVM is nothing
more than an analog-to-digital converter with the extra added
attraction of a direct visual readout,

Mr. John Collins’ article gave many advantages for the
DVM. They have their place in industry just as the $50,000-
per-month digital computer.

Houstox A. Browx, Jr.
Sherman Oaks, Calif.
#* ¥ ]
METER BATTERY TROUBLE
To the Editors:

EvectroNics WoRLp has recently printed a brief item I
submitted entitled “Meter Battery Trouble” in which I have
described trouble encountered in using an Eveready 930 “D”
cell in a Simpson Model 260 volt-ohm-milliammeter.

I have received information from the Simpson Electric
Company in regard to the problem which I believe will be of
interest. Here is a portion of their letter:

“Apparently, vou have a Series II 260, since this is the
series that used the spring-loaded Dattery contact.

“We had not given any consideration to the possible prob-
lems that would be encountered on our older units due to
the Evercady shape. Our Series III unit has been in pro-
duction for a number of vears and was not affected by the
‘dimple” on the Ecveready battery, so no one gave it much
thought.

“Our next field service letter that is sent out to our rep-
resentatives and repair stations will have a caution note
about this battery.”

Rictarp A. GENAILLE
Winston-Salem, N, C.

Author Genaille, in a brief item in our January issue (p.
75) gave a simple remedy for intermittent battery contact
that resulted in crratic readings on the low-resistance scales
of the v.o.m. Evidently, the remedy would not be required
in the latest Series 111 of the Simpson 260.—Editors.

& £ -3

KUDOS FROM SERVICE-SHOP OWNER
To the Editors:

Your magazine, which I have been reading for vears, is
one of the most informative and interesting of them all. Your
illustrations are worth a million words—hats off to vour artists.
And just because a reader confines his source-of-income in-
terests to radio and television, likely as not, he is more keen
about the odd-ball subjects that you manage to wedge into
vour abundant pages. This reader is particularly delighted
to find out what’s new in the microminiaturization field and
other solid-state developments. Let us feast upon more of
those delicacies.

Davip Vax [HINGER
President, Town & Country TV
Toronto, Ont.

Thanks to sercice-shop owner Van Ihinger for the compli-
ments. We intend to keep the “delicacies” coming.—Editors.
& % n
VARIABLE VOLTAGE SUPPLY

To the Editors:

In your December issue, a “Variable-Voltage Regulated
Power Supply” was offered by Mr. James P. Rodgers. I have
built this power supply and met with some very poor results.
Is there an error in the parts list or schematic?

JarEs E. FREISINGER
La Crosse, Wisconsin

Quite a few of our readers have already found a drafting
mistake in the circuit diagram on page 47. Both resistor R4
and the suppressor grid of V6 should be connected directly
to the cathode of this tube. Once this has been done, the
circuit should operate properly as shown.—Editors. A
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TELEVISION

SERVICING
COLOR ELECTRONIC
TELEVISION DRAFTING

COMMUNICATIONS
ELECTRONICS

COURS
ELECTR

TRANSISTORS

RCA INSTITUTES
OFFERS A COMPLETE
SELECTION OF
HOME TRAINING

1 ==

COMPUTER
PROGRAMMING

ES IN
ONICS

ELECTRONICS

Prepare yourself for an exciting and profitable career in
electronics. You need no special technical background to
start your training. Even if you do not have high school
training, you can start your training at home under the
guidance of RCA Institutes. Choose from RCA Institutes’
wide selection of courses including Electronic Fundamentals,
TV Servicing, Color TV, Communications Electronics, FCC
License Preparation, Mobile Communications, Automation
Electronics, Computer Programming, Transistors, Elec-
tronic Drafting. Practical work starts with the very first

CLASSROOM TRAINING

Classroom Training in New York City and Los Angeles.
Day and Evening Classes start four times a year. In
addition, Radio Corporation of America offers a limited
number of basic courses in Cherry Hill, N. J. (near
Camden). Detailed information on request.

RCA INSTITUTES, INC. Dept. EW-53

A Service of the Radio Corporation of America
350 W. 4th Street, New York 14, N. Y.
610 S. Main St., Los Angeles 14, Calif.

The Most Trusted Name in Electronics

®

May, 1963

For Resident School Courses See Ad On Opposite Page

lesson. You get prime quality equipment that you keep and
can later use on the job. You never have to take apart one
piece of equipment to build another. Perhaps most im-
portant, RCA's liberal Voluntary Tuition Plan is the most
economical home study method because you pay only for
lessons as you order them. If you should interrupt your
training at any time, you do not owe one cent. No other
obligations. No installment payments required! Licensed
by the New York State Department of Education. Apgroved
for Veterans.

Act foday! Send for this 64-page career book FREE!

To save time, paste coupon on postcard

| S S e s s s e e S S i S S B B S S S

RCA INSTITUTES, INC. Dept. EW-53
A Service of the Radio Corporation of America
350 West 4th St., New York 14, N. Y,

Please rush me your FREE illustrated 64-page book describing your
home training programs. No obligation. No salesman will call.

Name Age

(please print)
Address

City State

CANADIANS —Take advantage of these same RCA courses at no addi-
tional cost. No postage, no customs, no delay. Send cowpon to:
RCA Victor Company, Ltd., 5581 Royalmount Ave., Montreal 9, Quebec

Zone

13
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HI-FI PRODUCT
REPORT

TESTED BY HIRSCH-HOUCK LARBS

Scott 333 AM-FM-MPX Tuner
Acoustic Research Turntable/Arm (page 16)

Scott 333 AM-FM-MPX Tuner

For copy of manufacturer’s brochure, circle No. 59 on coupon (page 17).

HE Scott 333 is an unusually flex-
ible stereo tuner, offering a choice
of AM or FM mono reception, FM mul-
tiplex stereo, and AM-FM stereo, if
such transmissions are still on the air.
The FM tuner portion is basically
similar to the company’s Model 350 FM
tuner. It has the silver-plated, shielded
front end used in all Scott FM tuncrs,
with a 6BQTA cascode r.f. stage and a
6U8 mixer/oscillator. Two 6AUGA if.
amplifiers and a 6HS6 limiter drive a
wide-band diode ratio detector.

The multiplex demodulator uses two
four-diode switches gated on alternately
by a 38-ke. oscillator, which is synchro-
nized by the transmitted 19-kc. pilot
carricr. A useful feature is the “Sonic
Monitor,” which offers a positive indi-
cation of stereo Droadcasts, and also
serves as an aid to correct stereo tuning.
The “Sonic Monitor” is put into opera-
tion by a front-panel switch, which dis-
ables the main channel signal, shifts the
frequency of the 38-ke. oscillator slight-
ly, and beats it against the second har-
monic of the pilot carrier. An audio tone
is heard in the speakers when stereo is
being received, and when the recciver is
tuned for clearest sound, it is set for best
stereo reception. If there is no pilot car-
rier, as when receiving mono broadcasts,
only a slight rushing sound is heard. Un-
like some visual indicators, the “Sonic
Monitor” cannot give a spurious indi-
cation.

14

The left- and right-channel signals
(or the de-emphasized mono signal) go
through individual feedback audio am-
plifiers to the output jacks. There are
level controls for each channel (and
AM) in the rear of the tuner, as well as
two pairs of output jacks so that a tape
recorder can be driven directly from the
tuner.

The AM tuner, completely separate
from the FM section, offers a choice of
two i.f. bandwidths. The narrow (“Nor-
mal”) position of the AN selectivity
switch gives lowest noise for reception
of weak stations. FFor clear-chamel re-
ception, the “Wide” position delivers

quality more nearly comparable to that
of FM. A 10-kc. whistle filter removes
interstation beats. There is a built-in
ferrite-core. AM antenna and provision
for commecting an external long-wire an-
tenna.

Either AM, or FM mono or stereo can
be selected from the front panel. If
AM-FM stereo broadcasts are available,
a switch on the chassis disables the mul-
tiplex circuits and feeds the AM and FM
signals to the output jacks when the
tuner is set for stereo. Even if such
broadcasts are not available, this tuner
allows simultancous reception of an AM
and an FM station.

The FM section of the tuner had a
measured THFM usable sensitivity of
2.2 uv. The distortion was a low 0.63%
at 100% modnlation for signals stronger
than 100 «v. The available andio output
was 3.43 volts and the excellent limiting
characteristics result in cssentially con-
stant ontput from 10 to 100,000 wv.
Hum was 57.5 db below 100% modula-
tion. The stereo separation was about
32 at middle frequencies. reducing to
16 db at 10,000 cps. The frequency re-
sponse, in either mono or sterco, was
=1 db from 50 to 15,000 cps. Drift was
negligible.

The AM tuuner, like earlier Scott AM
tuners we have tested, was outstand-

+5-
8 |
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“One of the most sensitive FM tuners on
the market.” T e e

“We found that with only about three
inches of wire connected to the antenna
terminals we could get every one of the
important stations in the New York area.”

-AUDIO

“In addition to fine electrical perform-
ance, it has the smooth flywheel tuning
and general ‘feel’ of factory-wired Fisher

tuners.”

—ELECTRONICS WORLD

And you can build it yourself for $169.50*—with the Fisher KM-60 StratakKit!

The KM-60 is by far the easiest FM Stereo
Multiplex tuner to build — because it is a
StrataKit. It is by far the finest performer
- because it is a Fisher.

The StrataKit method of kit construction
is a unique Fisher development. Assembly
takes place by simple, error-proof stages
(Strata). Each stage corresponds to a sep-
arate fold-out page in the instruction man-
ual. Each stage is built from a separate
transparent packet of parts (StrataPack).
Major components come already mounted
on the extra-heavy-gauge steel chassis.
Wires are pre-cut for every stage—all work
can be checked stage-by-stage and page-by-
page, before proceeding to the next stage.

Front-end and Multiplex stages come
fully assembled and pre-aligned. The other

stages are also aligned and require only a
‘touch-up’ adjustment by means of the
tuner’s laboratory-type d’Arsonval signal-
strength meter.

The ultra-sophisticated wide-band Fisher
circuitry of the KM-60 puts it in a spectac-
ular class by itself. Its IHFM Standard
sensitivity of 1.8 microvolts makes it the
world’s most sensitive FM tuner kit. Cap-
ture ratio is 2.5 db; signal-to-noise ratio
70 db. Enough said.

Another outstanding feature of the
Multiplex section is the exclusive STEREO
BEAM,**the Fisher invention that shows
instantly whether or not an FM station is
broadcasting in stereo. It is in operation at
all times and is completely independent of
the tuning meter.

The Fisher

The Fisher KM-60 StrataKit is very close
to the finest FM Stereo Multiplex tuner that
money can buy and by far the finest that
you can build.

s FREE! $1.00 VALUE! Write

fog The Kit Buildcr’g Man- Tie
ual, a new, illustrated guide Builder's
to high fidelity kit construc- mm

tion,

Fisher Radio Corporation
21-38 44th Drive
Long Island City 1, N.Y.

Please send me without charge The Kit
Builder’s Manual, complete with detailed
specifications on all Fisher StrataKits.

Name
Address.
y  City

b s e o i ot

Zone___ State

7513

* FACTORY-WIRED (KM-61), $219.50. WALNUT OR MAHOGANY CABINET, $24.95. METAL CABINET, $15.95. PRICES SLIGHTLY HIGHER IN THE FAR WEST.
EXPORT: FISHER RADIO INTERNATIONAL, INC., LONG ISLAND CITY 1, N.Y. CANADA: TRI-TEL ASSDCIATES, LTD., WILLOWDALE. ONT. ¥#* PAT. PENDING

May, 1963

CIRCLE NO. 116 ON READER SERVICE PAGE
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SERVICE MASTER...

EUERY TOOL YOU NEED
3% OF THE TIN

A

complete 23-piece kit for radio, TV,
and electronic service call_s

]

2 HANDLES :
shockproof plastic,
Regular 4” length

... 2"Stubby.Inter- B,

changeable. Patented
spring holds snap-in
tools firmly in place.

9 NUTDRIVERS :
High Nicke! chrome
finish, 3" to 13"

3 STuBBY

NUTDRIVERS :

%"Y 5/]6"V 3/3“

EXTENSION BLADE:

Adds 7”. Fits
both handles.

3 SCREWDRIVERS :
Two slotted . . .
" %"

#1 Phillips

2 REAMERS :
W "
ADJUSTABLE
WRENCH:
6" thin pattern,
1" opening

LONG NOSE PLIER:
*“Cushion Grip”,
2%4" nose

DIAGONAL PLIER:
““Cushion Grip”
hand-honed
cutting edges

ROLL UP KIT:
Durable, plastic-
coated canvas.
Compact, easy-
to-carry.

Ask your distributor to show you kit 99 SM

Xcelite, Inc., 12 Bank St., Orchard Park, N.Y.

Canada: Charles W. Pointon, Ltd., Toronto, Ont.
CIRCLE NO. 148 ON READER SERVICE PAGE
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ingly good. Its quality was remarkably
close to that of FM, lacking onlv the
extreme high frequencies. In the “Nor-

mal” selectivity position, the frequency
response rolled off above 2 ke., but in
“Wide” it was down only 5 db at 8 ke.
The whistle filter put a 30-db notch in
the response at 10,000 c¢ps,

The AM usable sensitivity, at which
point the noise and distortion were 20
db below 30% modulation level, was 47
uv. in the “Wide” selectivity position. It
would be somewhat better in “Normal,”
but o serious high-fidelitv listening
would be done in that condition.

The 333 is one ol the most flexible
tuners made. It ranks with the best FM
sterco tuners and is the finest AN tuner
we know of on the cirent market. The
price is $259.95 less case. A metal en-
closure is available for $13.93 and a
wooden cabinet for $22.50. A

Acoustic Research Turntable/Arm
For copy of manufacturer’s brochure, circle No. 60 on coupon ( page 17).

{i“»

=

HE NEW Acoustic Researcli turn-

table, their first venture outside the
loudspeaker field. very successfully
overcomes the usual objections to light-
weight designs. The  turntable, con-
structed in two sections, weighs over 3
pounds. Eighty per-cent of its driving
torque is supplied through a flexible helt
from a permanent-magnet svnchronous
motor, operating at 400 rpm. This tvpe
of motor has considerable running
torque, but requires an outside “push” to
get started. A small 600-rpm synchro-
nous clock-tvpe motor is belt-conpled to
the pulley on the main motor. This has
good starting torque. hut has low run-
ning torque and is easily stalled. It puts
the svstem into operation. and supplies
20 per-cent of the total running torque.

The final result is a turntable that
comes up to speed reasonably fast (a
couple of seconds) and operates at exact
speed, without slippage, up to the point
where it is stalled by excessive drag. It
operates at a single speed. 33% rpm.

The AR unit is more than just a turm-
table, however. The turntable comes
complete with toncarm. mounted in iso-
lators, and with a walnnt base. The unit
is ready to play after installation of a
cartridge.

The arm and tumntable are mounted
on the ends of a rigid I-beam, loosely
suspended on springs from the metal
motorboard. The motors are rigidly
mounted to the motorboard. and contact

www.americanradiohistorv.com

the turntable only through the flexible
drive belt. The combined arm/turntable
svstem has a resonant frequency of
about 3.3 ¢ps, so it is unlikely to be af-
fected by acoustic output from speakers
or by floor vibrations.

Since the arm and turntable are rig-
idly coupled. any vibration which does
reach them will act equally on both. As
long as the arm and twntable do not
move relative to each other. there can
be no output from the cartridge; hence
the rumble is verv low and acoustic
feedback is practically impossible to in-
duce.

The arm is simple. but of excellent
quality. Tt is an alwminum tube, with
an adjustable brass counterweight at one
end and a light plastic plug-in cartridge
holder at the other end. The overhang
of the stylus, bevond the turntable
spindle. can be adjusted by sliding the
tube in its pivoted spindle. No springs
are used, all adjustment of tracking force
being by means of the counterweight.
The vertical pivots are only 4 above the
record surface, which minimizes wow
from warped records. A unique viscous
damping svstem. affecting only the ver-
tical motion of the arm. causes it to drop
slowly when released. vet is automat-
jcally disengaged when the stvlus reach-
es the record. The four-foot output
cables, fitted with molded plugs, have
a capacitance of only 135 pf.. so that
any cartridge may be used without loss
of high-frequency response.

Our tests confirmed the ontstanding
performance of the turntable as well as
its specifications, with the minor excep-
tion of tracking error. The wow and
flutter were 0.053% and 0.02% respective-
lv. the lowest we have measured on any
turntable. The rumble. measured ac-
cording to NAB standards. was =38 db
including both lateral and vertical com-
ponents, and —40 db with vertical com-

(Continued on puge 77)
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READER SERVICE PAGE

Please use the coupon at the bottom of this page to obtain more in-
formation about products advertised in this issue.

Simply circle the number on the coupon that corresponds to the
number at the bottom of the advertisement in which you are inter-
ested.

Additional information on items mentioned in “New Products & Lit-
erature’ can also be obtained by following this same procedure.

PRINT your name and address on the coupon and mail it to:

ELECTRONICS WORLD
P.O. BOX 7842
PHILADELPHIA 1, PA.

ELECTRONICS WORLD N
! P.O. BOX 7842 TOTAL NUMBER OF REQUESTS i
i PHILADELPHIA 1, PA.

eanr
anmeany

Please send me additional information concerning the products of the advertisers
whose code numbers | have circled.

i 100 101 102 103 104 105 106 107 108 109 M0 M1 M2 N3 14 M5 M6 17 118 119
Eo0 1 122 123 124 135 126 127 128 129 130 131 132 133 134 135 136 137 138 139
TO140 141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 i
160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179

NEW PRODUCTS & LITERATURE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
17 18 19 20 2 22 23 24 25 26 27 28 29 3 31 32 33 34 35 3% 37 38
39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60

(Key numbers for advertised products also appear in Advertisers Index)
NAME (PRINT CLEARLY) _
ADDRESS

ary ZONE ___STATE
VOID AFTER MAY 31, 1963 5

. 2
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”.' INTERNATIONAL

= fm || EXECUTIVE

G TRANSCEIVER

e we - s || Model 7500
© ¥ €) Cslin

PHONE
wiEReATonn: cavstaL wis &
1 [

Designed for the Hobbyist . . . Complies
with FCC Part 15 (no license) requirements

Here is International’s new Model 1500 Executive transceiver for radio
communication within the 27 mc frequency range. Designed and
engineered for phone and cw (code), you can talk from 1 to 10 miles
with other Part 15 stations depending on the height of the antenna.
You are also permitted to work skip signals 1,000 miles or more with
other Part 15 stations when a band opening occurs. And . . . no FCC
license is required.

This feature packed transceiver puts the maximum RF power into
the antenna by combining the transmitter and antenna for rooftop
mounting. A second unit houses a supersensitive receiver and exciter,
while a preamplifier at the antenna boosts weak signals for better
reception. Other features include a special crystal filter for reducing
interference from adjacent channel Class D two-way radios.

¢ 100 milliwatts input / 60” antenna e Fight channels . . . crystal
® 115 vac operation controlled
® Phone and CW ¢ 27 mc frequency range

A complete, “ready to go”, package. % receiver/exciter complete with 8 sets
of crystals, 2 transmitter/antenna assembly, 3 antenna mount, # 5 foot
mast, & 100 feet of control cable, # microphone, 7 key for (CW)

Model 1500 transceiver complete. . $299.50*

See the Model 1500 transceiver at your International dealer.
* other models from $80.00

18 NORTH LEE o

Write today for International’s 1963 catalog.
18 CIRCLE NO. 122 ON READER SERVICE PAGE

www americanradiohistorv com

OKLAHOMA CITY, OKLA.

ELECTRONICS WORLD


www.americanradiohistory.com

.

o groject engineer at Barnes Engineering Co.. Stariford, Conn.

Are you standing still in electronics
while this man advances?

Find out why and do something about it if you have the
ambition to want a career instead of just a job g

Experience alone is no guarantee of success in
electronics tocay. In this rapidly changing, increas-
ingly complex field, employers demand advanced,
up-to-date tecanical knowledge and this can’'t be
learned on the job. Success comes to men who back
up their experience with advanced education in
modern electrcnics. CREI provides this education
through industry-recognized home study programs
that emphasize immediate application of knowledge
acquired. The material a CREI man studies today will
help him tomorrouw—as well as in the years ahead.

If you are working in electronics, send for Free 58-
page book. It explains how CREI Programs can help
you as they have Edward W. Yeagle and thousands
of other CREI men in every phase of electronics. Use
coupon or write: CREI, Dept. 1105-A, 3224 Sixteenth
St., N.W., Washington 10, D. C.

Send for free 58-page booh

-
|
| E’I Founded 1927
| Accredited Merber
of the National
| | eS— Home Study Coancil
I The Capitol Radio Engineering Institute
| Dept. 1105-A, 3224 Sixteenth St., N.W., Washiagton 30, D.C.
I Please send me FREE book describing ca-eer opportu-ities and
| CREI Programs in advanced electrcnics, 1 am eraplove: in-electronics
q and have a high schoo) education.
i Name Ape
i Address
‘h City Zome. Staz
: Employed’ by
| Type of Present Work
] Check: [J Home Study [ Residence School [J G. I. Bl 47
L-—- T e e e o g Sn e e mm e o TS T o SR T T o
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post injection keeps

EICO 369 tv-fm sweep & post injection marker generator

FOR TV and FM alignment work, the new EICO 369 can’t be beat. Clear
markers, vital to accurate fast alignment are no problem.The EICO 369 feeds a
sweep signal only to i.f. strip being aligned. At the output end of the circuit
demodulator cable picks off the signal, demodulates it, and feeds the demodu-
lated signal to a mixer stage inside the generator where the markers are added.
Then this combined signal is fed to the oscilloscopc. What does this mecan?
It means . .. the marker signals are not affected by the receiver circuitry .. .
traps in the recciver will not reduce or ¢liminate the marker . . . and you can
align TV and FM i.f. strips faster and more accurately than cver before.

The EICO 369 has an increductor sweep circuit. This electronic arrangement

has no mechanical parts to wear and give trouble later. The sweep generator

is independent of the marker generator. It has five ranges: 75-316 mc; 32—

85 mc; 16—40 mc; 7.5—10 mc and 3.5—9 mc. All five ranges are fundamentals

and tuning the desired frequency is simplified by a 6:1 vernier dial and a

330° scale. Output impedance is 50 ohms. The horizontal blanking circuit uses

the negative portion of the power transformer output through a diode and
applied to the age circuit to cut off the oscillator. A three-stage age circuit
keeps the level of the swepl signal constant over its entire frequency range,
ecven when the widest sweep width of 20-mc is being used. A phasing control
at the rear of the EICO 369 adjusts the horizontal sync signal fed to the scope.

The marker generator in the EICO 369 has 4 ranges covering 2—225 mc. The

highest range, 60—225 mc. is the third harmonic of the next lower range. All

other ranges are fundamentals. As a rapid check of marker-generator align-

ment a 4.5 mc crystal is supplied with cach generator. When plugged into a

front panel socket, it automatically turns on a fixed frequency marker oscil-

lator, The 4.5 mc signal produced by this oscillator is mixed with the variable
frequency marker.

The combined sweep marker signal and horizontal swecp sync signal are fed
to the oscilloscope through a dual shielded cable. Sep-
arate level controls adjust marker and sweep genera-
tor signals independently. Kit, $79.95; Wired, $129.95.

PUT THE BEST ON YOUR BENCH'

EICO 667 dynamic conductance tube and

RN transistor tester will earn money for you by catch-
K ing the bad tubes an emission tester would miss.
The EICO 667 combhines a mutual conductance test
U with a peak emission test to give a single reading of
) tube quality. Bad transistors can be spotted easily.
Gain and leakage tests will find the defective ones.

TESTS ALMOST EVERY DOMESTIC OR FOREIGN RECEIVING TUBE MADE. The EICO
667 checks S and 7-pin Nuvistors; 9-pin Novars: 12-pin Compactrons; 7, 9
and the new 10-pin miniatures: 5. 6. 7 and 8-pin subminiatures; octals and
loctals. It will also check muny low-power transmitting and special purpose
tubes, voltage regulators, cold-cathode regulators. electron ray indicators, and
ballast tubes. And by inserting pilot lamps into the special output in the center
of the Novar socket you get an instant good-bad test of these lamps.

TESTS MADE UNDER ACTUAL TUBE OPERATING CONDITIONS. When one section of
a multi-purpose tube is being tested. all sections are drawing their full rated
current. Pentodes are tested as pentodes rather than combining all the elements
for a simple emission check. Leakage between tube clements is read directly
on a 4%2-inch meter in ohms.

EICO 667 NEVER WILL BE OUTDATED. A new rolichart is prepared periodically,
and if a technician wants to add data on one or two individual tubes, he
unsnaps the windows osver the chart and inserts the data.

TRANSISTORS CHECKED IN TWO STEPS. First for leakage, then for beta or current
amplification factor. Both are read directly off the meter dial and both n-p-n
and p-n-p transistiors can be checked. Price, $79.95, kit; $129.95. wired.

See the new EICO 369 and 667 at vour distributor. For complete catalog of
over 108 EICO kits and wired units—test equipment, hi-fi, CB and ham gear,
write, Dept. EW-5:

PSP e ™ @
tJJ':'ta
© Mk

EICO ELECTRONIC INSTRUMENT CO. INC., 3300 Northern Bivd., L. I, C. 1, N. Y.

20 CIRCLE NO. 111 ON READER SERVICE PAGE

Add 5% in West.
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RECORDING
STORAGE TUBES
AND THEIR
APPLICATIONS

By ALVIN S. LUFTMAN / Display Devices Product-Line Mgr., Industrial Components Division, Raytheon Co.

in a large number of seemingly unrelated applications.
By use of these tubes, the FAA air-traffic controllers
are now guiding planes to safe landings and departures in
a number of airports throughout the country. The Coast
Guard is able to transmit a televised picture of its New York
harbor radar to all commercial shipping in the harbor that
have w.h.f. television scts. This means that a commercial
vessel can see the radar picture of the complete harbor, can
identify themselves on this picture, and can see all other ships
and their courses—even in darkness and fog. In another appli-
cation, railroads may be able to substantiallv improve the
handling of freight traffic by having a controller watch a
televised series of stills of each car as it enters a yard.
These applications, and many more, are made possible by
the ability of storage tubes to stop motion, to scan-convert
information, for example, from a radar-type scan to television,
to integrate information so that weak signals can De seen
better, and to cause erasure of stored pictures either grad-
ually or abruptly, as desired, even while new information is
being added to these pictures. Electronic storage serves a
function similar to photography, permitting enhancement of

RECORDING-STORACE TUBES uare being used today

May, 1963

weak signals by using time exposures, conversion of a picture
which is continually decaving into one of uniform brightness,
and permitting study of that picture for several minutes.
Another capability of the storage tube not realized photo-
graphically is that an electric output can be obtained such
that the stored picture can be presented to many monitors
simultaneously. The storage tube can be slow-scanned to re-
duce all frequency components in the scanned picture to low
enough values to permit their transmittal over various types
of narrow-band communications systems, such as over con-
ventional telephone lines and circuits.

Operation of Tube

The principles of the Recording-Storage Tube were dis-
covered at Raytheon Co. by Dr. R. C. Hergenrother and Mr.
B. C. Gardner in 1948. Since that time the design has passed
through many stages and undergone improvements.

The element in a storage tube which actually provides the
time storage of information is a fine-mesh metal screen with
a million holes per square inch and coated on one side with
a dielectric material. A scanning electron beam is directed
against the dielectric surface and, depending on the voltage

21
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of that surface at any instant of time, this beam serves
to charge the dielectric either positively or negatively.

Fig. 1 is a typical secondary-emission curve. When the
voltage of the storage surface is lower than a certain critical
value (electrons are striking that surface at slow speeds),
the secondary emission ratio will be less than unity, i.c., fewer
electrons will leave the dielectric surface than strike it, there-
fore, the surface will charge in a negative direction toward
cathode potential. On the other hand, if the dielectric surface
is initially at a voltage higher than critical potential, each
electron striking will knock off more than one secondary
electron and the surface will charge in a positive direction.
It continues to charge as long as the voltage field directly be-
fore that surface is sufficiently positive to draw off the sec-
ondary electrons thus emitted. Utilizing this phenomenon of
being able to charge the dielectric either positively or nega-
tively depending on the d.c. voltage of the surtuce, the tube
can be cycled through the modes of prime {erase), write, and
read.

In the table of Fig. 2, the applied voltages are shown for
cach mode of operation as well as the direction that the
storage surface will charge during the priming and writing
modes. In the priming mode, the storage screen is set to a
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(Above) A new bright-display system is shown here being used
by controllers at Indianapolis Air Route Traffic Control Center.

voltage below the critical potential of the dielectric material
and so, when the surface is scanned with a d.c. beam, it
charges negatively to cathode potential. Any previously writ-
ten signals ave thereby erascd and the surface is made ready
for subsequent writing. For the write mode, the storage screen
voltage is clevated substantially above critical potential. If
sufficient d.c. current were scanned across the surface, it
would charge to a value equivalent to the storage screen
voltage. In practice, however, a video-modulated beam is used
of such amplitude that even peak currents charge the dielec-
tric only part way toward the equilibrium value. Using the
typical numbers shown in the table, this would mean that
different regions of the dielectric surface would be at poten-
tials between 270 and 283 volts depending on the amplitude
of signal written in each region.

The third mode of operation, reading, is attained by
switching the storage screen voltage to a value such that the
front surface of the diclectric is sufficiently negative to pre-
vent electrons from passing through the storage screen toward
the collector or output electrode. In regions where the di-
electric surtace is less negative than the cut-off value of
voltage, a portion of the electron heam that is a function of
the voltage of that surface will be allowed to pass through
the storage screen and produce an output signal at the
collector electrode.

In Fig. 3 we see a schematic diagram of one of the early
Recording-Storage Tubes. As shown, the electron gun in this
tvpe is a simplified version of a typical cathode-ray tube gun.
It has only three basic elements—cathode, control grid, and
anode. The electron beam generated by this gun is focused
onto the storage screen by use of an electromagnetic focus
coil identical in design to commercial television focus coils
but with a shell of homogeneous Swedish iron to minimize
astigmatism. The deflection voke required will depend on
the scanning pattern. If a picture to be written and read uses
television scan, a commercial television yoke can be used. If,
however, the writing scan is of radar type and the reading
scan is a raster, then the yoke will have to be designed to
insure good operation in both fust and slow scanning speeds.

Another important design feature of the storage tube is

(Below left} Bright display with electronic map overlay show-
ing air traffic in eastern Massachusetts. Artist’s arrows indi-
cate some planes in flight. Trails show previous positions.

A typical single-gun Recording-Storage
Tube, Raytheon type CK7571/QK685,
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Fig. 1. Secondary-emission characteristics of storage screen.

the collimating lens system composed of the anode, anode
coating, lens shield, and decelerator (first) screen. This lens
is designed so that the beam strikes the storage screen at
right angles regardless of initial scanning angle. The next
element in the tube, the storage screen, has already been
described. The final element, the collector, simply collects
any portion of the electron beam which reaches it. The output
signal is derived by passing the current received at the
collector through a suitable value of load resistance and
then amplifying the resultant voltage.

The specific qualities of most interest in storage tubes are:
(1) resolution, (2) ability to maintain gray shades, (3)
writing and erasing speed capabilities, and (4) the ability
to use the device for scan-conversion. Resolution, or the abil-
ity to discriminate between objects that are close together,
is properly described by plotting a curve showing the number
of parallel lines written across the diameter as a function of
the output response. If only a few lines are written, full am-
plitude response can be obtained whereas, if a very large num-
ber of parallel lines are written across the tube, the output
may appear such that you can just barely discemn that they
are separate lines. Fig. 4 shows typical resolution curves.

The capability of storage tubes most commonly utilized is
their ability to scan-convert. This capability has been en-
hanced still further in the latest storage tube design—a dual-
gun kiloline Recording-Storage Tube. With such a tube it be-
comes unnecessary to rapidly switch between writing and
reading operations since both the writing and reading guns
can be operated independently and simultaneously. More-
over, deflection circuitry gets simpler, as does the design of
the deflection yoke required, since the same circuitry and
yoke need not be capable of passing different scan forms.

New Dual-Gun Storage Tube

In the cross-section drawing of the CK7702 dual-gun
storage tube shown on the cover, we can sce that one-half of
the storage tube appears identical to the single-gun version.
That is, we have an electron gun, a collimating lens system,
a decelerator screen, and the storage screen. The collector or
output electrode is, in this case, a screen rather than a solid
plate. The electron gun is no longer a simple triode assembly
but now contains a second grid and an electrostatic focus as-
sembly. This change in gun design was dictated by the re-
quirement for substantially higher resolution. Magnetic de-
flection and focusing are usually used but, in order to obtain
uniform spot size across the complete storage area, the new
gun also has the capability of providing a dynamic correction
with scanning angle by use of electrostatic focusing.

The reading-beam signal is collected on the output elec-
trode (collector) and, simultaneously, a portion of the writing
signal strikes this same screen. The crosstalk expected in such
a situation is eliminated by r.f. modulating the reading beam
and using an r.f. amplifier for the output signal.

In the modern single-gun and dual-gun storage tube we
have a resolution capability in excess of 1000 lines-per-
diameter, For a point of comparison, the normal home tele-
vision receiver uses 525 scanning lines but has the equivalent
of only 350 lines resolution. The storage tube is able to write
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a complete gamut of gray shades as seen in a television pic-
ture. It can maintain these gray shade distinctions after hours
of storage or after continuous reading for several minutes.

In the single-gun version of the storage tube, a picture can
be written in the equivalent of the time for one television
frame—1/30th second. Dual-gun tubes are only slightly slower
than this. In either type of tube, picture information can be
totally erased in one second or less.

Scan-Converted Radar

In its most important present application of scan-conver-
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Fig. 2. Screen potentials for the various operating modes.
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Fig. 3. Schematic of CK6835/QK464A, an early storage tube.
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Fig. 4. Typical resolution curves of early and recent tubes.

sion, we convert radar PPI (plan-position indicator} data
into a TV-type presentation to obtain the advantages of con-
stant brightness, gradual decay for the generation of target
trails, and integration of weak returns so that they wil! show
more noticeably on the screen. The shortcomings of radar
result from the fact that the persistence of the phosphor used
in the standard display tube is insufficient to keep radar
targets bright for the complete rotation necessary befare the
antenna is again pointed in their direction. Thus, the area
of the screen immediately behind the location of the sweep
is always quite bright, whereas the areas farther behind are
considerably dimmer. Moreover, the brightness of most of
the picture is so low as to require viewing the indicator in a
completely darkened room if weak returns are to be seen.
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“RATAN" televised radar presentation of New York harbor approach.
Note particularly the trails on the 5 outbound ships in channel.
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The dual-gun Recording Storage Tube type CK7702.

To overcome these shortcomings of PP vadar displays, all
the information received by a radar in a 360 antenna rota-
tion can be stored in a Recording Storage Tube. Using a dnal-
gun storage tube, this information can be scanmed-out simul-
taneously and the ontput scanning can be a TV raster, The
output presentation will show the full 360  of radar informa-
tion in constant brightness. Moreover, since the display tube
in the TV receiver is being scanned at a 60-field-per-second
rate as in television. individual elements of phosphor are
being energized very frequently and the picture hecomes
ninch brighter than a normal radar. Thus the term “hright
display ™ is used for such a syvstem, since davlight viewing of
the display is possible.

Using another characteristic of the dual-gun storage tube,
the ability to gradually fade old information while continu-
ously writing and reading, we can generate a picture which
is composed of signals received during a number of anteuna
rotations. In this situation, a moving target will appear as a
series of dots with the most recently written dot very hright,
forming a trail which shows the direction of the target's mo-
tion and, from a simple visual analysis of the distance hetween
dots, a good approximation of the target’s speed. The gradual-
erase rate is adjustable over a range such that it is possible
to make the target trails as long or as short as desired. We
thus have a display system where target information is self-
plotted so that an observer can view the directions of motion
of a large number of targets simultancously and can deter-
mine at any instant whether these targets are on collision
course or, in a military situation, whether they are taking
evasive action, such as turning sharply.

Air-Traffie Control
In the congested areas near large airports, hundreds of
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airplanes must be controlled and directed into traffic patterns
at different altitndes. This requires a number of FAA air-
traffic controllers continnously watching radar screens and
talking the plkwes in and out. Using scan-converter equip-
ment, it can be arranged that each controller has his own TV
display of the radar or, if so desired, different controllers can
be shown only the portion of the radar screen in which they
are interested. For example, one controller may be concen-
trating on planes in the northeast sector and can be shown,
on his TV monitor, only that area. Going a step further in the
possibilities available with the scan-converter equipment, an
clectronic map overlay can be presented simultaneously with
the radar picture so that the various targets are seen with
reference to certain ground locations.

In addition to displaying stored radar video signals, the
equipment now being produced for the FAA makes possible
simultancous display of radar-beacon information. The
signals from Deacon transponders in planes, in addition to
enhancing the radar returns, can transmit altitude and iden-
tity data,

Coast Guard *RAT AN Svstem

In the Coast Guard application mentioned at the beginning
of this article, scan-converter cquipment is hooked to the

“RATAN" broadcast being picked up by Coast Guard Patrol Boat.

Coust Guard radar at Sandy Hook, New Jersey. This radar
continuonsly surveys lower New York harbor and monitors all
incoming and outgoing shipping traffic. In normal usage the
radar presentation does not usually show all the buoys mark-
ing the channels since buoys make poor reflectors of radar
signals because of their small size. With the scan-converter
cquipment, however, the weak signals integrate on the stor-
age surface and so the returns from buoys hecome accentu-
ated, Using the gradual-fade characteristic of the storage
tubes, each ship shows a truil or wake that clearly indicates
its direction of motion.

Another novel technique used by the Coast Guard in this
installation is that they not only convert the stored presenta-
tion into a television signal, but actually broadcast this tele-
vision signal over New York u.h.f. television channel 47. Thus
their own Couast Guard cutters and, in fact, any small boat in
the harbor with a suitable TV set, can continuously see the
radar presentation. This svstem is called “RATAN" (Radar
And Television Aid to Navigation).

Another type of scan-converter using Recording-Storage
Tubes is designed for transmitting video information over
narrow-band communications channels. A normal television
picture contains frequencies up to 4 mec. High-quality dis-

(Continued on page 78)
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TOLERANCE CALCULATOR

By ROBERT K. RE

Useful chart that can be emploved to determine plus and minus
values of a number within the tolerance limits of +100% to —75%.

ANY times during circuit testing and troubleshoot-

ing it is necessary to compute the tolerance ol a

component or parameter to determine it it is with-

in limits, Specified, usuallyv, as a per-cent of a nominal value,

these calculations require the use of a slide rule or pencil

and paper, in addition to taking up valuable servicing tine.

This tolerance calenlator can minimize the time required

for calculations giving the plus and minus values of a num-
ber within the tolerance limits of — 100% to  75%.

Using the Graph

To use the caleulator, find the number on the “Nominal

Value” scale and go across to the = % tolerance line desired.
Drop down to the "Tolerance Value” scale and read the
tolerance value. Thus the nuber 60 ©20% has tolerance
limits of 48 and 72; this can apply to 6000 ohms, 600 k.,
0.6 mhyv., $6.00. or just about any type of parameter or com-
ponent value vou mav come across,

Don’t waorry about the decimal point: if vou start out in
kilohms, vour answer will be in kilohms; it vou start out in
ut. vour results will be in wf. (or their fractional parts).

Mounted on the wall neawr vour beneh. this caleulator will
alwavs be ready to give vou those tolerance values vou re-
quire to help speed that servicing job. A

‘oo

T TR - =

90’*

80

NOMINAL VALUE

£ TOLERANCE VALUE
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ARE THE
PROPOSED
CB REGULATIONS?

By R. L. CONHAIM, 19W7577

Neither too harsh nor unreasonable, the
proposed rules are on the whole clarifications of those
previously in force. The person using CB legitimately
will be aided and only persistent violators will suffer.

Editor’s Note: At the time this article was written, the rules dis-
cussed helow were still in the form of an FCC proposal on which
public hearings and comments were still being made. Since we feel
there is a good chance that most, if not all, the proposed rules will
actually go into force, we are presenting the following analvsis of
the most important of these rules and how they will affect future
Citizens Band operations.

about the proposed FCC Citizens Band Regulations.

Whether the new rules are too stringent or not de-
pends on your viewpoint. Looking at these proposed regula-
tions from the viewpoint of the FCC, thev are neither tough
nor unreasonable, and in most cases are merely clarifications
of rules already in effect. Due to the fact that the average
Citizens Band user is not a professional communications
person, familiar with FCC rule-writing techniques, there
have been misunderstandings and misconceptions. Conse-
quently the proposed rules in Part 19 will spell out in much
greater detail what the FCC expects from users of the service.

Looking at the regulations from the user’s standpoint, the
proposed regulations seem excessively strict or not, depend-
ing on how any individual user is employving his Citizens
Band equipment. If he is using it for business or personal
business, as the service was intended. he has little about
which to be concerned from the new regulations. They prob-
ably will affect him little, if at all. But, if he likes to gab,
and uses CB to do it with, he is probably among the ranks
of those who are proclaiming loud and long that the FCC
is selling them down the river. From a close scrutiny of the
regulations, the FCC is selling no one down the river. They
are merely attempting to set things straight and make a try
at bringing some order out of the chaos we refer to as the
Citizens Band Radio Service.

In this article we will discuss some of the more important
regulations and how they affect class 1D operation. The
essence of proposed regulations is given first and the com-
ments are those of the anthor. Anvone interested, however,
should draw his own conclusions after reading all the pro-
posed regulations in FCC Docket 14843, You probably won’t
be able to get a copy from the FCC, since only a limited
number were printed. But, if vour area has a good sized
library, or an industrial organization that subscribes to the
Federal Register, you'll find the complete proposed regula-
tions in the November 22. 1962 edition. The proposals take
almost eight pages of solid printed matter in the Federal
Register. Obviously, we do not have space to show them
all here in this article, let alone discuss them in any detail.
But, since most are clarifications of already existing rules,

r I YHERE have been many divergent opinions expressed
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let’s discuss those which would seem to affect us most or
about which there has been some controversy.

In the introductory remarks to the proposed regulations,
the FCC points out the very large number of violations
which they have monitored and the complaints received of
interference from licensees. They point up the tremendous
growth of the service from 40,000 stations in 1958 to 350,000
in November of 1962. They also emphasize the fact that
abuses have occurred mainly between stations of different
call signs, and some of the proposed regulations are intended
to remedy this situation.

In discussing the more important new regulations, we'll
indicate the “meat” of the Part 19 rules to see how this
same paragraph is presently worded.

Paragraph 19.12 (a) eliminates unincorporated associations
from eligibility to hold a class D license. This is modified by
paragraph (b) allowing such an unincorporated association
to hold a license provided it can show that the proposed
radio operations are not feasible or may not be as efficient
or economical when conducted under station licenses issued
to individual members.

Comment: This apparently is aimed at Citizens Band As-
sociations, many of whom have applied for licenses in their
association names. The regulation has cvoked a number of
protests, but seems to be quite harmless to the author. There
are, of course, ways around such a regulation. In many states
such associations can incorporate and, legally, there are many
reasons why they would be better off as incorporated associa-
tions. The Dayton Area Citizens Radio Association, for cx-
ample, is incorporated as a non-profit corporation under the
laws of the state of Ohio and, as such, enjoys certain privi-
leges under the law. In addition, the liability for debts of
the association, on the part of individual members, is re-
moved by such incorporation. An incorporated association
is on much more solid footing than one formed by a few
buddies as an informal thing.

Paragraph 19.24 (b) spells out in detail the method of
handling a change in permanent mailing address. It requires
that the licensee notify the Engineer-in-Charge of his FCC
District 30 days before or after such change of address of
his new and old address and the fact that application for
modification of his license has been filed with the Commis-
sion. Otherwise, he cannot operate his CB equipment. Hav-
ing given this notice, and having filed an application for
modification, he can continue to operate at the new location
until a final determination with respect to his application
for modification has been made by the Commission.

Comment: This is a good rule for two reasons. One, it
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puts more cmphasis on the necessity to notify of a change of
address. This is something few CB-ers have done, especially
those who cherish their low “W” numbers. It also gives the
Commission the opportunity to retiew the licensec’s need
for CB and to examine his file to sec if he has been one of
those who has caused a large number of complaints.

Paragraph 19.25 (c¢) provides in much greater detail the
antenna height requirements, Specifically, this paragraph
requires that the antenna shall not exceed 20 feet in height
above ground level; or the antenna shall not exceed by more
than 20 feet the height of any natural geological formation,
tree, or man-made structnre (other than an antenna sup-
porting structure) on which it is mounted; or, if the antenna
is mounted on the transmitting antenna structure of another
authorized (such as an amateur) station, the antenna shall
not exceed the height of that structure; or if the antenna is
mounted on an antenna structure used solely for receiving
purposes, the antenna shall not exceed 20 feet in height
above the ground level, geological formation, tree, or man-
made structure upon which such receiving antenna structure
itself is located. In other words, we still have the 20-foot
height restriction, but if vou're using a tower, say for an
amateur station, the top of vour antenna cannot exceed the
height of that tower, If vou're using a tower for a television
receiving antenna, the top of vour receiving antenna cannot
be any higher than 20 feet from whatever that tower is
mounted on,

Comment: Despite what you may have read, this clarifica-
tion does not restrict the law-abiding CB user in any way.
It only spells out for the chisler that he can’t get around the
20-foot restriction by putting up a tower for a TV antenna
or by going higher than the top of a tower used for a trans-
mitter licensed in some other service.

Paragraph 19.31 (d) outlines the frequencies available for
class D service, It lists the same 23 channels we have been
using, but it prohibits communications between stations of
different call signs on all channels except channels 12, 13,
14, 15, and 23, except for Civil Defense or emergency com-
munications.

Comment: There have been loud wailings about this re-
striction, Some writers have claimed that the Commission has
oterlooked the fact that channels 9 and 11 have been used
nationwide for legitimate communications between stations
of different call letters. We are inclined to agree with this
objection. There would e less confusion if two of the five
channels chosen were channels 9 and 11. Another complaint
is the fact that channels 12, 13, 14, and 15 are subject to
diathermy whereas higher or lower channels are not. This is
not a valid objection. As a matter of fact, all CB class D
channels are subject to diathermy interference. The FCC re-
quirements as outlined in section 18 of the Rules and Regula-
tions, list one Industrial-Scientific-Medical frequency as
27.120 me. = 160.0 ke, Because of this large permissible tol-
erance, diathermy can legally exist on any frequency from
26.960 mc. to 27.280 mc., which covers the entire class D
Citizens Band and more, No channel is immune from dia-
thermy interference.

Paragraph 19.32 modifies the requirements for station
power, providing for class D transmitters a power input of
5 watts, measured at modulation peaks, and a power output
of 3.5 watts.

Comment: This is a perfectly reasonable requirement and
is aimed at those who attempt to usce trick circuits or oter-
modulation to punch their signal through. Normal efficiency
of a good transmitter output is about 70% of its input power.
Three and onc-half watts is T0% of five watts, so the Com-
mission requirement is within normal limits. However, few
CB transmitters, measured by the author, protide such high
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efficiencies. It is not at all unusual to find one-watt oputput
for fice watts input. There are trick circuits, such as grounded-
grid amplifiers with high driving powers, in which the dric-
ing power is added to the input power to produce so-called
efficiencies approaching 100%. It is this kind of circuit which
the Commission is trying to avoid and, in the author’s opinion,
rightly so.

Paragraph 19.34 (d) permits the use of tone sigrals to
actuate receiver circuits such as tone-operated squelch, but
prohibits the use of tones for attracting attention or the con-
trol of remote objects or devices.

Comment: A good rule, designed to eliminate those an-
noying “turkey-calls.”

Paragraph 19.61 outlines permissible communications, It
includes the following:

1. Communications directly related to and necessary for
the efficient conduct of the business or household of either
or both licensees or to effectively control the movement of
vessels, aircraft, vehicles, or persons.

2. Communications directly related to and necessary for
the performance of civie functions such as the activities of
volunteer fire departiments, auxiliary police, and civil de-
fense, or in connection with public events such as parades,
etc.

3. Emergency communications.

4. Communications by a mobile station for the sole pur-
pose of requesting routing directions, assistance to disabled
vehicles, ete.

5. Upon specific Commission approval, shown on the li-
cense, necessary communications hetween CB stations at fixed
points between which public telephone service is not in-
stalled.

6. A licensee of a class D station may operate a single
unit for communications which are otherwise permitted under
this paragraph to fulfill one-way communications recuire-
ments to receiving units or for communications with units
of other stations.

Comment: These rules actually clear up many misunder-
standings and, in fact, make legal certain types of communi-
cations which hace been interpreted as illegal in the past.

Paragraph 19.62 now covers prohibited uses, Among those
things where are now specifically prohibited are the fol-
lowing:

1. Discussion, comment, or advocacy of social, religious,
or political doctrines.

2. Malicious interference with the communications cf an-
other station.

3. Superfluous communications such as transmissions which
are not necessary to properly engage in communications
which are otherwise permissible.

4. The use of the word MAYDAY or other distress signal
unless a ship, aircraft, or vehicle is threatened by grave and
imminent danger and requests immediate assistance.

5. Communications to stations of other licensees which
relate to technical performance of any radio equipment in-
cluding sucli things as signal strength or frequency stability
reports.

6. For advertising, soliciting, or promoting the sale of any
goods or services,

7. For transmitting messages in codes, ciphers, or tia
speech scramblers, except that conventional nationally or in-
ternationally recognized operating signals and abbreviations
may be used.

8. Communications over a distance of more than 150 miles,

9. A licensee of a Citizens Radio station who is engaged
in the business of selling CB equipment shall not allow a
prospective customer to operate under his station license.
In addition, all communications by the licensee for the pur-
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PROPOSED
REGULATIONS

pose of demonstrating such equipment shall consist only of
brief messages that are addressed to other units of the same
station.

Comment: The author belicees all of these restrictions are
fair and detail specific things which hace bothered CB users
or have been the subject of conflicting interpretations. The
150-mile limit should hother no one since ground-wave trans-
missions rarcly incolce more than 20 or 30 miles except over
water or in high terrain on a linc-of-sight hasis from moun-
tain top to mountain top, The restrictions imposed upon
scllers of CB cquipment is a reasonable one, and certainly
the honking of onc’s own horn about cquipment, sercices, or
religious or political doctrines are things that don’t belong
on the Citizens Band.

Paragraph 19.64 (b) specifically limits an emplovee of a
licensee to use the licensee’s equipment solely for the licen-
see’s business. Subparagraph (d) of this section provides that
when a CB station license has been revoked, that individual
shall not be permitted to operate any unit of the CB station
of another person until such time as he has again been issued
a valid station license in this service by the Commission.

Comment: Both these regulations are good. In the past,
employees who have been loaned transccivers for use in their
cars have treated the equipment as though it were their per-
sonal property and hatve used the equipment for after-hours
gabbing. The new regulation would eliminate this. As for the
provisions in subparagraph (d), anyone who has violated the
rules of the Conunission so flagrantly as to have his license
recoked, doesn’t belong on the band.

Paragraph 19.65 covers telephone answering services. In
general, it permits a licensee to have one of his transmitters
installed on the premises of a telephone answering service,
for use only in communicating with the licensee. However,
a station licensed to a telephone answering service cannot be
used to relay messages or transmit signals to its customers.

Comment: This scction has been misinterpreted by some
writers as setting up special pricileges for telephone answer-
ing services which it does not. Rather, it procides for the
convenience of allowing a small businessman to supply his
telephone ansicering service with equipment solely for com-
nunticating with him and, as such, is a good thing.

Paragraph 19.66 covers the length or duration of trans-
missions. Among other things, it specifically limits the use
of tones to activate squelch devices to 5 seconds. It further
limits conversations between different licensees of class D
stations to 3 minutes or less, with a silent period of at least
5 minutes before any further transmissions are made. It
should be noted that a station involved in such a 3-minute
or shorter conversation must remain silent for 5 minutes
thereafter, and cannot use his transmitter to call the same
or any other station during this silent period. Conversations
between stations of the same license are not so restricted,
but are limited to the minimum practical time. If dwring the
five-minute silent period, the station required to remain silent
is called by another station, he may acknowledge the call,
requesting the other station to stand by for the duration of
the silent period.

Comment: These restrictions apply to any and all persons
and all channels. You can’t, as many persons do now, trans-
mit for a few minutes on one channel and then switch over
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to another channel for other concersations. You must remain
silent after a three-minute conversation, no matter to whom
you want to talk and no matter whether you are licensed o
operate more than one station. The author belieces this is a
good restriction. It docs not apply to emergency or Civil De-
fense communications. Really necessary communications rarc-
Iy take more than a few seconds. It is amazing the amount
of stuff you will hear on CB of such a trite nature that the
persons incolved would never cven dream of using the tele-
phone for such dricel.

Paragraph 19.68 deals with the subject of station identi-
fication. It requires that stations identify themselves in Eng-
lish, using all their letters and numbers. Standard phonetic
alphabets, nationaily or internationally recognized, may be
used, as well as any unit designator or special identification.
The call sign must be given at the beginning and end of each
transmission, or where conversations of longer than 3 min-
utes are permitted (such as between umits of the same li-
cense) the call letters shall be transinitted at least cvery three
minutes. This section also permits transmission to a person
by name, if vou don't know his call letters. For example, if
vou know the John Jones Company operates on channel 15,
and vou wish to communicate with them, vou may call by
saving “This is 19W7377 calling the John Jones Company.”
The station initiating the call must transmit the previously
unknown call letters at the end of the message.

Comment: This is actually a welcome relaxation of the
rules. A mobile station going into a strange town may know
that a certain motel has CB equipment, although he may not
know the call sign. He may then call the motel by name using
any of the fice channels allotted for inter-station communi-
cations. Likewise a transmission intended for scceral mem-
bers of an organized group such as a volunteer fire depart-
ment or Civil Defense group may be directed to the group
by name rather than to individual license call signs.

Paragraph 19.71 covers operator license requirements. It
specifically allows a CB-cr to conduct tests of his transmitter
providing that all of the following conditions have been met:

1. The transmitter must be crystal-controlled within the
prescribed tolerance.

2. The transmitter shall either have been factory assem-
bled or shall have been provided i kit form with all com-
ponents and detailed instructions furnished by the kit man-
ufacturer.

3. The frequency-determining elements of the transmitter,
inclucding the crystals and all other components of the crystal
oscillator circuit, shall have been pre-assembled by the man-
ufacturer, pre-tuned to a specific frequency, and sealed by
the manufacturer so that replacement of any component or
any adjustment which could cause oft-frequency operation
cannot be made without breaking such seal and thereby void-
ing the certification of the manufacturer.

4. The equipment shall he so designed that none of the
adjustments or tests normally performed, may be reasonably
expected to result in off-frequency operation, excessive input
power, overmodulation, or excessive harmonics or other spu-
rious emissions.

5. The manufacturer shall have certified in writing to the
purchaser of the equipment that the equipment has been
designed, manufactured, and furnished in accordance with
the specifications contained in the foregoing subparagraphs
of this paragraph.

Comment: Noie that these conditions apply only if the
licensee wants to adjust the transmitter himself. Equipment
not conforming to these specifications can still be used if ad-
justment or repair is done by or under the supcrvision of a
person holding a first- or sccond-class commercial radio-
telephone license.

(Continued on page 82)
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By JOHN H. FASAL

HYSTERESIS-LOOP PLOTTER

With this adapter the properties of magnetic materials can be displayed .

on a scope and evaluated for use

HEN designing or experimenting with transform-
ers and inductors, it is useful to be able to deter-
mine magnetic characteristics of the laminations.

This hysteresis-loop plotter is a simple device that can be
used with a low-frequency scope and a power supply with
an output of 100 v. @ 25 ma. d.c., and 6.3 v. at 1 amp., a.c.
Batteries may also be used instead of a power supply.

In spite of its simplicity, the loop plotter has many features,
the most important of which are the following: (1). There is
no need to specially prepare sample material as long as it
has a %” diameter hole. (2). Only a few laminations are
necessary to obtain reliable results. (3). The hysteresis loop
can be displayed on the scope face as a motionless Lissajous
figure and may be easily copied or photographed. (4). The
device may be calibrated for absolute measurements of mag-
netic-iron characteristics if the flux of the test sample is con-
sidered equally distributed over the whole magnetic path.
Toroid coils are particularly suited for such absolute hystere-
sis measurements.

Principle of Operation

Refer to Fig. 1. In series with the primary of a one-turn
transformer (T2) connected to a sinusoidal voltage ¢ is a
resistor, R, the voltage drop ¢« across which is proportional
to the maguetizing current i.. This current produces in the
laminations under test a magnetic flux that has an instanta-
neous value #. The flux, ¢, and the magnetizing current i.
are not proportional to each other; their relation is defined
by what is called a “hysteresis loop.”

Across the secondary of T2 will be a voltage e. which is
proportional to the instantaneous rate of change of the mag-
netic flux. It is bevond the scope of this article, but it can be
shown mathematically that voltage e¢., when integrated, is
proportional to the instantaneous value of the flux, #. In
practical terms this means that e, after integration is pro-
portional to the instantaneous value of the magnetic flux in
the iron. To produce a hysteresis loop on the screen of the
scope, the input to the horizontal amplifier is the voltage
drop across resistor R, horizontal deflection at any moment
is proportional to the magnetizing current, i., and the vertical
deflection is proportional to the instantaneous flux ¢, or in-
cluction.
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as cores of chokes or transformers.

The integrator circuit (R10 and C3) is an RC network
similar to a Jow-pass filter. There is an important condition
that must be satisfied for the integrator to work properly.
The capacitive reactance X. of C3 relative to the Iowest in-
put freqquency must be no more than 1/25th the valze of the
series resistor, R10. In this case R10 is 270,000 olims. The
capacitive reactance at 60 cps should therefore be no more
than 10,000 ohins which would be the reactance of a capac-
itor of approximately .25 pf. A I-uf. capacitor was chosen for
the circuit to meet the requirement easily.

Construction of Transformer T2

The most complicated construction is transformer T2,
which is shown in Fig. 2. Its magnetic circuit is the test lam-
inations into which it must be able to be inserted and re-
moved. To accomplish this, both its primary and secondary
“windings” are “one turn” only and consist of a thin copper
tube which is the secondary and an insulated coaxial wire
pulled through the tube, which is the primary. Both primary
and secondary are passed through the mounting holes of the
test laminations so that the magnetic flux is distributed in
the laminations near the hole in concentric -circles around
the conductors as in Figs. 1 and 3. The copper tube is soldered
into a banana jack and the center contact is wired to the top
of the secondary of T1.

The length of the copper tube should be approximately
2 to 2% inches and its outside diameter %”. A stiff piece ot
12-gauge copper wire approximately 3” long is then care-
fully covered with insulated sleeving. On the upper (right in
the diagram) end of the wire, solder a small piece ot copper

Fig. 1. A “transformer” (T2) with single turns samples the
magnetic field in the core material and displays the loop.

TEST LAMINATIONS
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Fig. 2. Construction details for the sampling transformer.
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TEST LAMINATIONS

Fig. 3. Mounting of T2 and its insertion in test material.

tubing approximately 3/16” long. This will serve as a contact
terminal and must be insulated from the larger copper tube
by an insulating spacer of the same diameter as the tube
%” long and fitted over the insulated center wire. The pre-
pared insulated inner wire is passed through the copper tube
and adhered to it by means of a reliable adhesive (epoxy).
After the adhesive hardens, the whole assembly should be
sanded so its diameter will be uniform and the laminations
will slide over it easily.

The magnetizing current is applied between the lower and
upper contact of the inner wire. The induced secondary volt-
age appears between the lower end (ground) and the upper
end (below the insulating spacer) of the exterior tube. The
lower connections of both primary and secondary are perma-
nently connected into the circuit in the banana jack. Contact
to the upper part of the assembly is established by means of
a removable clamp, with two pairs of contacts insulated
from each other, and mounted on a small piece of Bakelite
(see Fig. 3).

The complete schematic is shown in Fig. 4. The trans-
former that supplies the magnetizing current should be a
small 50-va. transformer with a secondary voltage of at least
10 v. at 5 amp. (8 a. for short operation). The magnetizing
current i» can be adjusted to one of three values by connec-
tion through R3, R4, or R1. (You may use a tapped resistor
instead of R3 and R4.) The current passes through the pri-
mary (inner wire of T2) and through RI1. The voltage drop
across R1 is applied to the horizontal input terminals of the
scope. A 1-pf. capacitor (Cl) connects one side of the pri-
mary of T1 to ground.

The input to the amplifier is the output of T2. From the
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plate of V1 to ground there is a 4000-uu4f. capacitor (C2)
which corrects for the phase shift between the horizontal and
vertical outputs. The value of this capacitor must be de-
termined by experiment so that the hysteresis loop is properly
pointed on its extreme points and does not go over in small
loops or have round corners. In Fig. 5A the loops in the end
points are the result of undercompensation (C2 is too small).
The loop (B) with the round corners and the larger area is
caused by overcompensation (C2 is too large).

The high time constant of the coupling circuit (2 uf. and
1.2 megohms) assures high gain at 60 c¢ps. The value of cath-
ode resistor R8 is somewhat critical and should be adjusted
for a low-distortion output. The Lissajous of a distorted
hysteresis loop is shown in Fig. 6A. There is a simple way to
check if the hysteresis loop is free of distortion. Instead of
taking the input to the amplifier from the secondary of T2,
you can take a small fraction of the horizontal output voltage
as shown by the dotted line to R2, and apply it to the grid ot
V1. In doing this the input to the amplifier will be a sinus-
oidal voltage and therefore the output before integration will
also be sinusoidal. This voltage may be obtained by discon-
necting R10 and connecting C4 to the plate of V2 and the
output terminal to the scope vertical input.

The pattern obtained for approximately equal vertical and
horizontal deviations should be a straight line. With increas-
ing input voltage to the amplifier, the straight line will become
curved at jts extremes. To be able to determine the begin-
ning deformation it is necessary to reduce the vertical gain
of the scope. If the bias (value of R8) is correct, the defor-
mation should begin simultaneously at both ends of the
straight line. This means the bias setting has placed the
operating point in the middle of V2's characteristic curve,
between cut-off and saturation. To determine the correct
value for R8 use a resistance decade. If a narrow ellipse
appears instead of a straight line, there is phase shift between
the vertical and horizontal outputs which can be corrected
by changing the value of C2.

The integrated voltage across C3 may be fed directly to
the input of the oscilloscope, if a blocking capacitor is incor-
porated in the instrument’s input.

The following specifications, for the oscilloscope to be

Fig. 4. Circuit of the plotter amplifier, with scope outputs.
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AND CONNECT .Ipf.(C4) AS SHOWN

ol
TO SCOPE HORIZ. INPUT
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C3—2 uf.. 400 v. capacitor

C4—.1 pf., 400 v. capacitor (see text)

C5—1 uf., 400 v. capacitor

T1—Power trans. pri: 117.; sec: 10 v.
c.t. @ 10 amp. (Stancor P-6461 or

RI—1 ohm, 20 w. res.

R2—1000 ohm, 10 w. variable res.
R3—6 ohm, 20 w. res.

Ri—4 ohm, 20 w. res.

R5—1500 ohm, V2 w. res.
R6—470,000 ohm, V2 w. res.

R7—1.2 megohm, Vo w. res,

R8—6800 ohm, Y2 w. res.

R9—100,000 ohm, V2 w. res.

R10—-270.000 ohm, Y2 w. res.

CI1—1 pf., 600 v, capacitor

C2—4000 uuf., 400 v. capacitor (see
text)
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T2—See text

$§1—S.p.s.t. spring-loaded toggle
switch

F1—3 amp fuse

V1—6SL7 tube, V2—6SH7 tube
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(A) (B}

Fig. 5. Display is phased correctly by
adjusting value of C2. {(A) Undercom-
pensation (C2 is too smalll, (B) Value
of C2 has been overcompensated.

used in conjunction with the plotter, are not hard to meet:

Vertical-channel a.c. input: approximately 30 mv./inch
sensitivity.

Horizontal-channel sensitivity: 1 volt/inch.

Low-frequency limit: 5-10 ¢ps for distortion-free and
phase-correct amplification at 60 c¢ps.

If the scope has a d.c. input, it should be used for the best
frequency response. If the d.c. input is used, a large capacitor
(2 pf. with a 1- or 2-mcgohm resistor to ground) has to be
connected Detween the plotter output and the scope input
in order to keep the d.c. component of the output voltage
from being applied to the scope input.

Construction

All components are mounted on a metal chassis 9%” x 44"
x 1% as shown in Fig, 7. Transformer T2 is located on the
left side of the chassis. Space for the largest sized test
samples must be provided around T2. T'1 is mounted to the
right of the 20-watt resistors (R3 and R4).

These resistors become quite hot when the full current of
7-8 amperes (corresponding to 30-70 watts) passes throngh
them. They must be located so that the heat will not affect
other components. Full current should never be applied for
longer than necessary since all component values are based
on operation periods of 10-20 seconds. This is sufficient time
for observing, tracing, or photographing the pattern. In order
to avoid prolonged operation, the “on-off” switch is spring
loaded so that it will antomatically disconnect the trans-
former whenever it is released.

Using the Plotter

Connect the outputs of the plotter to the vertical and hori-
zontal inputs of the scope and apply power. The laminations
{a %" to &7 stack is sufficient for a good pattern) which are
to be tested should be carefully lowered over T2, and the
connecting clamp put it place. Take care in sctting the clamp
to make surc that there isn’t a short between the primary
and secondary windings.

There is no fixed rule about the number of laminations to
be used since the height of the curve depends not only on the
section of the maguetic circuit but also on the quality of the
alloy.

Alter putting the clamp in place, wait for 1-2 minutes for
tle capacitors to charge and for the spot on the scope to be
centered. Next, apply the magnetizing current and note the
pattern on the scope screen. Its width and height has to be
set conveniently by means of the gain controls on the scope.
The value of the magnetizing current determines the satura-
tion condition of a specific magnetic alloy. For a given cur-
rent, the quantity of laminations under test has no influence
on the appearance of the hysteresis loop. A larger number
of laminations increases only the total iron sections, and in
the same proportion the total flux, without changing the
distribution of the magnetic flux in the lamination itself. The
increase in the total flux increases the secondary voltage of
T2. After integration this voltage is proportional to the flux
and causes the vertical deflection of the hysteresis loop. For
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Fig. 6. (A) Display distorted by incorrect V2 bias. Adjust value of R2. (B) At
saturation (larger loop) display spreads horizontally. (C} Another comparison
of loops for two materials with different saturation points. (D) Loop enclosing
larger area indicates greater iron losses. {B), {C), and (D) are double exposures.

Fig. 7. In layout, leave space for samples around T2 (left).

comparative measurements of permeability or reluctance,
the thickness of the test samples must be the same. The value
of the maguetizing current however determines the intensity
of the magnetic flux in each lamination and therefore the
flux at which saturation occurs.

In order to compare the quality of two types of iron in
terms of their saturation point, the magnetizing current has
to be increased for each type of lamination until the hystere-
sis loop goes over in an ahmost horizontal line. In Fig. 6B two
hysteresis loops were photographed superimposed. The
smaller, inner loop is for a 3-amp magnetizing current, the
larger loop was made with a current of 8 amps. Suturation
at 3 amps has not yet occurred, however at § amps, the curve
is just beginning to go over in a straight line at its extreme
points indicating that the magnetic circuit has become satu-
rated. Since the horizontal deflection is proportional to the
magnetizing current (voltage across R1) the length of the
horizontal deflection at the moment saturation begins is a
direct measure of the magnetomotive force and the field
strength., The vertical deflection permits a determination of
the amount of magnetic flux at that point at which saturation
takes place.

[t is well known that the slope of the hysteresis curve is
a direct measure of the permeability of the alloy. The higher
the permeability, the steeper the slope. In order to compare
two samples of iron, the scope vertical and horizontal gain
controls must be set so that a full hysteresis loop can be dis-
played on the screen without readjustment of the coutrols.

Two hysteresis loops of two different lamination samples
having the same physical dimensions are shown in Fig. 6C.
Both curves were made with the same current, therefore
both samples were tested with the same magnetic potential.
The smaller, less steep loop is that of iron with a lower satura-
tion point and lower permeability. Notice that the widths
of the two curves are identical,

The losses in the iron are determined by the area enclosed
by the hysteresis loop. In contradistinction to the first meas-
urements of saturation and permeability, the scope setting
for the comparative measurements of the losses has to be

(Continued on page 86)
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Portable Heart Monitor. (Above) An ultra-sensitive, transis-
torized instrument that picks up the electrical activity of the
heart after the stethoscope has lost the heartbeat sound and
the pulse has totally disappeared is shown above. The instru-
ment, called the “Cardio-Sensor” by its manufacturer (Master-
craft Medical & Industrial Corp.), produces an audible tone and
a meter indication of the heart signals. In many respects, the
instrument performs some of the functions of the more com-
plex and bulky electrocardiograph, except that written records
are not made by the heart monitor for study and analysis. The
unit, intended mainly for rescue work, costs just under $100.
X-ray Vidicon Camera Tube. (Above right} A new closed-cir-
cuit TV camera tube is sensitive to x-rays projected through
small assemblies for non-destructive testing. It can also be
used for certain biological studies. The tube, developed by
Machlett Laboratories, captured the above analytical views of
a transistor and a diode after encapsulation. Magnification up
to 50 times can be accomplished without loss of definition.
Wires visible in the televised x-ray of the transistor are actually
002" in diameter....Ring Laser Senses Motion. (Right)
A closed-circuit or ring laser that whirls oppositely rotating
beams of infrared light around a ring to measure changes in
direction may soon rival the gyroscope as an automatic guid-
ance device for ships, planes, missiles, and space vehicles.
Developed at the Sperry Rand Corp., the device uses the speed
of light to sense motion rather than the much slower rotation
of a small, machine-made wheel found in a mechanical gyro.
One beam of light goes around the closed loop clockwise, while
the other travels counterclockwise. If the entire system rotates,
there will be a slight frequency shift due to Doppler effect.
An audio frequency beat note results when the two light beams
are combined in a phototube. The laser requires neither bear-
ings nor other moving parts employed in mechanical gyros.
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RECENT
DEVELOPMENTS
in ELECTRONICS

SPERRY RING LASER ROTATION-RATE SENSOR [1963)
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Storms Via “Tiros"” TV. (Left) Some recent
storm photographs transmitted by the television
system of “Tiros VI” are shown here. Pictures de-
pict dangerous swirling masses of clouds forming
the vortex of a storm in the south Indian Ocean.
The cloud movement was actually stretched out
over thousands of miles. Well over 200,000 TV
pictures of the earth’s cloud cover have been
transmitted by the meteorological satellite sys-
tem since “Tiros I was launched in April, 1960.
Since that time, six such satellites have been
launched and orbited successfully in six tries.
Their average lifetime was more than twice
the S90-day designed and projected operational
life of each satellite. Currently, both the fifth
and sixth RCA-built satellites are still operat-
ing and providing world-wide weather information.

Communications Satellite Ship. (Right) The
first communications satellite ship, the USNS
“Kingsport,” heads for sea trials before joining
the Military Sea Transportation Service. The ship
is being used as a mobile terminal for the sup-
port of NASA's “Syncom” communications satel-
lite. Although the first launch failed, another
satellite is slated to be boosted into a 22,300
mile high “stationary” orbit. The ship's big ball
is a 53-foot air-inflated radome, housing a
30-foot antenna. A helicopter landing platform
is astern. The shipboard communciations equip-
ment was developed by Bendix for the Navy's
Bureau of Ships. The ship will be used to test
world-wide satellite communications capabilities
and provide data for developing new design con-
cepts. . . . Radio-Noise Satellite. (Below right)
Westinghouse engineers examine solar paddles
and antennas of an engineering test model of
the S-52 satellite structure being built by the
company’s air arm division for the National
Aeronautics and Space Administration. S-52, a
joint U.S.-United Kingdom project, will be used
to measure galactic noise, the r.f. signals gen-
erated by stars and galaxies; the distribution
of ozone in the atmosphere; and the quantity
and size of micrometeoroids in space. British
scientists will provide the instrumentation for
the satellite. Following this model, two prototypes
and two flight models will be built before S-52
is actually launched into space. The project is
managed and technically supervised by NASA’s
Goddard Space Flight Center at Greenbelt, Md.
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Directory of IMPORTERS and MANUFACTURERS of
JAPANESE TRANSISTOR RADIOS

Repairing an unknown-brand transistor radio can be a first-class headache if the sche-
matic cannot be found in any of the standard manuals. Check the alphabetical listing of

TWIN-T OSCILLATORS
design & application

By FRED MAYNARD / Motorola Semiconductor Products Inc.

Practical data on sumple transistorized RC oscillators
having many applications in the andio-frequency range.

HE twin-T oscillator is one form of pure RC oscillator

which presents some interesting advantages over other

types. Some of these advantages include simplicity,
stability, variety of waveform, and ease of frequency adjust-
ment.

There are many uses for stable oscillators in industrial
and commercial applications in such areas as time-base gen-
erators, signalling, counting, clocking, tone generators, and
remote-control devices.

This article presents some empirical design data for sim-
ple transistorized forms of these oscillator circuits, includ-
ing a convenient nomogram for the rapid set up of an os-
cillator circuit in any range of the audio frequencies, and
describes some useful applications of this circuitry.

The TwinT Circuit

The twin-T oscillator circuit is closely allied to the well-
known twin-T notch filter circuit. Basically, it consists of
a parallel network of two RC filter T’s in opposed form. One
of these, composed of two equal series resistors and a shunt
capacitance from the midpoint, constitutes a low-pass RC
filter. The other, with two serics capacitors and a shunt
resistor, is a high-pass filter.

The configuration is connected between the collector and
base of a suitable grounded-emitter transistor amplifier and,
over certain ranges of intervelated values of the RC compo-

Fig. 1. The twin-T oscillator circuits discussed in the text.
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nents within the bridge, sustained oscillations are obtained.

The development of this oscillation depends on the se-
lection of suitable valnes at which a net phase shift of 180
degrees is presented at the oscillation frequency.

Frequency range can be adjusted from a very few cycles-
per-second well up into the megacycle range by means of
suitable transistors and components. The considerations in
this article will be restricted, essentially, to the audio range
from 10 to 10,000 cps. Other ranges either wav from this
may also be established quite readily from the data provided.

General-purpose, low-power audio transistors, such as the
Motorole 2N1193, with a nominal heta equal to or greater
than 100 are required for this civcuit (Figs. 1A and 1B). The
minimum gain that can be used is around 60, but a higher-
gain transistor is certainly preferred in the interests of sta-
bility and frequency range. In some of the oscillators we
have built we have used a Darlington compound connection
of two low-gain units (Fig. 1C) with excellent results.

In Fig. 1A, the twin-T bridge is connected between the
collector and base of an independent, biased high-gain am-
plifier, Q1. In Fig. 1B, the resistive leg of the bridge also
provides the collector-to-hase stabilizing bias feedback re-
sistance. Both of these basic circuits are quite useful. The
circuit of Fig. 1A is more stable, due to the lower impedances
involved and the independence of the bridge components
from the biasing network. On the other hand, the circuit of
Fig. 1B is also quite stable and is considerably simpler as far
as the number of components is concerned.

The circuit of Fig. 1B has an added advantage at very
low frequencies. Since the bridge resistors must, of neces-
sity, be on the order of 100,000 ohms or larger as required
by feedback bias considerations, the capacitance values are
consequently much smaller for a given frequency than in
the case of the circuit of Fig. 1A. In this particular case,
relatively low resistive impedances are used.

Oscillator-Bridge Requirements

Independently of the actual frequency range, the twin-T
bridge must be set up in correct proportions of component
values to obtain sustained oscillations. The Dbest balanced
conditions are obtained when, in Fig. 1, Rl R2 and C1
= C2 (nominal tolerance values), R3 2% to 30% of the
value of R1 and C3 a2C1.

Theoretically, any combination of the proportional C and
R values should be useful in this circuit. However. since
there are loading effects from the input and output transis-
tor impedances and bias consideration, the R values must be
somewhat restricted in practical circuits and the C values
may be widely varied, still keeping the balanced proportional
values,

While the main factor establishing the frequency of free
oscillation is determined by the parallel bridge constants,
there are other factors which reflect back on this bridge, and
which tend to alter the oscillation frequency somewhat, Some
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Communications Satellite Ship. (Right) The
first communications satellite ship, the USNS
“Kingsport,” heads for sea trials before joining
the Military Sea Transportation Service. The ship
is being used as a mobile terminal for the sup-
port of NASA's “Syncom" communications satel-
lite. Although the first launch failed, another
satellite is slated to be boosted into a 22,300
mile high “stationary” orbit. The ship’s big ball
is a 53-foot air-inflated radome, housing a
30-foot antenna. A helicopter landing platform
is astern. The shipboard communciations equip-
ment was developed by Bendix for the Navy's
Bureau of Ships. The ship will be used to test
world-wide satellite communications capabilities
and provide data for developing new design con-
cepts. .. .Radio-Noise Satellite. (Below right)
Westinghouse engineers examine solar paddles
and antennas of an engineering test model of
the S-52 satellite structure being built by the
company's air arm division for the National
Aeronautics and Space Administration. S-52, a
joint U.S.-United Kingdom project, will be used
to measure galactic noise, the r.f. signals gen-
erated by stars and galaxies; the distribution
of ozone in the atmosphere; and the quantity
and size of micrometeoroids in space. British
scientists will provide the instrumentation for
the satellite. Following this model, two prototypes
and two flight models will be built before S-52
is actually launched into space. The project is
managed and technically supervised by NASA's
Goddard Space Flight Center at Greenbelt, Md.
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Storms Via “Tiros” TV. (Left) Some recent
storm photographs transmitted by the television
system of “Tires VI” are shown here. Pictures de-
pict dangerous swirling masses of clouds forming
the vortex of a storm in the south Indian Dcean.
The cloud movement was actually stretched out
over thousands of miles. Well over 200,C00 TV
pictures of the earth's cloud cover have been
fransmitted by the meteorological satellite sys-
tem since “Tiros I” was launched in April, 1960.
Since that time, six such satellites have been
launched and orbited successfully in six tries.
Their average lifetime was more than twice
the 90-day designed and projected operational
life of each satellite. Currently, both the fifth
and sixth RCA-built satellites are still operat-
ing and providing world-wide weather information.
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New solid-state circuits switch

by means of body capacity at the touch
of the finger. Circuits hardle 30-40 watts
directly or far more power via a relay

for industrial applications

N

Latest advances in ‘T - JUCH

C O N I RO I | By C. E. ATKINS / Tung-Sol Electric Inc.

E\V developments in touch-control circuits have

spawned a host of novel and useful devices such as

Laumps, clocks, display systems, safety and alarm
units as well as a number of other new consumer products.
In addition, there are many commercial and industrial appli-
cations where it is desired to operate equipment merely by
touching a handy surface. Touch or proximity control of
apparatus is not new hut recent advances in circuitry have
added greatly to reliability, low cost, compactness, as well as
small amounts of standby power required.

Earlv Methods

The control of lights and other electrical appliances by
touch has been partially successful in the past. In general,
these methods have been of two kinds: 1, An r.f. oscillator is
detuned or stopped altogether by body capacity and asso-
ciated body resistances shunting the oscillutor tank, resulting
in a change of current which operates a relay. 2. A thyratron
is fired by an a.c. signal coupled to one electrode, by meuns
of body capacity.

Both of these methods have serious drawbacks. ith the
oscillator it is difficult to eliminate radio interference while
with the thyratron actuation by means of stray 60-cvcle flux
is not always dependable. At low frequencies the capacitive
reactance of the body amounts to several megohms and,
accordingly, similar high-impedance circuitry must be em-
ploved to complement it. This makes for instability—false
firings occur occasionallv. Also, apparatus of this tyvpe has
been bulky and required a fair amount of standby power.

Fig. 1 illustrates the manner in which these two methods
can be applied. Fig. 1A is the circuit developed by the author
using a vacuum-tube oscillator.

In the design of this oscillator there is sufficient feedback
and the grid capacitor—grid resistor combination (C2, R2) is
so chosen that the tube functions as a blocking oscillator.
Because of this the plate current which flows through the
relay is only a few microamperes during oscillation.

If the touch point T1 is contacted by a person, the tank
circuit of the oscillator becomes loaded partly by the indi-
vidual’s body capacitance, which may be approximately 50
pf. (uef.) and by his shunt resistance. This loading stops the
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oscillator and the high grid bias developed during oscillation
vanishes so that the vacuum tinbe can now draw several
milliamperes of plate current, thus energizing the relay.
Closure of the relay turns on the load and also opens the
tickler coil.

The tickler, however, is not completely off ground since it
is connected there through two series capacitors, C3 and CH4,
at the junction of which is provided a second touch point,
the “antenna” T2. \When this second antenna is touched,
enough additional capacity is provided to capacitor C4 so
that the low side of the tickler is brought close enough to
ground potential to restore oscillation, whereupon the relay
is de-energized, the tickler return is again grounded, and the
system is then returned to its original state.

Fig. 1B shows a more or less typical thyratron circuit with
a latching relay in series with the anode so that switching
can be achieved by means of successive firings of the thyra-
tron. The thyratron is normally biased off, but this bias may
be disturbed when the control antenna T1 is touched. This
then permits actuation of the stepping relay during a suc-
cession of positive pulses of the a.c. power line. R1 is one
megohm or more so that the body can usually kick up enough
voltage from stray flux to overcome the bias.

Both of the foregoing circuits have disadvantages. The
thyratron circuit consumes too much standby power, is an
objectionable heat generator, and is of limited reliability and
life. The r.f. oscillator, while overcoming some of the objec-
tions of the thyvratron circuit, still has drawbacks of its own.
It does produce radio interference and tube life is a problem.
The author was never able to achieve more than 7000 hours
of service from the filumentary tubes he employved.

Semiconductor Circuits

Using semiconductor devices overcomes most of the ob-
jections associated with tube circuitry; one can obtain low
standby power, freedom from r.f. interference, compactness,
cool operation, and long lite if semiconductors are used.

Because most of the inexpensive semiconductors are low-
impedance devices, control methods analogous to that shown
in Fig. 1B cannot be used. One could, of course, use an
oscillatory circuit like that shown in Fig. 1A, but here again
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the low-impedance nature of the semiconductor complicates
matters. In addition, the insidious problem of r.f. interference
requires too many awkward compromises because the load-
ing and feedback features of these oscillators are incompatible.

It is therefore better to provide a source of self-sustaining
oscillations which can then be fed through a suitable touch-
control network to a semiconductor device. This, then, serves
only as a more or less passive switch. One can, of course, use
semiconductors in the self-sustaining oscillator. The author
has, in fact, used a free-running multivibrator with a pair of
transistors in a more or less conventional circuit for this pur-
pose. However, a more compact and less expensive system
can be provided by using small neon lamps, While their life
is, theoretically, not as long as that of semiconductors they
can be counted on for several years of continuous operation
and they require very little power.,

Neon-Lamp Oscillators

Fig. 2 shows the basic circuits the author has developed
for accomplishing this purpose. These circuits have an ele-
gant simplicity and an amazing flexibility. The circuit of Fig.
2A is designed to supply negative-going pulses when ener-
gized from a positive power supply, while the circuit of Fig.
2B provides positive-going pulses.

Referring to Fig. 2A, capacitor C1 is charged through
resistor R1 from the power supply which can be, say, 150
volts. When the potential across C1 reaches the firing point
of the neon lamp, this lamp breaks down and a portion of
the charge in C1 is dissipated through the lamp and resistor
R2 in series. Since the ungrounded side of the capacitor is
positive, the direction of current flow through the neon will
result in positive-going pips across resistor R2 and a saw-
tooth wave across the capacitor and neon-lamp combination.
If the saw-tooth is fed through a small capacitor, the result-
ing differentiation yields the negative-going pips.

The positive-going and negative-going pulses from this
circuit can be combined so that there is cancellation. By suit-
able adjustment of the value of R2, the output of the system
can be balanced to zero or adjustment can be made to achieve
a residual pulse in either direction. If additional capacity is
now added in shunt with C1 (as a result of a person touching
T through an isolating capacitor), this balance will be altered.
Now, more stored energy will be available to discharge
through R2, resulting in larger positive pulses at this point.
The negative-going pulses, however, will not be appreciably
altered since the firing voltage of the neon lamp has not
changed, nor has its extinction voltage. These two character-
istics largely determine the amplitude of this particular pulse.

The circuit of Fig. 2B operates in a somewhat different
manner. In this circuit the neon lamp fires almost immedi-
ately upon application of the source voltage and stays in the
fired condition during the brief time that it takes C1 to
charge. Then when there is no longer enough potential
across the lamp to keep it fired, the lamp is extinguished and
the capacitor begins to discharge slowly through RI1. Be-
cause of this different mode of behavior, the saw-tooth is in-
verted with respect to the one in Fig. 2A. This is because
there is a rapid rise in the potential across C1 when the
series neon fires. The decline in this saw-tooth potential is de-
termined by the time constant R1-C1, which can be varied
over a wide range of values; the saw-tooth is differentiated to
produce the positive pips shown. Since R2 is much smaller
than R1, C2 charges rapidly and its energy is available to
charge C1 when the neon fires. The brief decline in the
charge of C2 is the cause of the negative-going pips at this
point.

As in the circuit of Fig. 2A, the output pulses of Fig. 2B
may also be added algebraically so that any desired degree
of cancellation may be achieved. Furthermore, as the capac-
ity of C1 is increased (as a result of a person touching T
through an isolating capacitor), the negative-going pulses
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will rise while the positive-going pulses remain substantially
the same.

The average adult has a body capacity with respect to
ground which usually varies between 50 and 100 pf. (uuf.)
depending on his proximity to metal objects such as plumb-
ing, electric wiring, or metal furniture. In a structural steel
building body capacity will approach the 100-pf. value
whereas in a frame dwelling with a minimum of metal ob-
jects nearby it will approximate the 50-pf. value. For a child
the corresponding values are 25 to 50 pf., respectively.

The circuits of Fig. 2 are capable of feeding low-imped-
ance loads, such as transistor circuits and give good sensi-
tivity under these conditions. For example, a change of 30 pf.
in the capacity of C1 will effect a change of 1 volt across
10,000 ohms. This is enough to insure dependable control at
the base of a transistor or the gate of a semiconductor switch.
Furthermore, this magnitude of control is achieved even if
C1 is as much as 200 to 250 pf. This means that a wide va-
riety of appliances can use this circuit even though the
geometry of the structures entails considerable capacity. For
instance, the touch point T could be at the end of a 100" wire,
provided C1 is recadjusted accordingly.

This characteristic makes it possible to separate the con-
trol point from the electronic circuitry. Examples where such
installation would be desirable include explosion-proof rooms,
where all sparking contacts are outside the room and control
is effected by touching a spark-free high-impedance plate.
This, in turn, connects to the circuit located in a safe area by
means of a fine wire passing through the wall of the room.
Household circuits can be remotely switched by contact with
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Fig. 3. {A) The output from a neon oscillator can be rectified
and applied to a transistor or (B} Dynaquad may be used.

touch-plates at convenient spots—these heing connected by
means of a single small wire requiring negligible insulation
to a centrally located control hox. The economies inn power
wiring and standard switches and switchboxes might pay for
the modest cost of the electronic gear,

The fundamental control circuit can be used in many ways.
For instance, the output of the neon oscillator can be fed to
a diode and the rectified signal used to control u transistor
which might directly actuate a lamp. meter, or other small
load or, by means of a relay, control any suitable load regard-
less of size.

Fig. 3 illustrates liow one might control a transistor by
means of the rectified signal appearing across the filter net-
work R1-C1. By reversing the polarity of the power supply
and the rectifier diode, or by using the circuit of Fig, 2B, we
can produce control voltage of either polarity. Hence devices
that must be controlled can be turned off or on at will,

Switching with a “"Dynaquad”

Fewer parts are needed if a four-layer p-n-p-n semicon-
ductor switch, such as the Tung-Sol *Dynaquad” or its equiv-
alent is used. The “Dynaquad” is made by alloving a die of
n-tvpe germanium to a pellet of indium and gallium in the
conventional manner emploved in the manufactnre of alloy-
junction transistors. This assembly constitutes the base (gate
electrode) and emitter of the device. The collector is ul-
loyed to the opposite side of the die using a sphere which
contains a trace of antimony dissolved in the indium. When
this is alloved a differential segregation between the indium
and antimony occurs, thereby forming two junctions instead
of one. The finished junction assembly is usually mounted on
a standard TO-5 transistor case having three leads for the
electrodes.

Fig. 4A shows the junction arrangement where the junc-
tion J1 (in the collector pellet) is floating. If a negative po-
tential is applied to collector electrode 3, junction J2 will be
back-biased as in ordinary transistor action. At the same
time, due to the peculiar arrangement of materials in the
“Dynaquad,” J1 is also back-biased. When the gate or base
electrode 2 is made negative with respect to the emitter (1),
current can readily flow across junction /3. When this current
reaches a suitable value, the carrier concentrations about
junctions J2 and J1 are successively upset so that these junc-
tions no longer appear back-biased and a large amount of
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collector current can now flow. This current will then con-
tinue to flow even after the negative gate voltage is removed.
In order to turn off the current, it is necessary either to apply
a positive voltage to the gate or to interrupt the collector
current.

These devices are in some respects solid-state equivalents
of thyratrons and can be switched to the conducting state
by the application of merely microwatts of energy to the base
or gate. They react rapidly, usually in a few microseconds or
less. When switched on, the device stays on but it can be
turned off by meuns of a substantial signal to its gate or more
simply by briefly opening its output or collector electrode.

The equivalent of disconnecting the output can be
achieved by operating the “Dynaguad” on half-wave a.c.
Then when the voltage drops to zero no current can fow
and the switch begins the next half cycle in the “off” state.
If a “firing” signal is present at the gate, current will again
pass and a succession of half-wave pulses will be available
to energize the load. Of course, if there is no negative signal,
the “Dynaquad” will stay “off.”

Fig. 3B shows how simple it is to apply the fundamental
oscillator circuit to a “Dynaquad” for the direct control of a
lamp. This system has been used by the anthor to light the
face of an electric clock when the case of the clock is touched.
Another interesting application of this circuit is a coin box
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Fig. 4. Symbolic and actual electrode arrangement of ‘‘Dynaquad.”

or money receptacle used at a cashier’s position in business
places. By using this circuit it is possible to have the cus-
tomer’s hand effect the illumination of a good-will or adver-
tising sign when his change is picked up.

The circuit of Fig. 3B uses the oscillator of Fig, 2B because
positive bias is needed for the “Dvnaquad” to keep it “oft”
in the absence of a signal. At this time the antenna is not
being touched. When T1 is touched, the gate voltage goes
negative and the “Dyvnaquad” turns on the lamp.

Diode CR2 and capacitor C1 provide the positive hias and,
at the same time, power the neon oscillator. Diode CR1 lim-
its the voltage on the "Dynaquad” collector to negative half-
cveles only, The small transformer can be a winding or even
a tap on the armature winding of the clock motor in the par-
ticular case of the clock application,

Complete Touch-Control Circuit

The circuit of Fig. 5 (which is considerably more elab-
orate) is the heart of a touch-control lamp recently intro-
duced in kit form by Tung-Sol Electric Inc. This lamp has
two major metal areas which are readily isolated fromn the
rest of the structure and from each other. The larger and
more accessible of these is the base of the lamp connected
to T1. When touched, the circuit of Fig. 3 energizes the con-
trol relay turning on the lamp and latching it in the “on”
position. Later the lamp is turned off by touching the center
metal ring ornament on the lamp’s upright portion. This is
indicated in Fig, 3 as the second antenna or touch point 1'2.

The relay is energized from the 117-volt a.c. line through
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Fig. 5. Complete circvit diagram of the touch-control switch.
Crystal diode CR3 was added in later production models of the
switch in order to prevent reversal of bias on the ‘*‘Dynaquad.”
This precludes any false triggering due to radio interference.

a .33-uf. capacitor C1. Two diodes, CR1 and CR2, serve to
rectifv this a.c. at the rclay. CR1 serves to make the collector
of the “Dynaquad” negative with respect to ground, while
CR2 makes the relay negative and passes its energizing cur-
rent. An electrolvtic capacitor C2 filters the a.c. component
and provides a bit of time delay to stabilize relay action. A
470-0hm resistor, R1, is also in series with the relay to pro-
vide filter action against power-linc transients.

C1 could be replaced with a resistor, however using a ca-
pacitor has two important advantages: (1) By using react-
ance instead of resistance for voltage drop, no power is lost
and hence no heat is generated. (2) The capacitor introduces
a very useful phase shift which permits a.c. operation of the
neon oscillators to be emploved in the circuit. With a.c. on
the ncon lamps, there is a cluster of pips on each peak of the
a.c. cvele as the line voltage equals or exceeds the firing
poteutial of the neon lamps. Only the pips produced on the
positive half-cycle are important in this particular circuit
since at other times there is no voltage applied to the collector
of the “Dvnaquad” due to the shorting effect of diode CR1.
Because of C1, the current in this branch leads the line volt-
age, and the voltage at the collector—about 20 v.—will also
lead the line voltage. This means the pips from the ncon
oscillators oceur at the right times for best action, The bias
on the “Dynaquad” is also a.c. with its phase shifted by net-
work R2-C3. This shift is in the opposite direction from that
at the collector—giving best bias conditions at the proper
time. These phase relationships are shown in Fig. 6.

Shunting the relav-diode combination is a “Dynaquad.”
tvpe TS-1593 or equivalent. In operation, if the “Dynaquad”
draws current the relay does not and cice versa. The “Dyna-
quad” is biased in the off direction (this requires a positive
voltage on its gate with respect to ground) by means of a
bias supply comprising an RC network to reduce the voltage
and shift the phase as described.

During operation, arrangements are made to fire the
“Dynaquad” with a burst of pips from the ncon oscillator
adjusted to give negative-going pulses which are in the turn-
ing-on direction for the “Dvnaquad.” When antenna T'1 is
touched, the bodyv capacity added to the cirenit reduces this
firing signal at the gate below the bias level so that the

“Dynaqguad” cannot fire. On the next negative half-cvele of

a.c., current flows through diode CR2 and into the relay in-

stead of flowing to ground through the “Dynaquad.” After

a few such cycles, enough encrgy develops in the relay coil
to attract its armature, thus lighting the lamp and also re-
moving power from the sustaining oscillator.
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Since these basic signal sources ure fairly inexpensive, it
is possible to provide a second one for the purpose of turn-
ing off the lamp. When antenna T2 is touched, the added
capacity upsets the signal balance in the output of the circuit
thereby providing a negative signal to fire the “Dynaquad.”
When this happens, the relay will become de-energized and
the first or sustaining oscillator will be repowered as the lamp
is turned off. The continuing availability of pulses from this
first oscillator will thus provide repeated firing of the “Dyna-
quad,” maintaining the lamp in an “off” position until an-
tenna T1 is again touched.

When the relay armature engages the upper contact, re-
sistor R3 is grounded, lowering the voltage available to the
upper neon lamp so this oscillator is de-activated. This is
useful because heterodyning between the oscillators can be
troublesome. Each oscillator is then operating only when its
action might be required.

Single-Touch Circuit

In many cases, the provision for separate touch points to
turn an appliance on and off is desirable. However, some-
times only a single touch point can be provided in which case

(Continued on page 86)
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The complete touch-control circuit is contained within plastic
box only 3”7 x 1V4” x 1Y,”. The two hole plugs at the right
may be removed for readjustment of the trimmers if required.
This unit will switch up to 100 watts via a built-in relay.

The touch-control circuit is built around a small printed
board. The Dynaquad is hidden in this photo. It is located
directly below electrolytic capacitor shunting the refay.

Fig. 6. Significant waveforms in the touch-control circuit.
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Directory of IMPORTERS and MANUFACTURERS of
JAPANESE TRANSISTOR RADIOS

Repairing an unknown-brand transistor radio can be a first-class headache if the sche-
matic cannot be found in any of the standard manuals. Check the alphabetical listing of
brand names below, then contact the importer or manufacturer for service information.

Brand Name Importer and Address Mfgr. and Address Brand Name| Importer and Address | Mfgr. and Address
Acme Manhattan Novelty Co. Constant (See Canton-Son)
263 Canal Street Consul General Consolidated Ltd.
New York, N.Y. e Co. Lid Deluxe 5 East 17th Street
Aiwa iwa Co., Ltd. New York, N.Y.
4 Kanda Moto Sakumacho Continental | Continental Merch. Corp.
Chiyoda-ku, Tokyo, Japan 236 Fifth Avenue
Alaron B & B Import Co. New York, N.Y.
15755 Wyoming Ave. Coronet (See Angel)
Detroit 28, Mich. Craig Craig Panorama
Alpen Haya Electric Co., Ltd. 5290 Washington Bvd.
440 Shimura Nakadai-machi L
L Los Angeles, Calif.
Itabashi-ku, Tokyo, Japan Crest See Aloha)
Alpha Alfred Toepfer Nippon Alpha Electric Co., rest \see Alpha
1 Broadway Ltd. Crestline (See Canton-Son)
New York, N.Y. 6 Asabu Fu1|m|-choJ Crown Shriro Trading Corp. Asahi Radio Mfg. Co., Ltd.
. _ Minato-ku, Tokyo, Japan 276 Park Avenue S. 38 Kanda Suehire-cho,
Ambassador | Allied Purchasing Co. New York, N.Y. Chiyoda-ku, Tokyo, Japan
ﬁOl FYIfNI( Avenue Daltone Dalamal & Sons
] ew York, N.Y. 1185 Broadway
Americana Intgr-Ocean Commerce New York, N.Y.
orp. Delmonico Delmonico International
l{léev %?rakd"&% 120-20 Roosevelt Avenue
pE e Corona, N.Y.
Amertone Amerex Trading Co. Eagle Nippon Columbia Co., Ltd.
444 Fifth Avenue N
New York, N.Y. 425 Minato.cho
Angel Arrow Trading Co. Ebner (See Brenell LD el
1133 Broadway LA C I
New York, N.Y. Efdorado A. Cohen & Sons, Inc.
Arrow (sEe Angel) 27 West 23rd Street
Audion Audion Importers ORI N'Y"
18 West 27th Street Electra Elzeocl{rg IncLustnes Co.
New York, N.Y. roadway
Beniida Marybeni lida i New York, N.Y.
39 BrYoacli(wi]\‘yY Empire ;g%de Distrib.
New York, N.Y. Fifth Avenue
Best Tone | Charles Bestesh (Best New York, N.Y.
Tone Electronics) Family (See Angel)
ﬁ%if#ﬁ'ﬁ,“ffﬁue Fen-Tone (See Brenell
Brighton A & A Trading Co. Fleetwood (See Craig)
64-14 Woodside Fountain Harpers International
Woodside, L.I., N.Y. 315 Fifth Avenue
Brenell Fen-Tone Corp. New York, N.Y.
%‘%6 FYILN:( Al\éeYnue Four Star E%t;ne Star Products
w York, N.Y. Broadway
Browni Charles Brown & Co. New York, N.Y.
1170 Broadway Fuii i
New York, N.Y. Y E'zs%"rﬁiégwﬁ‘yc"'
Candle Toyama & Co. New York, N.Y.
855 Avenue of the Fujitone (See Angel)
Americas - = s = :
New York, N.Y. Fujiya zggyl_a EIecttnc go. guuya Electr|c7Co., Ltd.
0 § exington Avenue Ginza-Nishi 7-chome
Canton-Son (lzgnvt\l%nstsgg'tl:nsct'reet New York, N.Y. Cho-ku, Tokyo, Japan
New York, N.Y. General Trans America Import & Yaou Electric Co., Ltd.
Capri Nason Trading Co. Export Co. 3 Shiba Shinbashi 6-chome
303 Fifth Avenue (1)}]6 So. Igichigan Blvd. Minato-ku, Tokyo, Japan
New York, N.Y. icago 3, lllinois
Channel Channel Master Corp. Sanyo Electric Co., Ltd. Global Masuyama Int'l Corp. Global Mfg. Co., Ltd.
Master Ellenville, N.Y. 18 Keihanhon-dori, 2-chome ﬁ14 V¥ 1k4tR %treet &43_ S';Ib: SaTkakechoJ
Morikuchi-city, Osaka, Japan ew York, N.Y. inato-ku, Tokyo, Japan
Commodore | Commodore Import Corp. Grand Prix A & S Trading Co.
507 Flushing Avenue 124 . 30th Street
Brooklyn, N.Y. New York, N.Y.
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Brand Name Im}wrter and Address Mfgr. and Address Brand Name Importer and Address Mfgr. and Address
Hadson Caroline Mfg. Co. Nec Kanematsu New York Nippon Electric Co., Lid.
315 Fifth Avenue 1 Whitehall Street 2 Shiba Mita Shikoku-machi
New York, N.Y. New York 4, New York Minato-ku, Tokyo, Japan
Halco Halen Associates Nipco Nipco Mfg. Co., Ltd.
125 Fifth Avenue 36 Okachimachi 1-chome
New York, N.Y. Taito-ku, Tokyo
Harlie ggglig Transistor Prod. Nippon Columbia (See Fuji)
agamore Avenue ili i
Mineola, Long Island — ggv\;l:gtrkz.?Mrgrg?:]enedtlse o
New .York New York, N.Y.
Harpers {See Fountain) NVC Victor Co. of Japan, Ltd.
Hi-Delity Petely Enterprises 1 Nihonbashi Moncho
300 Park Avenue 4-chome
New York, N.Y. Chuo-ku, Tokyo, Japan
Hitachi International Importers Hitachi, Ltd. Olympic Nichimen Co.
2242 S. Western Avenue 4 Marunouchi 1-chome 60 Broad Street
Chicago, Hlinois Chiyoda-ku, Tokyo, Japan New York, N.Y.

J. H. Thal & Assoc.
220 W. Merrick Road
Valley Stream, N.Y.

Hikari

Mitsuoka Electric Mfg. Co.,
Ltd.

8 Kanaya-machi 1-chome
Kita-ku, Osaka, Japan

Omscolite Omscolite Corp.
Stokley & Roberts Ave.
Philadelphia, Penna.

Imperial (See Fountain)

Intermark Inter-Mark Corp.
80-00 Cooper Avenue
Brooklyn, N.Y.

International (See Amertone}

Invictor Toyomenka, Inc.
2 Broadway
New York, N.Y.

Ken Ken Electronics
500 Fifth Avenue
New York, N.Y.

Kent Kent Overseas, Inc.
14 West 23rd Street
New York, N.Y.

Kobe Kogyo (See Halco)

Kowa (See Fuji)

Koyo

Koyo Denki Co., Ltd.
6 Ginz Migashi 7-chome
Chuo-ku, Tokyo, Japan

Onkyo Sanyo Trading Co. Osako Onkyo Co., Ltd.
149 Broadway 32 Ohmiya Nishino-che
New York, N.Y. 5-chome, Asahi-ku,
Osaka, Japan
Pacific Pacific Import Co.
149 Fifth Avenue
New York, N.Y.

Panasonic Matsushita Electric Co.
41 East 42nd St.

New York, N.Y.

Petite Sterling Hi-Fi Co.
20-20 40 Avenue

Long Island City, N.Y.

Realistic (See Brighton)

Lafayette Lafayette Radio Co.
165-08 Liberty Avenue
Jamaica 33, N.Y.

Lic Lucky International
1155 Broadway
New York, N.Y.
Linmark Linmark International Corp.
276 Park Avenue S.
New York, N.Y.
Little Pal (See Acme)
Lioyd's Lloyd Trading Co.

1147 S. Hope Street
Los Angeles, California

Realtone Realtone Electronics
71 Fifth Avenue
New York, N.Y.
Renown (See Nobility)
Rincan Kyowa Denki Kagaku Cp., Ltd.
390 Nishi Ohsaki 1-chame
Shinagawa-ku, Tokyo, lapan
Ross Ross Electronics

216 W. Jackson Blvd.
Chicago 6, lllinois
Royal Mikusai, Ltd.

4 Marunouchi 1-chome
Ohta-ku, Tokyo, Japan

Royce Elise Mercantile of N.Y.
1140 Broadway
New York, N.Y.

Sampson (See Hitachi)
Sansei (See Fuji)
Sharp (See Invictor)

Sheraton Brothers International
36-50 38th Street
Long Island City, N.Y.

Skymaster (See Nobility)

Mantone (See Acme) Sony Sony Corporation Sony Corp.
Mark (See Alpha) 504 Broadway 351 Kitashinagawa-6
Matsushita | 41 E. 42nd St. Matsushita Electric Co., Ltd. New York, N.Y. Shinagawa-ku, Tokyo, Japan
New York, N.Y. 1006 Oaza Kadoma, ) Sovereign (See Sheraton)
Kadoma.cho, Kitakawachigun, | Stariite Starlite Electronics
Saka, Japan 37 West 23rd Street

Marvel {See Acme) New York, N.Y.
Mayfair Artic Import Co. Standard Standard Radio Corp.

1024 West Randolph St.
Chicago 7, lllinois

Mel Rose | Federal Aides Corp.
875 Broadway
Brooklyn, N.Y.

Mitsubishi Lissner Trading Co.
1111 N. Cherry Street
Chicago 2, lilinois

Mitsubishi Electric Co., Ltd.
3 Marunouchi 2-chome
Chiyoda-Ku, Tokyo, Japan

Monarch Spera Electronics
3710 33rd Street
Long Island City, N.Y.

Nanaola Nanao Radio Co., Ltd.
1060 Shimomeguro 4-chome
Meguro-ku, Tokyo, Japan
May, 1963

53 Mukoyama-machi
Shibuya-ku, Tokyo. Japan

Tempest Azad International
1133 Broadway
| _New York, N.Y.
Ten Sanvo Trading Co. Nobe Nogyo Co.
149 Broadway 7 Yaesu 3-chome
New York, N.Y. Chuo-ku, Tokyo, Japan
3-Star (See Capri)
Toptone Alfred Toepfer Tokyo Optical & Radio #fg.
1 Broadway Co., Ltd.
New York, N.Y. 407 Nukui-cho

Nerima-ku. Tokyo, Japan
(Continued on page 79)
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TWIN-T OSCILLATORS
desion & application

By FRED MAYNARD / Motorola Semiconductor Products Inc.

Practical data on szm/)lf transistorized RC oscillators
/mvzng many applications e the (171(]1()f/'equcnc)' range.

HE twin-T oscillator is one form of pure RC oscillator

which presents some interesting advantages over other

types. Some of these advantages include simplicity,
stability, variety of waveform, and ease of frequency adjust-
ment.

There are many uses for stable oscillators in industrial
and commercial applications in such areas as time-hase gen-
erators, signalling, counting, clocking, tone generators, and
remote-control devices.

This article presents some empirical design data for sim-
ple transistorized forms of these oscillator circuits, includ-
ing a convenient nomogram for the rapid set up of an os-
cillator circuit in any range of the audio frequencies, and
describes some useful applications of this circuitry,

The Twin-T Circuit

The twin-T oscillator circuit is closely allied to the well-
known twin-T notch filter circuit. Basically, it consists of
a parallel network of two RC filter T's in opposed form. One
of these, composed of two equal series resistors and a shunt
capacitance from the midpoint, constitutes a low-pass RC
filter. The other, with two series capacitors and a shunt
resistor, is a high-pass filter.

The configuration is conmected between the collector and
base of a suitable grounded-emitter transistor amplifier and,
over certain ranges of interrelated values of the RC compo-

Fig. 1. The twin-T osciflator circuits discussed in the text.
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nents within the bridge, sustained oscillations are obtained.

The development of this oscillation depends on the se-
lection of suitable values at which a net phase shift of 180
degrees is presented at the oscillation frequency.

Frequency range can be adjusted from a very few cycles-
per-second well up into the megacvele range by means of
suitable transistors and components. The considerations in
this article will be restricted, essentially, to the audio range
from 10 to 10,000 cps. Other ranges either way from this
may also be established quite readily fromn the data provided.

General-purpose, low-power audio transistors, such as the
Motorola 2N1193, with a nominal hetfa equal to or greater
than 100 are required for this circuit (Figs. 1A and 1B). The
minimum gain that can be used is around 60, but a higher-
gain transistor is certainly preferred in the interests of sta-
bility and frequency range. In some of the oscillators we
have built we have used a Darlington compound connection
of two low-gain units (Fig. 1C) with excellent results.

In Fig. 1A, the twin-T bridge is connected between the
collector and base of an independent, biased high-gain am-
plifier, Q1. In Fig. 1B, the resistive leg of the lm(lge also
provides the collector-to-base stabilizing bias feedback re-
sistance. Both of these basic circuits are quite useful. The
circuit of Fig, 1A is more stable, due to the Tower impedances
involved and the independence of the bridge componcents
from the biasing network. On the other hand, the circuit of
IFig. 1B is also quite stable and is considerably simpler as far
as the number of components is concerned.

The circuit of Fig. 1B has an added advantage at very
low frequencies. Since the bridge resistors must, of neces-
sity, he on the order of 100,000 ohms or larger as required
by feedback bias considerations, the capacitance values are
consequently much smaller for a given frequency than in
the case of the circuit of Fig. 1A. In this particular case,
relatively low resistive impedances are used.

Oscillator-Bridge Requirements

Independently of the actual frequency range, the twin-T
bridge must be set up in correct proportions of component
values to obtain sustained oscillations. The best balanced
conditions are obtained when, in Fig. 1, R1 = R2 and C1

C2 (nominal tolerance values), R3 2% to 30% of the
value of R1 and C3 = 2C1.

Theoretically, any combination of the proportional C and
R values should be useful in this circnit. However, since
there are loading effects from the input and output transis-
tor impedances and bias consideration, the R values must be
somewhat restricted in practical circuits and the C values
may be widely varied, still keeping the balanced proportional
values.

While the main factor cstablishing the frequency of free
oscillation is determined by the parallel bridge constants,
there are other factors which reflect back on this bridge, and
which tend to alter the oscillation frequency somewhat. Some

ELECTRONICS WORLD
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Fig. 2. Nomogram of RC values for various audio frequencies.

of these factors are: parallel resistive and capacitive load-
ing due to finite input and output impedances, collector cut-
off current, temperature, applied voltage, and external cir-
cuit loading.

Most of these effects are relatively minor so that a simple
expression can be used to solve for the approximate fre-
quency of oscillation. This solution is empirically restricted
to the bridge conditions already given and where R3 is 10%
of the value of R1. f. = 280/RI1C1 with f. in cps, R in kohms,
and C in uf.

The empirical factor, 280, holds fairly well for bridge
resistor R1 values of 5000 to 25,000 ohms (Fig. 1A) or
100,000 to 200,000 ochms (Fig. 1B).

This relation is easily solved using the nomogram in Fig.
2. A straightedge is used to connect the frequency, in c¢ps, on
the left scale, the R1 bridge-resistor value on the center
scale, and the C1 capacitance value on the right scale. The
resistance ranges of approximately 4:1 in R1 values are those
at which the empirical solution holds fairly well. At other
values of R1, especially in the Fig. 1A configuration, oscil-
lation may be obtained but the empirical relation falls off.
The range of the nomogram may be extended by applying
a suitable multiplication factor to the scales. For example,
an oscillator for frequencies under 10 c¢ps may be set up
by multiplying the capacitive scale by 10, using the resist-
ance scale unaltered, and dividing the frequency scale by
a factor of 10.

The nomogram of Fig. 2 approximately relates the fre-
quency bridge resistor values and bridge-capacitor values
for the condition where R3 is 10% of the value of the RI
resistors. A very convenient and simple variable-frequency
oscillator is obtained by varying R3 in either configuration.
A continuous variation of better than 1% octaves at any fre-
quency range may be obtained.

May, 1963

The curve of Fig. 3 has been compiled to aid in predict-
ing the frequency versus R3 resistor tuning range. The curve
indicates that the frequency may be continuously adjusted to
both higher and lower values than the median and that the
frequency range is approximately 70% to 170% of this value.
The ratios appear to hold at any median frequency.

Oscillator Loading and Waveforms

Undue added loading on any part of the oscillator cir-
cuit tends to change the frequency. When driving into a
high-impedance device, it is enough to couple through a
sufficiently large resistor, such as 100,000 ohms or more.
When a low-impedance drive is required, an emitter-follower
impedance-matching stage is used.

One of the interesting points of the twin-T oscillator is
the variety of waveforms that may be obtained from different
points in the circuit. This variety and the resultant tone
color make these oscillators especially attractive in musical
instruments and tone-signalling applications.

Fig. 4 shows a typical 12-volt, 400- to 800-cps tone gen-
erator. Waveform outputs, all different, may be obtained from
points A, B, C, and D. The collector output, A, is the largest
signal and is nominally close to a sine wave of approximately
10 volts p-p amplitude. This signal contains around 10%
harmonic distortion.

From point B a much smaller, approximately % ampli-
tude, signal is obtained. This is very pure and very closely
sinusoidal in character, This is the low-pass filter signal in
which practically all of the higher harmonics are excluded.

(Continued on page 70)

fm= FREQUENCY MEDIAN IN CPS {WHERE 2[3 =10%)

fo = OSCILLATION FREQUENCY FOR ANY VALUE OF R3
p<—— APPROXIMATE TUNING RANGE WITH VARIATION OF R3—>—1|

2.0 : T i
| ] ‘
\\ EDI WHERE : T
MEDIAN W
\-\ m . R3 _ l 3
P~ T I, |’ 10% | s
T~ 153
fm 15 ™~~~ | |e
f0 I -
9
A — —~ | i
|
7 T~
6
5
I 2 3 4 5 6 7 8910 20 30 40
R3 -
& N PER-CENT
Fig. 3. Variation in frequency with changes in resistor R3.
Fig. 4. Output waveforms from a typical twin-T oscillator.
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MODERN
CAPACITORS
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Spurred by the sophisticated needs of electronics today,
developers have endowed an old, familiar component with
variety and capabilities not anticipated years ago.

By JOHN R. COLLINS

LTHOUGH capacitor development reached a highly

advanced stage many years ago, the exploitation of

all possible combinations of materials and configura-
tions did not end. As electronic applications grow, the de-
mands made of conventional components also expand. Manu-
facturers then reach into their accumulated store of know-how
for the answers to new problems. After a few years of such
stimulation, an “old” product can take on quite a new look,
even without revolutionary design changes.

Current requirements for military and space programs and
for complex industrial equipment are placing heavy demands
on capacitor producers. High-temperature operation has be-
come increasingly important, for example, and the effects of
radiation must be reckoned with. Such factors have led to
the production of capacitors that are quite special, although
they may end by finding widespread application. The units
in Fig. 1, to cite a case, are practically indestructible under
the severest environmental conditions. Size and weight are
of prime importance for airborme and space use, so special
emphasis is placed on types with maximum capacitance per
unit volume (Fig. 2).

Many materials now used are not very different from those
emploved in the past. Each, however, is now being perfected
to the limits of its capabilities, so that even traditional paper
and foil capacitors now meet specifications unknown years
ago—and modern glass capacitors bear little resemblance to
the ancestral Levden jars!

On the other hand, there are many developments that are
still in the laboratory stage. These include high-temperature
diclectrics for use up to 750° C (almost 1400° F), thin-film
dielectrics desposited on silicon slices (an outgrowth of re-
cent semiconductor technology), printed tantalum/tantalum-
oxide types, and microscopic RC combinations to serve as
integrated networks and circuits.

Basic Factors
Although a capacitor can be defined simply as a device
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for storing an electric charge, it may be used to perform
one of many functions in electronics. These include passing
a.c. while blocking d.c., bypassing r.f. to ground, filtering
ripple from rectified voltages, correcting phase angle, and
being part of a resonant circuit. Each application makes
different demands, and the variety of types has grown out
of these needs. To clarify them, a preliminary review of
fundamentals is helpful.

A capacitor is formed whenever two conductors are sepa-
rated by an insulator. The amount of capacitance depends on
the areas of the two conductors, the distance between them,
and the material used for the insulator. For maximum capaci-
tance, the conductor plates are made as large as possible and
the separation as small as possible. Practical limits are set
on the size of the conductors by space requirements; vet, if
the separation is very small, the danger of arcing is increased.

The merit of the insulator, called the dielectric, is meas-
ured with respect to air. Air has a dielectric constant (desig-
nated by K) of 1. Other substances with higher dielectric
constants permit greater capacitance to Dhe obtained for
plate areas of the same size and spacing. Certain mica, for
example, has a K of 9, and therefore two plates separated

Fig. 1. These monolithic, glass dielectric types produced by
Corning can withstand severe environmental conditions.
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by it would exhibit 9 times the capacitance thev would have
when separated by an equal thickness of air.

Capacitance normally undergoes a change with a variation
in temperature. The temperature coefficient is expressed con-
veniently as so many parts per million per degree centigrade
(ppm° C). It may be either positive or negative, depending
on whether the capacitance increases or decreases witl
temperature.

A perfect type would introduce only capacitive reactance
into a circuit, but every capacitor is bound to have some
resistance in which power is dissipated. The merit of a ca-
pacitor, expressed in terms of the ratio of its resistance to its
total impedance, is called its power factor. Merit is also
stated at times in terms of the capacitor “Q,” which repre-
sents the ratio of the capacitive reactance to the equivalent
series resistance. IFor all practical purposes, “Q” is considered
to be the reciprocal of the power factor.

Paper and Film Capacitors

Perhaps the most familiar type is the paper capacitor,
which is made by rolling two strips of aluminum foil, sep-
arated by paper, and attaching leads to the foil strips. The
unit is then encapsulated in any one of a number of ways to
make it moisture resistant.

Kraft paper in extremely thin sheets, made from wood
pulp, provides a superior dielectric now almost universally
used. When impregnated with mineral oil, it gives good
temperature stability and a low power factor. Since very thin
sheets usually have pinhole defects, it is customary to use
at least two sheets for the dielectric. The chance of two
defects occurring at exactly the same place is relatively slight.
Additional sheets may be inserted to increase the voltage
rating of the capacitor.

In recent years, various plastic films have been used in-
stead of paper for dielectrics (Fig. 3). They can be made
extremely thin without danger of pinhole defects, and some
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Fig. 2. This rectangular, solid-tantalum capacitor, made by
Cornell-Dubilier, concentrates 6.8 uf. at 50 volts into a
package so tiny as to be dwarfed by the average fingernail.

Fig. 3. They look like ordinary molded tubulars, but the di-
electric is made of a thin film of Mylar. This type {these
made by Erie Resistor) is being used in numerous applications.
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have special properties that are otherwise desirable. Poly-
styrene, for example, has a remarkably small power factor
and a very low temperature coefficient, while Teflon can be
used at temperatures as high as 230° C. Mylar film as thin as
0.00015 inch, now in use, permits substantial reduction in
capacitor size as well as an extended temperature range.
Work is also progressing on combining two films with com-
plementary temperature characteristics (e.g., Mylar and
polystyrene) in the dielectric to obtain a virtually flat tem-
perature—capacitance curve.

Miniaturization has been greatly advanced by the process
of vacuum-depositing metal in a thin laver on the surface
of paper or film, thus eliminating the heavier aluminum foil
normally used as plates. Metalized-paper and film capacitors
also give a higher degree of reliability than conventional foil
types.

This is so because a common cause of failure in paper and
film capacitors is the breakdown of dielectric due to high-
voltage puncture. When this happens, the two foil strips are
brought into contact with each other and the capacitor is
shorted. When arcing occurs in a metalized capacitor, how-
ever, the metal burns away with the paper or film at the
puncture, so no short occurs: The capacitor is as good as ever,
except for an almost imperceptible reduction in its capacity.
Such types are called “self-healing.”

Glass Dielectric

First developed as substitutes for mica types. glass-di-
electric capacitors have reached so high a level of reliability
that they have won an important place in missile and space
programs. They have been boiled in salt water, immersed in
saturated steam, subjected to many hours of salt spray and
many days of moisture tests without failure or measurable
degradation of their characteristics.

A special lead-potash glass with a K of about 6, used
for the dielectric, is rolled into a ribbon approximately 1 mil

~ALUMINUM FOIL

GLASS DIELECTRIC..

. ¥ [ —
COVER GLASS “GLASS TO METAL SEAL
KLEAD-FOlL WELD AREA /
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|
— T‘_\ P; ]
= | ==

Fig. 4. Construction details of a glass-dielectric type, in
side and top views. Compare with actual sample in Fig. 1.

Fig. 5. Thin ribbons of glass (left} are used to form the
dielectric of capacitors like those in the hand at right.
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Fig. 6. Disc ceramic types offer high capacitance relative
to size. Values are affected by thermal and voltage changes.
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Fig. 9. Curves show capacitance change produced by tempera-
ture variation in ceramics of three different voltage ratings.

thick (Fig. 3). The basic construction involves interleaving
layers of glass ribbon and aluminum foil to provide the
active area, as shown in Fig. 4. Dumet leads welded to the
alnminum foil provide glass-to-metal seals. The case is made
of the same glass as the dielectric, and the entire assembly
is then fused with pressure and heat to form a single block
containing the capacitive element.

Glass capacitors are ordinarily made in a range of values
from 0.5 to 10.000 pf. (uuf.). They are generally rated for 300
to 300 d.c. working volts, and for a temperature range of

=537 C to 125" C.

Since the cost of glass capacitors is higher than of mica
varieties, they have little application in the entertainment
field. They are used most frequently for military and certain
critical industrial equipment.

Ceramic Capacitors

A number of ceramic dielectric materials have been de-
veloped with K’s ranging from 10 to 10,000. These include
titania, barium titanate, stannate, and zirconate. They provide
a high capacity-to-volume ratio plus other interesting features.

Normally, a ceramic capacitor is made with a small sheet
of ceramic material that has been silvered on both sides,
Wire or ribbon leads are applied to this sheet, and the unit
is enclosed in an insulated case. Where more capacitance is
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desired in the same area, units are made with 2, 3, and 5
ceramic sheets. The most common kind of ceramic capacitor
is shown in Fig. 6. However, they are designed in a number
of configurations for special applications. Fig. 7 shows a
feedthrough capacitor intended for mounting on a chassis,
where it serves as a stand-off insulator for attaching other
components and also for bypassing r.f. to ground.

Depending on the mixture of elements, ceramic capacitors
exhibit large changes in capacitance with both voltage and
temperature. Typical capacitance-voltage and capacitance-
temperature curves are shown in Figs. 8 and 9. Both charac-
teristics have been utilized for electronic circuits. Voltage-
seusitive capacitors with barium titanate dielectrics are used
for one kind of parametric amplifier and for special circuits
where a voltage change varies the resonant frequency of a
tank circuit.

Ceramic capacitors which are capacitance-sensitive to
temperature in varying, predetermined degrees have found
wide application in tuning and resonant circuits. They are
sometimes used in FM receivers, for instance, to manitain
resonant circuits at a constant frequency and thus prevent
drift during warm-up, by compeunsating for temperature-in-
duced changes in coils and other circuit elements.

Electrolvtic Capacitors

The greatest capacity per unit volume is provided by
electrolytic capacitors. Although they have very large power
factors and considerable leakage conductance, these factors
are not important for many applications. Certain metals,
especially aluminum and tantalum, are readily coated with
a film dielectric by an electrochemical forming process.
Aluminum electrolytic capacitors are made by placing gauze
saturated with a highly viscous or fudge-like solution of alu-
minum borate hbetween two strips of aluminum. The strips are
then wound into a roll and placed in a suitable container.
When d.c. is passed through this assembly, a thin film of
aluminum oxide forms on the anode strip. This film serves
as an insulated dielectric and cuwrrent drops rapidly. The

(Continued on page 84)

Fig. 10. Liquid-electrolyte, sintered-anode, tantalum capa-
citors by Mallory. Unit at lower right is rated at 1000 uf.
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Fig. 1. A compact, insulated case com-
bines convenience, safety, and durability.

TERMINALS

- — NE-SI
10;9‘53 { (12 REQ'D)

Fig. 2. A string of neon lamps to match highest
voltage expected and a switch are the basic parts.

A TRANSIENT EVALUATOR

By RONALD L. IVES

Finding the amplitude of flyback surges, a first step to adequate
suppression, is made quick and easy with this positive indicator.

HE SYSTEMIC transients inevitably developed in in-

dustrial control equipment have long been a sonrce of

great annovance both to the users ot the equipment
and others. Destructive sparking at contacts and radiated
interference to broadcast services are the two most obvious
elffects. Eliminating these problems is Lurgely a matter of
absorbing and suppressing the fivbacks developed in induc-
tive clements, such as relay coils and solenoids.

Various types of suitable devices are available. These in-
clude RC networks, “contact protectors,” reversed diodes.
and zener diodes. The effective configurations in which they
can be used are well known, but the constants must usualhy
be determined by experimentation. The hardest factor to
determine, in most cases, is amplitude of the voltage to be
suppressed. Tt mayv run from twice to more than twenty
times the applied voltage, and there is no convenient way of
calenlating it. It is determined by direct measurcment.

An instantaneous-peak voltmeter can do the job well. bt
this is a rather complex laboratory instrument. not well suited
for on-the-joby work. An oscilloscope, usually eqnipped with
an added input attenuator, also measures peak surges reli-
ably, but is not too handy for such service cither. Its bulk is
not convenient for the cramped quarters in most field loca-
tions encountered.

Inevitably electronics techuicians began to discover that
a string of neon lamps could be used as o rongh but adequate
peak voltmeter. If an unknown voltage wounld light four but
not five lamps in a series string. then the voltage peak was
at least four but less than five times the striking voltage for
the tvpe of lamp used. With NE-2 lamps. for instance, the
peak would be between 320 and 400 volts.

Drawbacks that may ocenr at first thought are not serious;
the principle is thoroughly workable and practical for eval-
uating fivbacks. The lack of high precision and resolution in
reading voltage is insignificant: if a suppressor is designed
for 400 volts or slightly above in the case just cited, nothing
is Tost. Although a flyback pulse mav last for only a few
microseconds, the illumination it produces in a ncon lamp
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endures for a considerably greater period due to residual
ionization. This eflect is augmented somewhat by persistence
of vision. Other objections are that a string of neon lamips,
as such, is neither a safe nor a convenient tool and will not
last indefinitelv, but each of these is a minor problem that
can be taken care of easily.

We can socket-mount a dozen neon lamps, use a switch to
change the leugth of the series string, and install this assem-
blyv in a suitable case with binding posts. The result 1s com-
pact. convenient. and safe. One such device, using NE-51
lamps. is shown in Fig, 1.

I use, the terminals are connected across the source of
transients to be suppressed, the switch is first set to the high-
est voltage value than can be checked (960 volts, in this
case), and the source equipment is energized and de-ener-
gized. If the bulbs do not light, the switch is set down to the
next lower voltage value and the flyback source is operuted
again. This is repeated until the bulbs light, Voltage is then
read opposite the switeh pointer, and the rating for the sup-
pression device need not be more than 80 volts greater (plus
any additional safety margin the user elects).

The simple circnit of the evaluator appears in Fig. 2.
Uscfulness of the device obviously extends bevond evalua-
tion of the raw trunsient: it can also determine the degree of
snccess attained in suppression. The evaluator will no Tonger
be uscful when the flyvback has been reduced to about the
same value us the supply voltage. If refinement greater than
this is indeed considered necessary, a more sensitive instri-
ment, such as an oscilloscope, would then be used.

Construction

For adequate insulation, the illustrated version of the eval-
uator was housed in a Bakelite instrument case (Smitli No.
2257, with No. 2260 cover). Terminals and switch were
mounted on the cover, which serves as the instrument panel.
The switch is a single-circuit, 12-point, contimious-rotation
unit. The one shown was made {from a Centralab tyvpe 2703

(Continued on page 76)
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14-WATT
TRANSISTOR
HI-F1
AMPLIFIER

By D. F. REHBERGER

Construction of a compact, low-cost
output-transformerless amplifier that
delivers medium power at low distortion.

HIS amplifier was designed specifically to perform as

well as conventional amplifiers using vacuum tubes.

Transistors have some inherent advantages over
vacuum tubes; namely, a reduction in size and weight of the
amplifier, an improved signal-to-noise ratio, and an increase
in operational efficiency. The cost of all the semiconductors
in this circuit comes to a little less than $12.00.

Design Considerations

The circuit of this amplifier and the components chosen
were designed such that the minimum performance charac-
teristics are as follows: (1) a minimum of 12 watts output,

Fig. 1. (A) Basic complementary-symmetry connection. (B) The
addition of an amplifier stage is shown. {C) Method used to
vary power-supply voltage while adjusting R3 (Fig. 2).
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Top-chassis view. Both output transistors are insulated from
the chassis. The screwdriver-adjustable potentiometer is R3.

(2) total harmonic distortion less than 0.3%, (3) noise better
than 85 db down from 10 watts, and (4) frequency response
within =0.5 db from 20 to 20,000 cps.

By eliminating the output transformer size and weight have
been reduced resulting in a light, compact amplifier. The
frequency response is increased and the distortion without
feedback is decreased. With the increased stability of the
amplifier, more feedback can be applied to further reduce
distortion, with complete absence of parasitic oscillations
so prevalent in some vacuum-tube amplifiers. There is a siz-
able reduction in cost with the elimination of the relatively
expensive output and power transformers.

We used a circuit that would not require expensive or
hard-to-find components. It would be inefficient to attempt
operation of the output stage in the class A mode, also there
is a hazard in operating the output stage at such a high
zero-signal current. This would also cause a heat dissipation
problem and increasce the probability of thermal runaway.

Class B operation was chosen in order to keep heat to a
minimum and increase efficiency. A conventional push-pull
class B amplifier suffers from several tvpes of distortion, the
hardest to correct is caused by the difference in befa be-
tween the two output transistors and can only be corrected
by careful matching. Since matched transistors would be
expensive, the conventional push-pull configuration was set
aside in favor of the complementary-symmetry connection.

Class B operation is usually thought to lead to considerable
distortion as with vacuum-tube amplifiers. This crossover
distortion is caused by imperfect coupling between the two
halves of the primary of the output transformer. The small
value of crossover distortion present with the complement-
arv-symmetry configuration may be kept low by adding suit-
able negative feedback. The most straightforward method
of coupling to the loudspeaker is with a capacitor, as trans-
formers are to be avoided. The bridge output stage eliminates
the coupling capacitor by direct connection to the speaker,
but this requires both a positive and negative power supply.

Fig. 1A shows the basic complementary-symmetry connec-
tion requiring both a p-n-p and n-p-n transistor. Q1 is a
p-n-p type and acts as an emitter-follower for negative half
cveles of the input. Q2, which is an n-p-n type, acts as an
emitter-follower for the positive half cycles. Fig. 1B shows the
complementary-symmetry connection with amplifier stage,

Circuit Operation

The complete amplifier is diagrammed in Fig. 2. The emit-
ter-follower input stage Q1 provides the low-impedance drive
required by the class A driver Q2. Both a.c. and d.c. feed-
back paths are returned to the base of QL. Q3 is the p-n-p
tvpe and Q5 is the n-p-n type in the class B complementary-
symmetry, common-collector stage and provides both an in-
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RI—50,000 ohin qudio taper pot

k22700 ohm, V3 w. res.

R3— 250,000 ohm linear taper pot

RI—47.000 ohm, Vs w. res.

R5-—33.000 ohm, Vi w. res.

R6.RIH4—27.000 ohm, V3 w. res.

R7.RERI2RIZ—1000 chm, Vy w. res.

R9—6800 ohm, V3 w. res.

RI0—68 ohm, \y w. res.

RII—470 ohm, V; w. res.

CI1—25 uf., 25 v. elec. capacitor

C2,C5-—25 uf.. 50 v. elec. capacitor

C3—220 pf. (uuf.). $0 v. ceramic ca-
pacitor

C4—1000 pf. (uuf.), S0 v. ceramic ca-

—50V.

FI—Vs-amp fuse (see text)

T1—Fil, trans. 25.2 v. @ [ amp (Al-
lied 61-G;-421 or equiv.)

T2 Fil. trans. 6.3 v. @ I amp (Al-
lied 62-G-030 or equiv.)

SRISR2.SR3.SR4—750 ma., 200 p.i.v.
silicon diode

JI-—Phono jack

01,0240 v. “p-n-p” transistor
(2N1371, 2N1373, 2N464, 2N381.
2N383, 2N 1749 or 2NI1924)

O3 —“"p-n-p” transistor (2N1373 or
any of above equiv.)

O4,06—"“p-n-p' transistor (2N+41)

Q5—"n-p-n"" transistor (2NI16054 or

may be necessary if the initial surge current, when the am-
plifier is turned on, blows a conventional fuse.

Construction Details

No special precautions are required with respect to com-
ponent layout. Be particularly careful with the transistors so
as not to damage them when soldering. Observe polarity
with both the diodes and electrolvtic capacitors, The power
transistors should be mounted with silicone compound to
provide good heat transfer away from the cases. A transistor
mounting kit for the TO-36 case should be used for both
output transistors. The resistance between the transistor case
and the chassis should be very high. Al burrs should be
removed from the chassis, or heat sink, to prevent shorts to
the transistor case.

The components used in the initial design are not critical.
Q1 and Q2 may be any p-n-p transistor able to operate at
—40 volts and dissipate 120 mw. Q3 and Q4 become some-
what more critical as a mismatch in Dbeta of more than 4 to 1
causes an increase in distortion, specifically crossover distor-
tion. Q1, Q2, 03, and Q4 were chosen not only for their elec-
trical characteristics but for their ready availability.

Adjustment & Performance

After a thorough check of the completed circuit, tempor-
arily remove the fuse and connect a 3000-to 10,000-0hm pot
as shown in Fig. 1C. With the output voltage at zero connect
a lead to the amplifier with a voltmeter at test point A. This
voltage should be half that of the supply voltage. Adjust
R3 for the proper voltage at test point A, Continue to increase

(Continued on page 71)

pacitor 2N3881)

C6.C7—1000 uf., 50 v. elec. capacitor 2—Transistor mownting kits for T0-36
(two SO0 uf. in parallel) case

SI1—S8.p.s.t. toggle switch 12" £ 7" x 7" aluminum chassis

Fig. 2. Complete circuit diagram of the transistor amplifier.

crease in current gain and phase inversion to drive the class B
output transistors Q4 and Q6. The operating point of (3 and
Q5 is stabilized by the 100% feedback inherent in the com-
mon-collector configuration. They are biased slightly forward
by the 68-ohm resistor R10 to further reduce crossover distor-
tion. A germanium diode, type 1N91, would be used in place
of RI0 to temperature-stabilize the amplifier if operation
above 45°C is required. The cathode of the diode goes to the
base of O3. Q4 and Q6 are also slightly forward biased to re-
duce crossover distortion to a minimum. The bias is set by the
voltage drop across the 1000-ohm resistors, R12 and R13.

The 27,000-ohm feedback resistor R14 provides about 15
db of feedback around the amplifier. In parallel with R14 is
1220 pf. (uaf.) capacitor C3 to further stabilize the amplifier
at high frequencies. C4 stabilizes 02 by reducing the high-
frequency gain and phase shift. The 250,000-chm pot R3 is
to adjust the bias of Q1 and to divide the supply voltage
evenly between (4 and Q6.

Under-chassis view of one of the units built by the author.

Fig. 3. Frequency response at various output power levels.

Heat sinks are not necessary for Q4 and Q6 when the am- T - —
plifier is emploved in general home use with conventional R 0 D B
loudspeakers as the average current is quite low (between 1 T T
12 and 60 ma.) The power supplv has a conventional full- o f LT T 1
wave bridge rectifier providing —350 volts. In order to pro- E -— 1 - — 8
vide —50 volts as inexpensively as possible, two low-cost fila- 3 Tﬁ T T T =
ment transformers are phased together to give about 32 volts § 11 ‘ | — I i
r.m.s. Since the maximum power output depends on the regu- k ‘ 1 T+t 3
lation of the supply, the better the regulation the more sine- o ] 7 T ‘ T
wave power is possible up to 14 watts. The transformers speci- I 7 L‘I 1 T T -
fied in the parts list give adequate regulation for 11.5 watts os r —— T — - —_
output. The %-amp fuse protects both the output transistors T [ T 117 T "

He] 20 40 6080100 200 <400 < 2KC. 4KC. 10OKC. 20C,

and the silicon diodes from possible damage. A “Slo-Blo” fuse N
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Audiﬂ l‘ilte" Construction of an aceessory

for communications receiver that boosts audio selectivity.

Unit is inexpensive. simple to build, eonvenient to use.

By RONALD L. IVES

O matter how good or how costly your receiver, in-

l <] creasing crowding of the bands, whether commer-

cial or amateur, raises the need for greater and

greater selectivity. This problem is not new and radio hand-

books, from at least 1922 on, suggest a number of ways for

increasing receiver selectivity. Surviving methods include

crystal filters, multiple conversions, “Q” multipliers, and audio

filters. Many receivers now use different combinations of
these methods, with varying success.

Audio filters, particularly those involved in LC circuits,
have been a problem of long standing because the electrically
large inductors and capacitors required are also mechanically
large, very costly, and most difficult to tune or adjust. Addi-
tionally, LC circuits of the requisite “Q” tend to ring like a
carillon and thus when the selectivity is adequate to isolate
a given signal, the dots and dashes run together and the sig-
nals cannot be copied too accurately.

RC Filter Circuit

To avoid the difficulties inherent in LC circuits, various
RC filters, most of them of the phase-shift variety, have been
proposed and constructed in recent vears'. Some of these
work quite well, but are either fixed-tuned or have most
awkward or costly tuning mechanisms. A restudy of the prob-

Front-panel view of unit. The case measures 5”x 6”x 97,
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lem, in the light of currently availuble components, has dis-
closed a method of making a tunable phase-shift audio filter
that is not only inexpensive and easy to build, but also
most convenient to use. A panel view of the completed filter,
with built-in power supply, is shown in the photograph below.

Interestingly, all of the principles involved in this filter
are more than 40 years old; the first phase-shift vacuum-tube
circuit, an oscillator, having been patented by H. W. Nichols
in 1921°, The basic circuit of this oscillator, with salient
operational data, is shown in Fig. 1. Here, at the frcquency
which produces a 1807 phase shift in the RC network, oscilla-
tion will occur whenever the feedback equals or exceeds in
amplitude the initial signal at the grid. Otherwise stated, if
the tube amplification exceeds the network loss, the circuit
will oscillate.

When the network loss is greater than the tube amplifica-
tion, the circuit cannot oscillate, but will amplify a signal
fed into it. If we can approach the condition of oscillation

B+
I
180° PHASE SHIFT AT Fz ————— ONLY
é 2wVE RC
R
pl S — e ___ =
|
Sy E e
PHASE SHIFT AT [ J
ALL FREQUENCIES |
I
B b : !
2R 3R 2R I
2 p: p: |
3 3 |
1
l j
I
|
xz o ____ 4
=2 NETWORK

Fig. 1. The basic phase-shift feedback circuit arrangement,

closely, while maintaining circuit stability, we can obtain
enormous amplification at one frequency only. If, in addition,
we can make the phase-shift network tunable, while main-
taining the requisite stability, we have a most useful receiver
adjunct.

In a definitive study of phase-shift circuits, Ginzton and
Hollingsworth® determined most of the basic constants which
we need. They found that the network, when producing a
180° phase shift, had a transfer constant of 1/29. This shows
that the tube used must have an attainable gain of at least
29. Their computations also indicated that the plate-load
resistor (Ryi of Fig. 1) must be very much smaller than R,
or it will influence operation of the network.
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Their study also showed that the frequency of oscillation
or of maximum amplification of a circuit like Fig. 1 could be
found from F = 1/(27 V6 RC), where F is in cycles per sec-
ond, R is in ohms, and C is in farads.

Using this data, the circuit of Fig. 2 was developed, tested
extensively, and found very satisfactory. In this circuit, the
first triode V1A, couples the signal input, vie the common
cathode resistor, to the phase-shift selective amplifier tube,
V1B. Output of this tube is fed to a cathode-follower, V2,
which isolates both the output and the phase-shift network
from the plate circuit of V1B, so that neither ordinary changes
in external load nor tuning of the filter will change the stability
of the circuit. With this arrangement, the “Frequency” and
the “Feedback” controls are entirely independent.

Most of the components are standard and any good part
coming within about 10 per-cent of the listed value will
perform satisfactorily. The only difficult part to obtain on the
open market is the triple 0.1-megohm variable resistor, R6,
used to tune the phase-shift network. Thanks to mass-pro-
duction, this is not a real problem since the needed resistor
can be assembled in a few minutes from two Ohmite CCU-
1041 dual potentiometers.

To make this change, set both pots to full counterclock-
wise shaft rotation. On the first, carefully raise the four case-
holding ears on the shaft end and work out the front section.
Put this aside for future use. On the second, carefully raise
the four case-holding ears on the rear section and remove
the rear cover. Put this aside for future use. Now push the
rear portion of the first assembly onto the front portion of the
second, making sure that the driving lug of the front portion
goes into the driving slot of the rear portion. Check for good
mechanical operation then bend down the case-holding ears
to complete the assembly. This composite unit becomes R6
of Fig. 2,

Now, arrange an arm stop in the leftover case section. A
4-40 roundhead screw is suitable here. Assemble this case
onto the front section removed from the first pot. Check for
mechanical operation and bend down the case-holding ears.
Saw off the shaft to a length of about %” and carefully slot it.
This is now R4 of Fig. 2,

The power supply for this filter is made integral, as the
accessory sockets on most receivers are already overloaded.
This is a simple full-wave voltage-doubler arrangement, the
circuit of which is shown in Fig. 3. Any other power supply
with the same outputs will perform about as well. Note that
the filament center-tap is biased positive with respect to
ground, a procedure which minimizes hum and which is
most desirable in equipment employing cathode-follower
circuits, such as this particular unit.

Construction Details

A standard 5”7 x 6” x 9" utility cabinet (Bud CU-1099)
with a 4”7 x 2”7 x 8” chassis is adequate to house the filter
and its power supply, without crowding and allowing ade-
quate isolation of heat-producing components from those
controlling frequency. The arrangement shown in the above-
chassis photo is not mandatory and may be modified to suit
the Duilder’s prefercnces.

Although physical placement of the various components
is not at all critical, firm mounting and tight connections are.
To insure mechanical stability which, in tumn, determines
electrical stability, free use was made of high-quality tie
points, so that components would “stay put.”

Signal and power connections are made at the rear of the
chassis, to keep the operating space as free as possible of
connecting wires. The rear cover of the case is cut out to
pass these connectors so that the panel and chassis can be
removed as a unit without removing the back plate.

For safety and operating convenicnce, the case is fitted
with heavy rubber feet and a strong carrying handle (a
Stanley 482-J-3). Control functions and constants of remov-
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able components are indicated by use of Metalphoto labels.

When all construction work is completed and checked,
and before the filter is installed in the case, insert tubes, fuse,
and pilot lights and connect the device to an a.c. supply.
Plug a headset into the “Phones” jack 3, set the “Feedback”
control to maximum, and the “Frequency” control to mini-
mum. Now adjust R4 (“Stage Gain”) until the filter oscil-
lates strongly. Back the control off from this position until the
oscillation just stops. When a position of the “Stage Gain”
control is found at which no oscillation occurs at any setting
of the “Frequency” control, the filter is adjusted for optimum
sensitivity, Install it in the case, and it is ready to use.

This filter is best installed between the volume control of
the receiver and the first a.f. stage. Because the filter provides
considerable amplification, particularly at maximum selectiv-

*~— B+
250-3GOV.
R4 3
STAGE GAIN 2RIl
R23 i
3 3 6C4 s
1 vz,_ c7
‘ . I
2477 | — —
JI o0 =
INPUT LY g
2 7
cl :',
== 2 s+ 3RI2 J3
c2y | 3 - 32 ylcs CUTPUT
2RI ¢ ¢ T v
1 3R3 2RI3 J2
3 FEEDBACK S Q

= -

R1—1 megohm, 1 w. carbon res.
R2,R11—4700 ohm, 2 w. carbon res.

Cl1—.1 uf., 600 v. paper capacitor
C2,C6,C7,C9—.1 uf., 600 v. ceramic

R3—470 ohm, 2 w. carbon res. capacitor
RI—.1 megohm linear pot (see text) C3,C4,C5—.0033 uf., 600 v. paper
RS—10,000 ohm, 1 w. carbon res, capacitor

C8—25 uf., 25 v. elec. capacitor
J1.J2—-80-239 coax fitting
J3—Phone jack

Ré6—triple 0.1 megohm linear pot
R7.R8,R9-—5600 ohm, I w. carbon res.
RI10—.1 megohm, I w. carbon res.
R12—330 ohm. I w. carbon res. VI—I2A4T7 tube
RI13—25.000 ohm pot (Ohmite CU) 172—6C+ tube

Fig. 2. Circuit diagram and parts list of the filter unit.
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RI4— 100,000 ohm, Vs w. carbon res. CIHII—12 hy., 30 ma. choke (Stancor

RIS—10 ohm, 2 w. carbon res. C-2813)

RIGRIT—I00 ohm, I w. carbon res. PLI—NE-51 lamp

RISRI9— 10,000 ohm, I w. carbon res. PL2—No. 44 lamp

CI10,C11---50 uf., 250 v. elec. capacitor SRISR2—Silicon rectifier in dual

C12— %80 uf., 450 v. elec. capacitor holder (Sarkes Tarzian M-508)
(Muallory FP 149) I'1—1I-amp fuse

CI3—0.1 uf.. 600 v. ceramic capacitor  TI—Power trans. 125 v. @ 50} ma.:

S1—8.p.s.t. bat handle togele switch 6.3 v. @ 2 amps (Stancor PA-£421)

Fig. 3. Integral power supply circuit and parts listing.

Fig. 4. Insertion of filter circuit into the receiver.
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ity (maximum feedback), a subsidiary volume control. he-
tween the filter and the first a.f. grid, is usually found de-
sirable. This can be set once for the desired volume and then
left alone. This volume control also furnishes a grid return
for the a.f. stage. If this is omitted, the audio quality may be
most unsatisfactory. The circuit found suitable for filter con-
nections is shown in Fig. 4.

To use the filter, tune into any c.w. “bedlam,” with the
“Feedback™ control at minimum, then slowly advance the

PLI  PWR.PLUG Ci2 FI Jl SRI,2

Top-chassis view of author’'s unit with the cover removed.

Under-chassis view. Note liberal use of circuit fie points.

Fig. 5. Frequency calibration of the filter built by author.
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Fig. 6. Bandwidths at various levels of input signal voltage.

“Feedback,” and note how the number of signals declines.
Any given signal can be favored and elevated out of the
background by turning the “Frequency” control to its fre-
quency. The amount of elevation of a chosen signal above
the background is determined by the “Feedback” setting.
Frequency calibration of the illustrated filter is shown in
Fig. 5. Any filter built with the same constants will have
about the same characteristic, but it should not be used as
a frequency meter without careful calibration. The frequency
control pot here was polarized so that resistance was at a
maximum at the low-frequency (1) end and at a minimum
at the high-frequency (10) end.

This filter gives excellent, stable performance throughout
its tuning range when the input is from 1 to 120 millivolts.
At these input values, its gain at center frequency is 120: its
bandwidth at 6-db down (at 500 cycles) is 33 cps; and its
bandwidth at 20-db down is 100 c¢ps. The characteristic is
slightly asyinmetrical, giving a little higher attenuation at
the higher frequencies. as was correctly pointed out in Ref. 1.
Normal bandwidth is shown in the lower curve of Fig. 6.
Slightly greater gain is possible by careful adjustment of the
“Stage Gain” control, but the infinite amplification suggested
by the formulas is attainable only on paper.

As the input voltage is increased to the point where out-
put voltage exceeds approximately 13, the tube circuits over-
load, the filter characteristic “flat tops,” and the bandwidth
increases. while amplification decreases. The characteristic
curve also becomes much more asymmetrical, as is shown
by the upper curve in Fig. 6.

Thus, for optimum performance, the filter input must be
kept low, preferably below 0.1 volt ram.s.

In common with most other feedback filters, this phase-
shift audio filter tends to ring as maximum sharpness is ap-
proached. This limits the code speed receivable through it
to about 20 words-per-minute, with the settings used. At
higher speeds, the dots and dashes all run together. When
ringing is a problem, it can be reduced cither by raising the
center frequency of the filter or by reducing the feedback
and raising the input.

Although the filter will automatically clip strong noise
pulses, so that the output can never exceed approximately
30 volts r.mus., it works best if preceded by a noise limiter.

Use of an andio filter will not cure all interference prob-
lems, but it will, when properly adjusted and not overdriven,
pick one clear, readable signal out of the pandemonium of
five or six. If built with proper care, this filter will need no
more maintenance than a good receiver, and will outlast most
of vour station equipment. A

REFERENCES
. Kyle, Jim: “Phasing for Audio Selectivity,”” 73, November 1961.
. Nichols, H.W.: U.S. Patent 1,442,781, issued Jan. 16, 1923; filed Jan. 7, 1921.
. Ginzton, E.L. & Hollingsworth, L..M.: “Phase-Shift Oscillators,” Proc. of
the L.R.E., February 1941.

4. Kohler, G.M.: “Photography Makes Custom Labels,” Electronics, Jan. 1,
1960.
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If you design or work with battery-operated equipment...

THIS IS THE BOOK YOU NEED ,,

RCA's comprehensive new 64-page battery manual is
an invaluable reference source for anyone designing
or working with battery-operated circuits, whether
for industrial, consumer or hobby applications.
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Mac has lunch with Colonel Schatzel, Director of Engineering
of the Midwest Program on Airborne Television Instruction.

MPATI—Its Problems & Solutions

ARNEY, the youthful technician at Mac’s Electronics

Service Shop, was not hurrving back to work after

lunch. The feel of the warm sun beating down on his
shoulders, the summer-scented breeze wafting past his nos-
trils, the sight of girls tripping along in their pretty spring
dresses, and the gav “churlikking” of robins sound-searching
the greening lawns for hapless worms—all these things dragged
at his feet and slowed his steps to a saunter.

But Mac, Barnev’s emplover, was obviously in a good
mood; for when the spring-fevered vouth ambled into the
service department, the older man didn’t even glance dis-
approvingly at the clock.

“Ah, there vou are,” he said. “T just had a most interesting
lunch with Colonel Schatzel, Director of Engineering of the
Midwest Program on Airborne Television Instruction, and
I'm busting to recite some of the things I've learned to sort
of fix them in my mind.”

“Be my guest,” Barney invited, smothering a vawn. “You've
got the best listener in seven states standing—or rather sitting
—in frout of vou,” his voice trailed off as he slumped down
on a stool,

“Those MPATI bovs have been doing some real pioncer-
ing,” Mac said enthusiastically, “\When vou load two com-
plete v.h.f. transmitters and their accompanving video tape
recorders into an airplane, translate their outputs to wh.f.
channels 72 and 76, amplify thesc outputs with klvstron
amplifiers, feed both of these u.h.f. signals into a single slotted
antenna jutting down from the belly of the plane, and finally
radiate an effective 50 kw., apiece from the transmitters carry-
ing entirely different programs while the plane is flying at
23.000 feet in a skinny figure-8 pattern inside a ten-mile-
radius circle centered over a point on the eartl’s surface,
voure doing something no one else has ever done before.”

“And Tl bet vou're going to run into some dandy new
headachy problems,” Barney offered.

“True, but actually the problems were not as many nor as
bad as vou might imagine. One trouble in the early davs was
with the hyvdraulic svstem of the plane. As vou probably
know, the antenna is hydraulically and automatically stabil-
ized so that it never varies more than one degree from the
vertical while the plane is flving a normal course. The hy-
draulic system for doing this was married to the plane’s
hydraulic system. Now ordinarily the only time the plane’s
hydraulic system is required to do much work is when the
plane is landing or taking off. Then it controls the flaps,
raises and lowers the wheels, does the braking, ete. Once the
plane is in the air, the system is placed in a ‘bypass’ condition
and has little to do. This is not true, however, when the an-
tenna stabilizer is connected to the hydraulic system. The
svstem is kept working almost constantly, and severe prob-
lems were encountered with heat that broke seals, destroyed
pumps, and impaired valves.

“To solve the problem, elaborate instrumentation was in-
stalled that continuously monitored the heat and pressure
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at almost everv point in the svstem. Once the trouble points
were spotted, the solution was simply a matter of rearranging
the plumbing so that pressures were reduced, cavitation of
the pumps was prevented, valve leakage was stopped, and
so forth.”

“When the plane first started transmitting, I noticed dark
bands shifting back and forth across the picture,” Barney
said. “T was told this was caused by vibration and that it was
cured by better shock-mounting of the tubes and by going
to transistors wherever possible. Is that true?”

“Only partially, Vibration was a problem. The CAA insists
all cquipment be solidly and rigidly mounted, and this doesn’t
help much when vou're trying to keep vibration from reach-
ing sensitive electronic components, such as amplifier tubes
in the tape recorders. But a great deal of this ‘banding’ was
caused by the 400-cvcle voltage from the power supply
getting into the video circuits. Careful filtering and shielding
was necessary to reduce this, and it is contemplated shifting
the power supply frequency 1o 420 cveles so that it will be
an integral multiple of the 60-cvcle frequency to which the
vertical and horizontal oscillators of the TV receiver are
geared. This would stop the movement of any banding that
cannot be entirely eliminated and so render it less noticeable.”

“Wouldn't it be a heck of a lot simpler just to use 60-cvele
a.c. in the first place®” Barney asked. “T know the transmitter
power is produced by an alternator driven by a gasoline
engine back in the tail of the plane; so why not use a 60-cvcle
alternator instead of a 400-cycle job?”

“I'm comforted to see youre as dumb about aviation
problems as T was,” Mac answered with a grin. “I asked the
same question. What we both forgot is that every pound of
unnecessary weight must be eliminated from equipment you
intend to flv. Right now the transmitting equipment in a
single plane weighs about 10,000 pounds. If 60-cycle instead
of 400-cvele current were used, the extra iron necessary in
the alternator, transformers, and similar equipment would
add hundreds and hundreds of pounds.”

“Makes sense,” Barney admitted grudgingly. “Say, Tunder-
stand an antenna was wrecked. What hoppened? Did the
pilot try to land with the antenna still pointing straight
down?”

“MPATTI people are pretty weary of that joke.” Mac said.
“I’s true, though, one antenna was ruined. It was burned out.
There is a directional coupler in each feedline, and when
the s.w.r. indication from one of these goes too high that
transmitter is automatically cut off. In the beginning, though,
the power was automatically restored almost immediately;
and since the trouble was not cleared, the resulting arc-overs
rmined the antenna. This has been changed to an arrange-
ment in which the power has to be restored manually after
a high s.aw.r. has caused it to be disconnected.

“You have to keep in mind that MPATI is a complete
system involving both transmission and reception of the edu-
cational programs, and the reception of wh.f. TV signals from
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Winegards 2-Nuvistor
Colortron Antenna Amplifiers

reatest 1-2
in-thegndustry-

RTROy

Take your choice of Winegard’s 2-nuvistor Colortron or single-
transistor Red Head antenna amplifiers — both great — both trouble-free!
Both work with any TV or FM antenna. Here’s the story!

COLORTRON ANTENNA AMPLIFIER . . . ONLY $39.95 «
EXCELLENT FOR COLOR « WON'T OVERLOAD ¢ TAKES
UP TO 400,000 MICROVOLTS OF SIGNAL

FINEST ANTENNA AMPLIFIER MADE

. Because the COLORTRON amplifier
takes up to 400,000 microvolts of signal input,
strong local signals won’t overload and cause
interference on distant fringe stations. It takes
20 times more signal input than any transistor
antenna amplifier and without compromising
its ultra low noise ability to pull weak signals
out of the snow.

A special *‘lifesaver” circuit gives the 2 nuvis-
tors an expected life of 5 to 8 years. It’s the
only amplifier that’s completely weather-proof
—nothing exposed, even terminals are pro-
tected. Install it and forget it! Fits any TVor
FM antenna.

Colortron Amplifiers are Available in 2 Models for TV

FORTV—Model AP-200N—twinnuvistor, takes
up to 400,000 microvolts, input 300 ohm,
output 300 ohm, $39.95 list.

FOR TV—Model AP-275, twin nuvistor, takes
up to 400,000 microvolts, input 300 ohm,
output 75 ohm, $44.95 list.

RED HEAD TRANSISTOR MODEL . .. ONLY $29.95 «
FOR COLOR AND BLACK & WHITE e WMOST RELIABLE
TRANSISTOR ANTENNA AMPLIFIER EYER MADE.

With the Red Head, you won't have transistor
“pop-out” because of its special advanced
circuit that protects against lightning flashes,
precipitation static and power line surges.
Has high pass interference ‘ilter, 2-set coupler,
fully AC—no polarity problems. Tremendous-
ly effective in remote areas where all signals
are less than 20,000 microvolis. Uses latest
low noise MADT transistor. Brigat red am-
plifier housing gives lasting procuct identifi-
cation. The Red Head supersedes Winegard’s
famous MA-300 amplifier.

For TV or FM—Model No. RD-300, single
transistor, takes up to 20,000 microvolts, 300
ohm input and output, $29.95 list.

Stereotron Amplifiers are Available in 2 Madels for FM

FOR FM—Model AP-320, twin nuvistor, takes
up to 200,000 microvolts, input 300 ohm,
output 300 ohm, $39.95 list.

FOR FM—Model AP-375, iwin nuvistor, takes
up to 200,000 microvol:s, input 300 ohm,
output 75 ohm, $44.95 list.

Write for technical data or ask your Winegard distributor.

‘ ®
Q;Q%. Winegard s sysens

Red Head Antenpd Amplifier
"

There’s a Winegard Guality Antenra
for Every Reception Need

COLORTRON ANTENNA
Modek C-44 « Gold Anodized » $64.95

COLORTRON AMTENNA
Model C-43 - Boid Anodized - $51.90

ﬂVUI.UR'RUN ANTENNA .
Model £-42 » Gold Anodized » $34.95

- COLORTRON ANTENNA 1
Modet C-41 « Gold Anodized « $24.95
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TUBE CADDY-TUBE SUBSTITUTION GUIDEBOOK
(Direct Receiving Tuhe Substitutions only—

Direct CRT substitutions)
The Rider Tube Caddy-Tube Substitution Guide-
book has become standard equipment in every TV
technician’s tube caddy. More than a quarter of a
million copies have saved time and money for TV
technicians. The new '63 cdition is completely
up-to-date - - completely accurate — like its pre-
decessors it contains only direct receiving tube
substitutions which ean be made without modifica-
tion of the wiring! The new edition contains
substitutions for receiving tubes, ruggedized tubes,
Luropean-to-American tubes, American-to-Euro-
pean tubes, and cathode-ray picture tubes.
This guidebook will save you time by providing
the information you need when you're in a cus-
tomer’'s home; eliminate carrying needless tube
types: enable you to sclect the best substitution
and minimize sales losses because you don't have
the right tube. 204 still only Y0 cents.

MASTER ‘45' SPINDLES, MOTORS &
TURNTABLES GUIDEBOOK
by Jdacl Strong
Lists direct replacements for all current 45
rpm spindles. £321, $2.00
OTHER TIMESAVING RIDER SUBSTITUTION GUIDES
MASTER RECEIVING — PICTURE TUBE
SUBSTITUTION GUIDEBOOK
by 1. A, Middleton
The answer to all tube substitution problems
£241, $7.
INTERNATIONAL TRANSISTOR SUBSTITUTION
GUIDEBOOK (Direct Substitutions Only)
by Keats L Pullen, Jr. Eng. D
It provides 1300 direet substitution both elec-
trical and physieal, 7277, $1.50
MASTER CARTRIDGE SUBSTITUTION GUIDEBOOK
by Jaels Strong
Saves time in loeating the right replacement
—- javes money by cutting down the numbenr
of cartridges you need 1o stock. 7283, $2.00

NOW AVAILABLE AT YOUR DISTRIBUTOR]

I JOHN F. RIDER PUBLISHER, INC. DEPT. EW-5
A Division of Hayden Publishing Co.
] 850 3rd Avenue, New York 22, N. Y.
| Please send:

[J] Tube Caddy-Tube Substitution Guidebook (1963),
I 90c [] Master ‘45" Spindles, Motors & Turntable
Guidebook, $2.00 [ Master Receiving-Picture Tube
Substitution Guidebook, $7.45 (] International
Transistor Substitution Guidebook, $1.50 ] Master
Cartridge Substitution Guidebook, $2.00
[ Payment enclosed—Rider pays postage.
(7] Send C.0.D. plus postage.
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a constantly moving airplane at distances
up to and beyond 200 miles presents
some unique problems, too. MPATI
people start with the reasonable premise
that dependable u.h.f. reception has to
be line-of-sight. Since the signal is at-
tenuated only 6 db each time the dis-
tance from the transmitter is doubled,
and since a good TV antenna can con-
tribute 15 db of gain, this linc-of-sight
signal is adequate for good reception
out to better than 200 miles—without
complications.

“Unfortunately fading introduces a
complication, fading that is cansed by
the ground-reflected signal combining
with the direct signal. The reflected
signal necessarily travels a longer path
than the direct signal; so it arrives at the
antenna a fraction of a microsecond later
than the direct wave. Depending on how
much later it arrives, its cvcles will either
reinforce the cycles of the direct wave or
oppose them. If the cvcles are complete-
lv out of step, or phase, and if the re-
flected signal is exactly as strong as the
direct signal, complete cancellation can
result. On the other hand, it both signals
are precisely in phase, the combined re-
ception strength can be twice that from
the direct signal alone.

“Prevention of fading. then, has two
possible solutions: either we can try to
prevent the reflected wave from reach-
ing the antenna at all, or we can attempt
to arrange matters so that the reflected
wave alwavs helps instead of hinders
our direct-wave reception. Close to the
plane the use of a reflected-wave screen
placed in front of and below the antenna
can be quite effective, because the direct
wave comes in at a fairly steep angle
above the horizon and the reflected wave
comes in to the antenna at about the
same angle helow the horizon; but when
vou get out to 100 miles where the ele-
vation of the plane above the horizon is
less than 2 . anv barrier high enough to
block the reflected wave is likely to inter-
fere with reception of the direct wave.

“When we start trving to muke the
reflected wave work for us, several things
must be kept in mind. At ground level
the direct and reflected waves are 180
out of phase und cancel completely. As
the antenna is raised, signal strength in-
creases until it reaches a maxinmum at
a certain height above ground. This
height is inversely related to both the
frequency of the signal and the angle
the line-of-sight path makes with the
horizontal. MPATI telecast {requencies
are fixed at 800 megacycles plus, but the
size of the angle is a function of the
distance from the high-flving plane.

“You can draw a little diagram and
use high school trig to convince vourself
the farther the receiving antenna is from
the plane, the higher it must be raised
to maintain this optimum relationship
between direct and reflected path dis-
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tances. Directly beneath the plane at
NMontpelier, Indiana, the height is less
than 4 inches: at 60 miles it is 4.6 feet;
at 100 miles it is 9 feet. As the antenna
is raised bevond this critical point, sig-
nals arriving along the two paths com-
bine to produce alternate nulls and
peaks of strength. Peaks are found at
odd multiples of the first height, and
nulls are midway between the peaks.
At 100 miles, for example, peaks will he
found at 9°, 277, 437, 63’, etc. Nulls will
appear at 18, 36°, 54, etc. For reasons
having to do with the vertical lobing
characteristics of the receiving antenna,
less fading will be encountered if the
antenna is placed at the lowest of these
maxinunn signal points.”

“But the plane doesn’t hold still. Tt
flies that figure-8 pattern so that turns
are alwavs made into the wind; so its
pattern-axis is as variable as the wind.
On some davs the plane will be twenty
miles closer to a particular receiving lo-
cation than it will be ten or twelve min-
utes later.”

“Right vou are, and that’s what causes
trouble at locations fairly near Mont-
pelier where this distance variation
makes a substantial change in the line-
of-sight angle and consequently in the
optimum antenna height, A fixed an-
tenna location may be bringing in maxi-
mum signal at one time and be in a near-
null a few minntes later. Colonel Schatzel
proved this to himself by erecting two
antennas separated vertically by the
peak-null separation distance at his loca-
tion at Purdue University. He could
select either antenna with a relay, and
he found that when snow bhegan to ap-
pear in the picture he could always get
a much stronger picture by switching to
the other antenna. A few minutes later
he would have to switch back to main-
tain a snow-free picture.

“Being an engincer, he started think-
ing about doing the switching auto-
matically, and he came up with an inter-
esting little dual-diversity arrangement.
He showed me the diagram, and the
gadget works essentially like this: a gas-
tube relaxation oscillator fires every four
or five seconds. Each time it fires it oper-
ates an impulse relay that changes the
receiver from one antenna to the other.
[ should say this oscillator fires unless
something happens. That “something’ is
the development of another a.g.c. volt-
age by the receiver to bias the oscillator
and prevent its firing. Only when the
strength of the received signal falls be-
low a predetermined level will the low-
cred a.g.c. voltage permit the oscillator
to fire and change antennas. Then that
antenna will stay in use until the signal
strength again goes down, whereupon
the oscillator fires once more and re-
turns the receiver to the original anten-
na. Colonel Schatzel has worked out an
all-electronic version in which the firing
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HOW TO CUT THE COST OF POWER TRANSISTORS—WITHOUT CUTTING CORNERS:

Now you can offer your customers inexpensive
replacements for their Delco audio output tran-
sistor needs. The DS 520 and our new DS 525
can be used in place of the Delco DS 503 and DS
501 where low cost is a factor. Each of these low-
priced transistors can produce 4 watts of output
with top Delco reliability. They're ideal for the
servicing of older car radios or for the experi-
menter or ham operator. The DS 520 and the new
DS 525 will be a profitable addition to your basic
line of Delco transistors: the DS 501 and DS 503
—to restore full power audio output in all Delco

say Delco

Radios; the DS 25 and DS 26 to cover small
signal needs in Delco and just about every other
auto radio or small portable on the market. How's
that for a complete line of transistors? Oh, you
need application and cross reference charts too?
Look in the package. They come with all Delco
transistors. All are available now through your
United Delco electronics parts distributor.

Delco Radio automotive radio service
parts and electro-mechanical devices are distrib-
uted nationally through United Delco.

DELCD RADIO, Division of General Motors, Kokomo, Indiana

&

United V¥
Delco

B
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data, capacitor values given.
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calls and countries.

Reprint of:

Box 378, Church Street Station

Full Color Giant Fold-Out Charts
Still Available!

Here's a complete series of colorful, authoritative fold-out wall-charts
(originally appearing in the pages of ELECTRONICS WORLD)—
yours for only 15¢ each. All in full-color—cach suitable for framing.

2. Hi-Fi Crossover Network Design Charts: Tells how to build
speaker nets for any crossover frequency. Complete coil-winding

4. Bass-Reflex Design Charts: Complete data on building own hass-
reflex enclosures for any speaker,

5. Radio Amateur Great Circle Chart: For Hams and short-wave
listeners—gives complete listing and map of amateur prefixes by

7. “Build a Citizens Band Transceiver’—complete details on building
an 11-meter transceiver for Citizens Band service.

INPORTANT: ORDER BY NUMBER! OUR SUPPLY OF THESE
FOLD-OUT CHARTS LIMITED. OFFERED ONLY ON A FIRST
COME, FIRST SERVED BASIS.

Send 15¢ per selection to
ELECTRONICS WORLD

including ducted-port enclo-

New York 8, N. Y.

Bewarne

CHEAP
IMITATIONS

INSIST ON
0=
OISE “

o VOLUME CONTROL
and Contact Restorer
e TUNER-TONIC
for ALL tuners
including wafer type
o FORMULA EC-44
for ALL electrical contacts

A\ Y

AMERTRAN PLATE TRANSFORMER
Primary 105- 125 Ac. 60 Cy. Second

3100-0-310 AC @ 600
{2 KVA) Prnce ................ $75 00
e ——

4 FILAMENT TRANSFORMERS 4
y All 110 VOLTS—€0 CYCLES unless noted 3
Sec. 6.3 V. 4 A. 1.75 ' Sec. 6.3 V. 10 A. 2.50
Sec. 6.3 V. 5 A 1.95 Sec. 6.3 V. 25 A. 4.75

Sec. 12.6 V.5 A ... L, .

Sec.b3V5A 63V10A SVSA 2.9
ScC. 5 V 52 Amps (16 KV ins 17.95
210 Pri. 60 cy., Sec. 1.6 Vv 1100 amp .$18.95

RELAYS

§ 6 VOLT DC 3P5T—N.O
12 VOLT DC DPDT . .. . ...
110 V. AC SPDT Plug-in. ..

Sens. 11,000 Ohm Cail 1 Ma Adj. SPDT

SILICON RECTIFIERS

IS Cuneent sPrizt:; PIV  Current Price
50 a . 1.00

200 200 Ma 30 400 2 Amps $1.0
100 15 Amps 1.50

400 500 ma 50

y 750 500 Ma 20 200 15 Amps 2.75
S %00 750 Ma ‘30| 400 15 amps 3.75
> 400 750 Ma 50| 59 S50 Amps 3.50
y 100 2 amps .35 | t00 s0 Amps 4.25
: 200 2 Amps ‘s 1200 50 Amps 5.00

BRAND NEW OIL CONDENSERS

50 MFD 200 VDC 4.50] 2 MFD 2000 VDC 1.50
MFD 600 VD 50| 4 MFD ’(m() Vi 3.50
MED 600 Y'DC .60
MFD o0 VI .75] 2 MFD JUUH \'I)L 6.25
MFD 644 VIIC .80

MFD 600 VD .85

2

3

4

k)

[ 4 MFD 1000

8 MFD w00 VDC 95 1 MFD 5000 VDC 4 50
10 MED 50U VDC 1.19] 2 MFD 5000 vD¢ 8.50
12 MFD 600 VD¢ 1.50] 4 MFD 6000 VDC 15.95
1 MFD 1000 VDO .50] .5 MFD 7500 VLC 2.95
2 MFD 1000 VD¢ .70] '1 MFD 7500 VIC 6.95
4 MED 1000 Vb 1.35] 2 MFD 7500 ~ 17.95
8 MFD 100G VIIC 1.95] 2 MED 10.000 ~ 29.95
10 MFD 1000 v 2,501 2 MFD 12,500 " 34.50
12 MFD 1000 VDC 2.95| 1 MFD 15,000 » 42.50
1 MFD 120} VDC .45] 2 MFD 16,000 ” 69.50
1 MFD 1500 vDC .75 1 MFD 20.000 ” 59.50
2 MFD 1500 VD¢ 1.10] .5 MFD 25.0(H) ” 34.95
4 MFD §5300 VD 1.95] 1 MFD 25,000 7 69.95
8 MFD 1500 VDC 2.95| 10 MED ~ “inn A€, 1.95
1 MFD 2000 v .85 3 MFD 1000 VAC 1.95

FREE with ALL No-Noise Products
5 Plastic Extender Push-button Assembly
for pin-point applications. Does not cause
shorts!

14 Years of Recognized Leadership

ECTRONIC CHEMICAL CORP.

v 4, H.J

munipow Ave., lerse
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SPECIALS
SHURE R7 CRYSTAL MICROPHONE ELEMENT—Hi-
impedance, Hi-gquality, useful for Ham, Recording
requlrements—Repl for 707A, 708A or 5|m|

X .
21/3” Meter 100-0-100 Microamp .2.95
0-365 MMF VARIABLE CONDENSER 1/4 Shaﬂ 75:
212" 0-100 MICROAMP METER

PEAK ELECTRONICS CO.

66 W. Broadway, New York 7, N. Y., W0-2-2370
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of the oscillator causes a bi-stable multi-
vibrator to flip. The "B=+" of the multi-
vibrator is at ground with a negative
voltage on the cathodes. A negative volt-
age is thus available at either conduct-
ing plate that can be used to ot off the
appropriate one of two mast-mounted
amplifiers and permit the antenna in the
favored position to feed a signal through
its amplifier to the receiver.”

“Is such an elaborate installation
usnally necessary to receive MPATI pro-
grams?” Barney asked.

“By no meuans. The receiver’s a.g.c.
svstem is usually more than adequate to
maintain a steady picture with fading
ordinarily encountered, especially if the
antenna installer has taken the precau-
tion to mount the antenna at a location
that produces the hest average signal as
observed over a considerable length of
time. An installer used to working with
reception from a fixed transmitter is
proue to move the antenna around until
he gets the best signal strength reading
at that particular moment and mount it
theve.”

“You know,” Barnev mmsed, “what
these MPATI people have learned can
be applied to other fields. For example,
I'd like to try this diversity reception
bit on some of owr uhf ham bands
where signals arrive by more than one
path, too. Also, when we start receiving
programs from satellites, the problems
involved will be similar in many ways to
the ones you have just been discussing.”

“Knowledge is wusually a kind of
monkey wrench that will fit a wide va-
riety of nuts,” Mac offered as he stood
up and stretched. “And now that I've
delivered my wise observation for to-
day. let’s get to work.” A

MONTGOMERY HAMFAIR
ONTGOMERY Amateur Radio
Club will hold its annual Hamfair
on Sunday, April 2Ist at the State Col-
iscam in Montgomery, Alabania,

A banquet will be held Saturday eve-
ning at the Holiday Inn Motel with tick-
ets going for $14.00 each.

IFor banquet reservations and addi-
tional information, contact Montgomery
Amateur Radio Club, P.O. Box 6187,

A

Montgomery 6, Ala.
v O,

SOLDER PENCIL SUBSTITUTE
By THOMAS R. HASKETT

II’ YOU don’t have a soldering pencil,

you are apt to run into difficulty
getting the tip of your soldering gun into
tight spaces. One way 1o overcome this
is by wrapping a short length of bus
bar around the tip as an extension, as
shown in the illustreation.

The bus bar, or heavy solid-conductor
wire, should be pre-tinned and wrapped
tightly around the tip several times. It
won't conduet all of the gun’s heat, hut
will do for most small jobs.

GUN TIP

BUS BAR
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TRUE, CUSTOM MATCHED STEREO
COSTS LESS AT LAFAYETTE

PICKERING
U38/AT Cartridge

.

LAFAVETTE
LA-223

GARRARD
AUTQ SLIM
on Base

LAFAYETTE "=
SK-124 Speakers

FAYETTE, YOU GET
WHEN YOU BUY AT L0 T e NEFITS

THESE EXCLUSIVE BE

o SATISFACTION GUARANTEED OR
MONEY REFUNDED. Use Lafay-
ette’s 30-Day FREE Home Trial.

e LARGEST STOCK SELECTION. If
it's in Hi-Fi or Electronics, it's
in the Lafayette Catalog.

e NO MONEY DOWN. Buy or time
with Lafayette's Easy Pay
Credit Plan, up to 24 months
to pay.

OUTSTANDING
LAFAYETTE KITS

- LOWEST PRICES

24-HOUR
SERVICE

NEW LAFAYETTE DELUXE
PROFESSIONAL QUALITY 4-TRACK
STEREO TAPE DECK

Records Sound-on-Sound
Built-in Transistorized
Stereo Record/Play Preamps

9950

NO MONEY DOWN

e

Shown
with
optional
case

RK-140WX

A truly outstanding tape recorder/reproaucer. Superb electronics,
smooth, dependable tape transport. Plugs into your hi-fi system.
m Plays: 4-track & 2 track stereo; 4-track, 2-track and full track
mono; @ Records: 4-track stereo or mono; am Sound-on-Sound; m Freq.
response 40-18,000 cps @ 7Y% ips; » Complete with cables and
empty reel.

RK-143WX as above but with carrying case v Net 114,50

Only at Lafayette could you find an out-
standirg, custom-matched stereo system at
such &n amazing low price. System in-
cludes: a powerful Lafayette LA-224 23-
watt stereo amplifier with complete stereo
controls; a 4-speed Garrard Autoslim auto-
matic/manual record changer with a
Pickering U/38AT cartridge and 2 Lafayette
SK-124 2-way speaker systems for gigantic

-ouny

full size performance. Compare compo-
nents, compare price — you'll choose
Lafayette.

LS-225WXM specify: Pickering cartridge;
wood base finish (walnut, Mhg. or Blonde};
Speakei system finish (walnut or Mhg.).
Shpg. wt, 64 lbs. ... Net 129.53

LAFAYET

/), SYOSSET, L. I., NEW YORK

i == 111 Jericho Turnpike
OTHER LOCAT ONS
SCARSOALE, NEW YORK
691 Central (Park: Ave.

PLAINFIELO, NEW ERSEY
139 W. 2nd Street

NEWARK, NEW JEISEY
24 Central Avesue

PARAMUS, NEW JERSEY
182 Route 17

BOSTON, MASS.
110 Federal Street

NATICK, MASS.
1400 Worcester Street

NEW YORK, NEW YORK
100 6th Avenue

JAMAICA, NEW YORK
165-48 Liberty Avenue

BRDNX, NEW YORK
54 E. Fordham Rd,

: 0 Rush my FREE 388-page giant-size Lafayette

1 [

MAIL THIS COUPON TODAY for
YOUR FREE LAFAYETTE 630 CATALOG

Get One for a Friend Too

LAFAYETTE RAD(0 ELECTRONICS
Dept. BF-3, P.0. Box 10, Syosset, L.I., N.Y.

388
GIENT SIZE

-PAGES
Catalog =P !

Send me # , Shipping charges collect.
} am enclosing .

Name .

Address

. State

City .. .. .. . Zone

Friend’s Name. . ... . .

Address .

City. Zone . State.. .. .. .
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ARE YOU A4
POTENTIAL ELECTRONICS
TECHNICAL WRITER?

By CYRUS GLICKSTEIN / Author, “Basic Ultrasonics”

ANTED-Technical Writers in Electronics, This

listing appears regularly in newspaper ads through-

out the country, The electronics industry wants and
needs more technical writers and, in many cases, firms are
willing to pay rather well for those who qualify.

If you are an electronics technician with appropriate edu-
cation and experience, you may be able to qualify for a job
as a technical writer. As a matter of fact, there are several
possible paths to jobs in this comparatively new field.

This article will attempt to answer questions such as: “Ex-
actly what do electronics technical writers do and why is
there such a need for them?” “Would I be happy doing this
kind of work?” “What are typical pay scales? “How can
interested persons enter the field?”

Electronics technical writing became recognized as a field
requiring specialized skills during World War II because
many engineers had trouble making themselves understood
by technicians. Originally, the same electronics engineers
who developed equipment also wrote the instruction man-
uals telling operating personnel how to operate and tech-
nicians how to repair the gear. In many cases, competent
engineers proved to be less than competent writers and the
instructions were more complex than the equipment. Too
often, costly apparatus could not be repaired efficiently,
especially where hastily trained technicians had to rely heav-
ily on instruction manuals. A new breed of writer was evi-
dently required—one who could work closely with design
engineers, understand technical principles and terminology,
and then translate engineering lingo into clear directions that
the technician could follow readily.

In the past 15 years, the field of technical writing in elec-
tronics has broadened considerably. Today, there are three
main branches—military, commercial, and general, Elec-
tronics writers now include a growing number of engineers
who find they prefer writing to designing equipment, tech-
nicians who have traded a soldering iron for a pencil (or
typewriter), and writers who have rounded out their tech-
nical background sufficiently to qualify for technical writing
assignments—either as an employee or free-lancer.

Military Technical Writing

Military technical writing includes various types of in-
struction manuals for equipment being delivered to the
armed forces. Every piece of electronic gear delivered to
these services—from a walkie-talkie to the most complex
missile systems—requires at least one instruction manual.
Large systems usually require a whole set of manuals. It
is axiomatic in the services that the equipment will not be
accepted from the manufacturer unless complete and ac-
curate instruction manuals are available to permit proper
operation, maintenance, preventive maintenance, trouble-
shooting, repair, and, where required, overhaul. Service
manuals also include a fairly detailed description of pertinent
circuit theory to assist technicians in understanding and
maintaining the equipment.

The armed forces have drawn up very detailed specifica-
tions for the content of technical manuals and these specifi-
cations must be followed carefully by military technical

writers. While most military technical writing is concerned
with handbooks, some writers may be assigned to other
phases of military writing such as:

1. Engineering reports. Manufacturers may be required to
provide various kinds of reports, especially when a new type
of equipment is being developed. These reports cover prog-
ress being made in the delivery schedule, analysis of new
circuits, engineering analysis of the equipment design, an-
alysis of the reliability program, etc. The facts are usually
turned over by engineers to technical writers for editing,
rewriting, and putting into proper format for submission to
the contracting agency.

2. Proposals. Technical writers may be assigned to work
with engineers in writing proposals for submission to gov-
ernment agencies or other manufacturers. In response to a
request to bid on a given type of equipment, invited com-
panies return a proposal—a detailed outline of what they plan
to deliver and how they would design the proposed equip-
ment in the event they obtained the contract. In many cases,
unsolicited proposals are submitted by companies when they
feel they have a worthwhile idea which would be of interest
to a given agency.

3. Training manuals. Training manuals may cover general
electronic subjects such as “Basic Electronics,” “Microwaves,”
“Transistors,” not directly related to specific equipment or
may cover more specialized subjects such as “Theory and
Use of Electronic Test Equipment,” “Guided Missile Funda-
mentals.” Many of these training manuals are available to
the public through the U.S. Government Printing Office.
However, a good deal of military technical litcrature is classi-
fied, that is, rated Confidential, Secret, or given an even
higher classification. Only those who have a need to know
and have the proper security clearance are permitted access
to classified publications.

Military technical writers may be employved by equipment
manufacturers, by technical writing firms, or directly by the
government. There are many civilian positions for technical
writers in the armed forces and in government agencies.

Commercial Technical Writing

Commercial technical writing is concerned directly or in-
directly with products intended primarily for use by civilian
rather than military personnel. Commercial equipment may
be sold to private consumers (radio, TV sets), other manu-
facturers (test equipment), or to civilian (or even military)
government agencies contracting for commercial off-the-shelf
items. Many manufacturers are relying more and more on
their technical writing groups to put out commercial litera-
ture requiring some technical content. As a result, commercial
technical writing in electronics is growing in importance.
Commercial literature includes:

1. Instruction manuals. Booklets describe how to operate
and, where necessary, how to maintain the equipment. Com-
mercial manuals differ from military manuals in that they
usually are not as detailed and do not follow a set format
specified by a government agency.

2. Brochures. Brochures cover various phases of the man-
ufacturer’s activities. Separate booklets may be issued describ-

ELECTRONICS WORLD


www.americanradiohistory.com

There are several possible paths to positions in
this comparatively new field whose importance is
growing steadily in the electronics industry. The
various types of technical writing are described,
along with duties, requirements, and pay scales.

ing plant facilities, tvpes of equipment produced. In many
cases, brochures and most of the following categories of
commercial literature require a dash of advertising flavor
mixed with the skills of the technical writer,

3. Application bulletins. Usually 1- to 4-page leaflets out-
lining important and/or novel uses for a given piece of equip-
ment.

4. Specification shects. Outline physical and electrical
specifications for a specific model of equipment.

5. Newsletters and newspapers. Many companies regularly
publish neswsletters, newspapers, semi-technical or technical
bulletins, and magazines (internal and external house organs},
describing new and interesting developments in their field.
This literature is distributed to intcrested parties including
past, present, and potential customers.

General Technical Writing

General technical writing covers miscellaneous writing
activities which can’t be pigeon-holed in the other two cate-
gories and includes technical writing not associated primarily
with either a military contract or commercial products. This
category includes technical books, general articles for tech-
nical and semi-technical magazines, and programming for
teaching machines. In the very new field of programming for
teaching machines, the writer often works with teachers and
psychologists in preparing material for the machines.

A good deal of gencral technical writing is done on a free-
lance, spare-time basis. The spare-time free-lancer may be
employed as a full-time writer, or he may be an engineer,
technician, or even work outside the electronics industry and
write electronics articles occasionally as a hobby. However,
there are comparatively few free-lance technical writers.
Most technical writers in electronics today are in the com-
mercial and military writing fields, with the latter category
being considerably larger.

Advantages and Disadvantages

Each of the two major branches of electronics technical
writing—military and commercial—has its advantages and dis-
advantages. In military technical writing, writers become
familiar with varied tvpes of electronic equipment and cir-
cuits and in many cases with the most advanced equipment
currently being produced in a given field. They maintain
contact with engineers and keep abreast of new develop-
ments that are incorporated in the equipment they irite
about. In many cases, senior writers must describe circuit
theory and maintenance procedures using schematic diagrams
as the only available reference material and with a minimum
of consultation with the design engineers. Far from being a
hardship, most writers find this one of the most interesting
and stimulating aspects of their work. The general pay level
is highest in this category.

The disadvantages of military technical writing include:
very little direct contact with equipment, except as an on-
looker (to a technician used to handling equipment, this may
be somewhat discouraging at first), and standardized format
for presenting material.

The advantages of commercial technical writing include: 1.
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varied assignments, not bound by rigid specifications; 2. may
be more challenging than military manual writing in terms
of methods of presentation and description; 3. generally pro-
vides more scope for initiative and imagination. Disadvan-
tages of commercial writing are: 1. not very technical in
many cases and, when this is the case, there is less oppor-
tunity for technical growth and development; 2. poorer pay
as a rule.

Salary ranges in technical writing vary according to job
level, experience, skill and, as in other fields of electronics,
geographical location of the job opening and the relationship
between supply and demand for the given type of technical
personnel in the area. Job categories are more clear-cut in
the military technical writing field.

Military Writer Grades

Typical grades of military technical writers, type of work
performed, and average salary range in each grade are:

1. Trainees and junior writers. Compile tables; check art
(schematics, blueprints, etc.); write simple sections or parts
of sections under the guidance of experienced writers, such
as operating procedures and physical description of the
equipment; help prepare rough art for the art department.
Salaries, as a general rule, will range from $90 to approxi-
mately 8140 per week.

2. Intermediate writers. Write most types of manuals, pre-
pare rough art for the art department; may direct one or
more junior writers who work on various phases of a manual;
in many cases, will work under the direction of a senior writer.
Salaries range from $90 to $140 per week.

3. Senior writers. Have complete writing responsibility for
a technical manual, possibly supervising one or more inter-
mediate or junior writers; responsible for keeping on schedule
and alerting management when problems arvise that may
delay production or increase the cost of the manual. Have a
thorough knowledge of government writing specifications and
of the various types of manuals required by different agencies.
In many cases, senior writers help estimate the cost of man-
uals on which their firm is submitting a bid. Salaries range
from $6000 to approximately $13.000 a year.

4, Executive personnel. Must understand all phases of
technical writing, technical art, publication and printing pro-
cedures, estimating costs of jobs, and budget control. Ability
to coordinate work of writing, art, and clerical departments;
able to hire, train, and direct personnel; produce finished
handbooks within budget estimates; note progress of jobs,
anticipate and resolve difficulties. Salaries vary depending
on responsibilities and the size of the organization and range
from $10,000 to $13,000 or more.

Where Are the Jobs?

Where are most of the technical writing jobs? They are to
be found in (1) publication departments of manufacturing
plants and engineering organizations (military and commer-
cial writing); (2) technical manual firms (military writing
mainly); and (3) contract job shops (military writing main-
ly). The job-shop writer works on the premises of and for a
manufacturer but is actually an employee of the jeb shop
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d here...

with the Gallo FMS-101
Indoor Antenna System

Only

29"

No matter where you live—suburbs or heart of
the city—your high fidelity FM stereo system’s
performance is only as good as the signal that
reaches your receiver. for true, perfect and
undistorted reception, free from interference, you
need the strongest possible signal from every
station.

Now you can be sure of the full realism of M
stereo and monaural broadcasts—with the new
Gallo FMS-101 indoor antenna system that at-
taches to any FM radio or tuner using just a
screwdriver. In just minutes, you are able to
receive a high-quality, high-gain signal over the
entire FM broadcast band—sit back and enjoy
better music at its best, even from stations you
never could listen to before!

The Gallo FMS-101 antenna system is compact,
handsomely styled, fits into any room decor. It
has an omni-directional antenna, coupled to an
all-transistorized pre-amplifier, all completely en-
closed in its sturdy case. Nothing to go wrong,
nothing to need replacement ever.

The Gallo FMS-101 costs only $29.95—Iless than
many roof-top antennas. And this marvelous indoor
antenna system is guaranteed to produce better
FM reception anywhere—or your money will be
refunded. Go to your own Hi-Fi Dealer. Hear the
Gallo FMS-101 antenna system—and what it does
for your FM reception. If your dealer does not
stock the Gallo FM Antenna System, send us his
name and we'll see that he is supplied.

You don’t risk a penny. If the Gallo FMS-101
antenna system does not perform as stipulated,
you may return it to your dealer with your sales
check for a full refund within 10 days from date
of purchase. The system, complete, is warranted
to be free from defective components for one full
year from date of purchase.

|GALLO ELECTRONICS COF RFOEA_TEN]

12 Potter Avenue, New Rochelle, N. Y.

{7 Please send me descriptive literature giving |
complete details of the Gallo FMS-101 Antenna
System EW-53

|
[}

NAME |
STREET [
CITY STATE |
|

|

1

My dealer's name and address is —
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which has contracted to provide the
manufacturer with personnel.

In general, the pav rates for equivalent
experience tend to vary exactly in the
order listed above. For a given back-
ground of experience, the manufacturer
will generally (but not alwayvs) pay less
than a technical manual firm and this
type firm less than a job shop.

As with most choices in life, there are
advantages and disadvantages in each
type of employment and the individual
must make his choice depending on the
tactors he considers most significant.

Advantages of working for a manufac-
turer generally include: closeness (and
usually easier access) to the equipment
being described; less susceptibility to
periodic fluctuations in employment re-
sulting from downturns in  business;
more fringe benefits; and more oppor-
tunity for promotion. Disadvantages in-
clude: less variety in equipment over a
period of time and a somewhat lower
pay scale as a general rule.

Advantages of working for a technical
manual firm usually include: greater va-
riety in equipment written about and in
the types of manuals put out; and higher
wage scale. Disadvantages include: writ-
ers are further removed from equipment,
are more susceptible to employvment
fluctuations, have fewer fringe benefits,
and have more limited promotional op-
portunities.

Advantages of contract job shop em-
plovment include: highest pay scale,
closeness to equipment, varied equip-
ment and writing assignments. Disad-
vantages include: no openings for train-
ees; greatest job fluctuation since con-
tract personnel are hired by the manu-
facturer only to help solve a peak over-
load problem (jobs are for limited peri-
ods—usually from 6 months to a vear but
may be longer or shorter) with few
tringe bencfits; usually requires periodic
change of emplovment locale as well as
change of emplover (both job shop as
well as on-location employver), although
some persons consider periodic change
of locale an advantage. There is prac-
tically no possibility of working up to
an executive position. The higher pav
is oflered in order to compensate for
absence of job security,

Finding a Position

Openings for technical writers of vari-
ous grades may be available in both
manufacturing and  technical manual
firms. Contract job-shop openings are
usually available only for experienced
personnel with a specific background
which enables them to start work im-
mediately with either a brief or no train-
ing period. Leads for job openings can
be found in newspaper help wanted ads
(usually  under “Technical YWriters,”
“Electronics,” and “Engineers”). Further
checks can be made with firms listed in

www.americanradiohistorv.com

the classified telephone directory under
“Electronics Manufacturers” or “Tech-
nical Manual Firms.” Firms which ad-
vertise out-of-town locations with per
diem pay are offering on-location con-
tract job shop employment.

Background for Technical Writing

Electronics technical writers come
into the profession through four main
doors. New writers include (1) electron-
ics technicians (or people with some
basic background in electronics or
science) who feel they want to write;
(2) people with some experience in
writing (newspapermen, English majors,
etc.) who feel thev can pick up the
necessary technical background through
on-the-job training or school courses:;
(3) people who have taken the recently
developed technical writing curricula in
schools and colleges and who have re-
ceived some hackground in both writing
and science. Other more highly skilled
beginners in this group are college grad-
uates who were English majors and have
a technical hackground as a technician
in the armed services or technical school
graduates who have a ¢ood academic
background; and (4) electronics engi-
neers who decide to specialize in writing
rather than design engineering.

A newcomer may start as a trainee, a
junior writer, or an intermediate writer,
depending on his background. Interest-
ingly enough, it is usually easier and
faster to make a good military technical
writer from a technician with no writing
experience but with a desire to write
(plus a basic education such as a high
school or community college diplonma)
than from a good general writer (news-
paper or advertising expericnce) with
no technical training. On the other hand,
the reverse secms to be more often true
for commercial technical writing.

Some manufacturers and many tech-
nical mannal firms will hire trainees who
have no technical writing experience but
have education and/or experience as a
teclhnician and show some evidence of
basic writing ability.

For those interested in learning how
to be a technical writer, or who have in-
sufficient  electronics  background  to
enter as trainees. there are several pos-
sible paths. Many colleges now provide
one or more courses on various phases
of technical writing. Trade and technical
schools offer courses which enable the
student to round out his technical back-
ground. Courses in grammar and English
composition (organization of written
material) are helptul in learning writing
techniques.

In planning a course of study, it should
be remembered a competent technical
writer must be both a skillful writer and
a person with a good technical back-
ground. Because of the extremely fast
growth of the profession in recent years,
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NOW! PHOTOFACT—BETTER THAN EVER-

MODEL COVERAGE
QUICKER-THAN-EVER

Now! More TV Coverage in Every PHOTOFACT Set

More coverage of the

type of equipment you service most!

« MORE TV COVERAGE
« MORE AC-DC COVERAGE
« MORE AM-FM COVERAGE
o MORE HI-FI COMBINATIONS
« MORE RECORD CHANGER COVERAGE
- mORE PHONOGRAPH COVERAGE

UP-TO-THE-MINUTE COVERAGE KEEPS YOU AHEAD

Here it is—beginning with April releases—quicker service data cov-
erage for more of the kind of equipment you most frequently repair.
And it’s the same famous PHOTOFACT time-saving, troubleshooting
help—everything you need to earn more daily. You get: Exclusive
Standard Notation Schematics packed with all the service details
you need; full photo coverage of all chassis views; complete replace-
ment parts lists, tube placement diagrams; actual waveform photos;
CircuiTrace® for printed boards; alternate tuner data; terminal iden-
tification and connections; disassembly instructions; field servicing
notes; dial cord stringing diagrams—plus dozens of other great fea-
tures. Take the right step to time-saving, profit-building servicing—

SEND
COUPON

see your Sams Distributor for details on an Easy-Buy PHOTOFACT
Library and Standing Order Subscription—or send coupon today!

HOWARD W. SAMS & CO., INC. save 30¢ SIGN UP TODAY FOR A MONEY-SAVING
= TX ;0 PHOTOFACT STANDING ORDER SUBSCRIPTION!

4300 W. 62nd St., Indianapolis 6, Indiana B

1 Enter my Photofact Standing Order Subscription
O Send full information on money-saving Easy-Buy Plan

My Distributor is:

Howard W. Sams & Co., Inc., Dept. 3-E-3 ( i

With a Standing Order Subscription to receive PHOTOFACT regularly
each month as issued, you pay only $1.95 per Set instead of the regular
$2.25 price. You save 30¢ per Set—and you keep right up with the
rapidly-increasing current model output! You enjoy the same 30¢ per

Set savings when you purchase an Easy-Buy PHOTOFACT Library. Take

——— —— ———— ———

Shop Name
advantage of substantial savings—sign up for a Standing Order Sub-
Attn scription or Easy-Buy Library with your Sams Distributor, or send coupon
Address now for full details.
City ____Zone___ State 1
Sl S | SAVE WITH A STANDING ORDER SUBSCRIPTION!
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Micro

ELECTRON TUBE

FABULOUS LOW PRICES!
LARGE SELECT STOCKS!
DEPENDABLE, FAST SERVICE!

Each and every tube is tested in our
own laboratory for mutual conduct
ance and life =

We Buarantee FREE replacement for
one year of any tube purchased from
us which fails to function efficiently
under any or all operating condi-
tions. Prompt retunds are made on
any defective merchandise,

The advertised tubes are not neces.
sarily new, but may be electricaily
perfect factory seconds or used
tubes—each is clearly so marked

1273 T
1447 /1287
14B6

14q7

ar
TAT/XXFM |19 1723
65C7 TYd 19AU4GT 1726

FOR OUR FREE COMPLETE LIST OF TUBES
& SPECIAL PURPOSE TUBES

1
1

ALL TUBES SENT POSTAGE PAID. Please send 35¢
handling tor orders under $5. Send 25 % deposit on
€.0.D. orders. Send approximate postage on Canad-
ian and foreign orders.

M I c R O ELECTRON TUBE €O.

P.0. Box 55 Park Station, Patersen 3, N. J.
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wo ELEGTRONICS

V.T.L. training leads to success
as technicians, field engineers,
specialists in communications,
guided missiles. computers,
radar and automation, Basic &
advanced courses in theory &
laboratory. Electronic Engi-
necering Technology, an ECPD
accredited Technical Institute
curriculum. Assoc. degree in
29 mos. B.S. also obtainable.
G.1. approved. Graduates in all
branches of electronics with
major companies. Start Sept.,
Feb. Dorms, campus. High
school graduate or equivalent.
Write for catalog.

VALPARAISO TECHNICAL INSTITUTE
Dept. RD, Valparaiso, Indiana
R ———
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there are some technical writers now in
the field who may be weak in either or
both of these qualifications, Those who
will remain in the field will be those who
are most qualified. In all technical areas,
there seems to be trend toward requiring
higher levels of competence as the
equipment to be written about grows
more complex.

What is the present status of techni-
cal writing as a profession? Technical
writing started as an appendage of en-
gineering and for some time engineers
and plant managements had a tendency
to look down their noses at technical
writers as glorified clerical workers. The
situation has changed drastically in the
last five vears. Technical writing is be-
coming recognized as a profession.

Most engineers now look on technical
writers as indispensable fellow workers.
In many cases, engineers find they need
the efforts of technical writers not only
to make their own contributions more
effective but even to understand much
of the output of their fellow engineers.

There are professional organizations
of technical writers. The largest is the
STWP, Society of Technical WWriters and
Publishers. Also, the Institute of Electri-
cal and Electronics Engineers has a spe-
cial professional group on Engineering
Writing and Speech. These organiza-
tions, which have shown impressive
membership gains in recent years, have
contributed substantially to professional
growth and recognition. Conventions,
seminars, educational meetings, in-serv-

ice training programs, and formulation
of college training programs for techni-
cal writers, have helped raise the status
of the professional and the skill of the
practitioners. In the best sense of the
word, a competent technical writer is
becoming recognized as a professional
writer. A

MAKE EMERGENCY FUSES
By THOMAS R. HASKETT

OES THIS situation have a familiar

ring? Saturday evening, you are
working on a hi-fi amplifier, ham final,
or other piece of equipment. When you
finish, you turn on the power and bang
—there goes the fuse in the equipment!
You do not have a replacement of the
right value and the parts houses are
closed nntil Monday. What do yon do?

You make your own fuse {rom the
wire in an old r.f. or i.f, transformer or
coil in your junkbox. Unwind the wire
carefully, cut off a short length, and
scrape its ends clean. Then connect this
strip between the terminals on the fuse
post. If a single strand won’t hold the
load, use two or more.

If possible, disable the part of the cir-
cuit yon were working on until you ex-
perimentally determine the number of
strands necessary to carry the load. Then
reconnect the questionable circuit. If the
“fuse” blows this time, you know yon are
on the right track.

If necessary, you can use a resistive
substitnte for the normal load to de-
terinine how many strands are required
to make up the emergency fuse for nor-
mal use. If the voltage and current (or
power) ratings of the equipment are
known, the value of the substitute re-
sistor can be calenlated.

RAPID-TUNING-KNOB ADAPTER
By ROBERT K. RE

ANY times during the operation or

servicing of receivers and trans-
mitters, it is necessary to rapidly tune
from one end of the dial to the other.
Equipment with vernier dials of large
gear ratios require many tnrns 1o accoms-
plish this range of turning. If you are
looking for an easy and speedy way to
turn that tuning knob, why not try this
adapter for your equipment?

Fig. 1A shows the layout of the device
before bending and shaping. Length L
should be about 34 of the knob circum-
ference, while width W can be about 14
to 14 inch. Soft steel, iron, copper, brass,
or aluminum about 1/16 inch can be
used ; the final choice should be made on
the basis that the metal should bend
easily, but retain its final shape after
bending.

After drilling a small hole in the tab,
round and smooth all edges of the metal.
A rod of wood or steel, of appropriate
diameter, placed in a vise, will provide a
convenient form to shape the two arms
into a circle, as shown in Fig. 1B. Soft
rubber tubing, slipped over the two
curved arms, provides a “friction fit”
over the knob to be turned.

Fig. 1C shows the assembly of the
small handle for the adapter. A close fit-
ting bushing A is slipped over the screw.
Next a loose fitting and slightly shorter
bushing B is placed over A. A bit of oil
or grease between the parts will provide
easy and smooth turning of the handle.

The screw, with its washer and two
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bushings, is placed in the hole and tight-
ened down. The outer bushing should
spin freely after the screw has been tight-
ened. Almost any material can be used
for the two bushings; metal on the inside
and Bakelite on the outside work very
well.

The finished adapter should fit snugly
over the tuning knob. If not, enlarge the
adapter’s diameter slightly (the rubber
tubing has decreased its diameter). Once
on, the tuning-knob adapter will provide
a means of rapid tuning for those vernier

dials.

Fig. 1. (A) Layout of adapter. (B) Fin-
ished shape. (C) Detail of handle used.
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THE SECRET’S IN
THE CIRCUIT

BLONDER-TONGUE
TV/FM COUPLERS

You can’t tell a coupler by its case. However, a view of what’s inside
can tell you why a coupler will deliver clean, interference-free signals
to a multi-set installation. Examine the circuitry of Blonder-Tongue
couplers. Compare them with ordinary units. It’s easy to see why they
are the best selling quality couplers on the market.

THE TIME TESTED BLONDER-TONGUE A-102

000000 > o This is the champion performer among all 2-set couplers

I judged on the basis of its popularity with technicians and TV

o / —[TTTTO L 4 0 viewers. The A-102 offers 12 db isolation with only 3 b inser-
N tion loss—half the insertion loss of the average 2-set coupler!

b % % Designed for both TV and FM, it is especially effective in

00000 S d o weak signal areas. For FM stereo, this low loss hybrid type

f unit is the answer. A look at its circuitry will tell you why.

e AL LI A —o ® patented bifilar transformers ® backmatched for precise

impedance match ® heavy conductors end burnouts. List $3.20

NEW COLOR-ENGINEERED COLOR-4
Where a color TV set is one of the sets receiving signals from
H ” a single antenna, the Color-4 is the only answer. This super

deluxe 4-set coupler offers maximum interset isolation (16 to
H 24 db), excellent impedance match and only a 6.5 db insertion

loss. The Color-4 uses ferrite broadband transformers in bal-
anced bridge design and it has a voltage standing wave ratio

% ’_1———0 of less than 1.5. Result: Lower inherent insertion loss, less
- H smear and ghosts, sharper pictures than any other 4-set
U H —4 coupler.
i ~ ® Ierrite broadband transformers in balanced bridge design
‘ - o VSWR of outputs and inputs no greater than 1.5.
o Backmatched List $9.95

BLONDER-TONGUE TV & ANTENNA COUPLERS

NEW BLONDER-TONGUE ALL CHANNEL SET-2. The SET-2 is one of the few
couplers available today that can deliver full power signals to two UHF, or a VHF
and UHF receivers operating from the same antenna. Effective straightforward re-
sistive circuit provides 12 db interset isolation with 6 db loss. While it’s effective on
VHF and FM, the low loss A-102 is a better choice for FM stereo. List $3.20

BLONDER-TONGUE A-104 FOUR SET COUPLER. Inductive — resistive coupler
for VHF and FM. Feeds 4 VHF receivers from one antenna, or mixes 4 antennas into
one line. Isolation: 12-20 db. Loss: 7.5 db. List $4.50

BLONDER-TCNGUE A-105-HI-LO COUPLER. Combines low and high band VHF

antennas and provides separate low and high outputs from a common line or antenna.
Less than 0.5 db loss. List $4.10

BLONDER-TONGUE A-107 UHF-VHF ANTENNA COUPLER. The choice in UHF
areas throughout the country. It combines VHF and UHF antennas, or provides sepa-

rate VHF and UHF outputs from a common line or antenna. Less than 1.0 db loss.
List $4.75

INDOORS OR OUTDOOR. Blonder-Tongue
couplers are the easiest to install. Patented
stripless connectors assure rapid, positive in-
stallation—no stripping, no splicing twinlead.
Weatherproof, non-breakable case permits in-
stallation indoor or outdoors.

For the right coupler at the right price, contact your Blonder-Tongue parts distributor or write Dept. EW-5
engineered and manufactured by

BLONDE R : TONGU E Canadlan Div: Benco Television Assoc., Ltd., Tor., Ont.

home TV accessories « closed circuit TV systems
j 9 Alling St., Newark,2 N. J. UHF converters » master TV systems
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PRV 7AMP 25 AMP
200 2.50 3.75
300 3.38 4.35
400

ADVANCE ELECTRONICS

TESTED SILICON CONTROLLED RECTIFIERS TESTED

-2 4.95 700 .25
Other Sizes Available on Request. 10 to 99 Less 109,

PRV 7AMP 25 AMP
450 4.65 5.35
500 5.10 5.60

6.75 7.2

SILICON RECTIFIERS — TOP HATS
750 MA 200 PIV.. .10 for
SILICON DIODES — GERMANIUM DIODES
SPECIAL — OIL CAPACITORS
....... $75.00 per 100
§ for $4.95
(Brackets for above $10.00 per 100)

1Y/, MFD. 2500 V DC

$4.25 — S for $2.25

$5.75

,» 10, 15
$5.9

25 100 ...... 5
0 to 712 & 15 .. 6.25
“ RD - AC
0 to 25, 100, 150
or 250 MA .. ... $3.95
0-50 V .......... 3.50

PANEL METERS
Q- AC

4" SQ DC
0 to 50, 100, 200,
300 or 500 MA . .
4” SQ DC VOLTS
0 to 100, 250, 300

0 to 130 V

0 to 100,
200 MA .. ..... $3.95

0 to 3 MA or 5 MA. 3.95
0 to 150 v & 300 V
bual Scale .. ... 4.50

CABLE — $7.75/C FT.

RG-8/U CABLE — RG-8/U CABLE

TORS — PL-259 — 6/$2.79 50-239 — 6/$2.49

SHIELDS for SO-

$70/M FT. — CONNEC-
239 — 10/%1.25

VARIACS 115 V AC in
1 AMP

put — 0-135 V AC out
P

........ 5.50
134 AMP ... ... 6.25
1Y, AMP Cased. 6.75
2 AMP ... ... .50
3 AMP . ...... 8.95

6 AMP ... .. .. 12.50
7y, AMP . ... .. 14.50
10 AMP . ...... 20.95
20 AMP . ... ... 39,95
26 AMP ... .... 42.50

@ 300 MA *19% full

14 V DC out @

can

DC REGULATED POWER SUPPLY — Hi Quality!
Input — 105-120 V AC 60 Cy — Out 250 V DC

Rack Panel 19X12X7. .
TRANSISTOR CHARACTERISTIC PLOTTERS —
Displays h12 — r12 — r22, less Scope $125 ea.
TRANSISTOR PARAMETERS
ESTERLINE — ANGUS RECORDERS FAW
MARS POWER SUPPLIES 115 V A

2 Amp
VEEDER-ROOT IMPULSE COUNTERS 115 V AC or 48
T $7.95

V DC 315 X 215 X 115, 6 DIGIT RESE

BLOWER Squirrel Cage type — 27 V DC or 30
V AC-Filtered, 7,000 RPM packed in reusahle
............ $4.25 ea.

All Shipmenis FOB NYC

ADVANCE ELECTRONICS

79 Cortlandt St., New York 7, N.Y.

load Mounted on Relay
. .$35 ea. — 3 for $100

$150 ea.

.$175 ea.
n— 12 to
$8.95 ea.

250 MA,

$7.95 ea.
400 MA, 115
$110 ea.

RE 2-0270
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SAY YOU SAW IT IN
Electronics World
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)APPLIANCES

PAYS 33 TO $5 AN HOUR

Spare Time, Full Time * Learn at Home

ITI{EE BOOKN offered be-

low shows how YOU can
now have a good-paying
business of your own. right
in your home. No experi-
ence needed. just simple
tools. Learn 1o repair Elec-
tric Appliances. Pays $3-$5
an hour!

400 NMILLION Appli-
ances are in American
homes right now. 76 Mil-
lion NMORE bought each
vear. People need them
fixed, good times or bad.
YOU make zood money do-
ing it. In vour basement,

QUICK WAY TO GET STARTED

For less than 20¢ a day
our easy. pictuted ins
tion — backed by 43 3
of success in home traming
— prepares you for top
earnings in this booming
field. [Larl Reid of Thomp-
son, Ohio says: ‘‘Alide
$510 1n one month sparc
time. NRI course is price-
less " At no extra charge
vou even get all parts {o:
vour own Appliance Tester,
too. Finds 1rouble-spois.
speeds and checks vour
work.

Get vour FREE Buook
and FREE Sample Lesson |

garage. even on your Alail (oupon below. letter
kitchen table. or postcard. nooe.
FREE BOOK « FREE LESSON
I NATIONAL RADIO INSTITUTE, Appliance Division I
Dept. EE3, Washington 16, D.C. i

Send FREE Book. Free Appliance Repair Course |

Lesson. Am interested in-

_ Spare Time Earnings

T My Own Business l

™. Better job

64
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By THOMAS J. BARMORE

Printed boards may be made from
start to finish by employing
ordinary, readily available materials.

M OST experimenters and designers
have thought of using custom-
made printed-circuit boards instead of
hand-wired circuitry, but have balked
at the idea merely because of the high
cost of the copper-clad glass epoxy
board used in such construction.

Materials Needed

Printed-circuit boards, from start to
finish, may be made using only ordinary
materials. Here is a list of materials yvou
will need and their sources. (1) 114" or
Y8 glass-cpoxy (fiberglass) board (lum-
ber supply, boat supply, or hardware
stores). (2) .005” copper foil (art supply
and  stationery stores). (3) epoxy glue
kit (hardware, lumber supply, or de-
partment stores). (4) butyrate plastic
airplane dope (model shops. hardware
stores, five-and-ten-cent stores). (3) one
pound of lump-type ferrie chloride
(drugstores, scientific suppliers).

Procedure

After the materials are obtained. the
first step in making the copper-clad
bourd consists of bonding the copper
foil to the glass board. Begin by sand-
ing the board on one side with finish
sandpaper (do not use emerv paper),
and then wash it with warm water,
When this is done, mix the resin and
epoxy together in eqnal parts or accord-
ing to the directions supplied with the
glue kit. Applv the epoxy cement evenly
with a roller and place the copper foil
on the glue-coated surfuce. Clean the
voller and use it to remove the air bub-
bles between the fiberglass board and
the copper foil.

On the copper side of the hoard.
place two pieces of %" plywood on top
of each other and, using one more piece
of plywood as a backing, clamp the
whole assembly together using about
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ten large and five small “C” clamps per
square foot of board.

Warm an oven to about 125 degrees
F and place the clamped cireuit board
in it for two hours to cure the glue. At
the end of this time, remove the assem-
bly, let it cool to room temperature, and
remove the plvwood and the clamps.
The board is now ready for the actual
etched circuit lavout and etching.

First of all. draw the circuitry on the
board on the copper side using a soft
lead pencil and a guide so that the
desired line width is maintained. Use
a circle template for the terminal points,
and avoid sharp bends on corners and
joints. Using a small brush, and the
bntyrate airplane dope, carcfully paint
those portions of the circuitry which
have been outlined in pencil.

Etching & Soldering

The actual etching process uses an
ctchant of one part warm (120 degrees
F) water and one part lump ferric
chloride. This solution will mix quite
casilv and one pint should be used for
every 80 square inches of .005” copper.
Keep the ctchant warm and etch the
board just long enough to allow the
exposed copper to disappear. Remove
the board and wash it with hot water,
using a terrv-cloth rag to remove the
airplane dope.

The board mav be solder-coated in
a solder bath although actual soldering
should be done uicklv and with a low-
temperature iron. If too hot an iron is
used. the bond between the epoxy, the
copper. and the fiberglass board may
be weakened.

The total cost per square foot of cir-
cuit board is about $3.00 as compared
with a cost of about $14.00 per square
foot for u commercial board of com-
parable quality. A

ELECTRONICS WORLD
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Available Now

Although there are many stereo test records on the mar-
ket today, most critical checks on existing test records
have to be made with expensive test equipment.
Realizing this, HiFi STEREO REVIEW decided to produce
a record that allows you to check your stereo rig, ac-
curately and completely, just by listening! A record that
would be precise enough for technicians to use in the
laboratory—and versatile enough for you to use in your
home.

The result: the Hifi /STEREQO REVIEW Mode! 211 Stereo
Test Record!

Stereo Checks That Can Be
Made With the Model 211

Frequency response—a direct check of eighteen
/ sections of the frequency spectrum, from 20 to

20,000 cps.

Pickup tracking — the most sensitive tests ever

available on disc for checking cartridge, stylus,

and tone arm.

Hum and rumble—foolproof tests that help you
/ evaluate the actual audible levels of rumble and

hum in your system.
/ Flutter—a test to check whether your turntable’s

flutter is low, moderate, or high.

Channel balance — two white-noise signals that
Q/ allow you to match your system’s stereo channels

for level and tonal characteristics.

Separation—an ingenious means of checking the
/ stereo separation at seven different parts of the
musical spectrum—from mid-bass to high treble.

Stereo Spread
ALSO: Speaker Phasing

Channel ldentification

PLUS SUPER FIDELITY MUSIC!

The non-test side of this record consists of music re-
corded directly on the master disc, without going through
the usual tape process. It's a superb demonstration of
flawless recording technique. A demonstration that will
amaze and entertain you and your friends.

May, 1963

TRYTHISSTERED
TEST RECORD!!

Special to our readers

for only X 98

Featuring Tests Never Before Availahle
To The Music Listener

UNIQUE FEATURES OF HiFi/STEREO REVIEW'S
MODEL 211 STEREO TEST RECORD

« Warble tones to minimize the distorting effects of room acoustics
when making frequency-response checks.

Warble tones used are recorded to the same level within & 1 db from 40 to
20,000 cps, and within = 3 db fo 20 cps. For the first time you can measure
the frequency response of a system without an anechoic chamber.The frequency

limits of each warble are within 5% accuracy.
* White-noise signals to allow the stereo channels to he matched in
level and in tonal characteristics,

* Four specially designed tests to check distortion in stereo cartridges.

« Open-air recording of moving snare drums to minimize reverberation
when checking stereo spread.

All Tests Can Be Made By Ear

HiFi/STEREQ REVIEW's Model 211 Stereo Test Record will give you immediate answers
to all of the questions you have about your stereo system. It's the most complete test
record of its kind—contains the widest range of check-points ever included on one test
disc! And you need no expensive test equipment. All checks can be made by ear!

Note fo professionals: The Model 211 can be used as a highly eflicient design and
measurement tool. Recorded levels, frequencies, etc. have been controlled to very close
tolerances—affording accurate numerical evaluation when used with test instruments.

DON'T MISS OUT—ORDER NOW AND SAVE $1

The Model 211 Stereo Test Record is a full 127 disc, made from the finest virgin vinyl.
For a limited time only, it is being sold by ELECTRONICS WORLD for $3.98. Starting
July 1, 1963, we will sell this record for $4.98. Order now and save $1. Make sure you
don't miss out on this special offer. Fill in and mail the coupon, together with your
check ($3.98 per record) today!

FILL IN AND MAIL TODAY!

Stereo Test Record N
Electronics World— Dept. SD
One Park Ave., New York 16, N.Y.

Please send me ___ test records at $3.98 each. My check (or
money order) for $ ~_is enclosed. I understand that you will pay
the postage and that each record is fully guaranteed.

Name '
(Please Print)
Address_
City _Zone State

SORRY—No charges or C.0.D. orders!
(Special price offer of $3.98 expires on June 30, 1963) EW 563 ,
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Send far NEW
FREE CATALOG #962
with ascillator
circuits

Citizen Band Class "D Crystals

CITIZEN BAND CLASS “D” CRYSTALS

3rd overtone — .005% tolerance — to 95

meet all FCC requirements. Hermetically

sealed HC6/U holders. %" pin spacing. EACH

050 pins. (Add 15c¢ per crystal for .093

pins)

All 23 channels in stock: 26.965, 26.975,
26.985, 27.005, 27.015, 27.025, 27.035, 27.055,
27.065, 27.075, 27.085, 27.105, 27.115, 27.125,
27.135, 27.155, 27.165, 27.175, 27.185, 27.205,
27.215, 27.225, 27.255.

Matched crystdl sets for ALL CB units (Specify equip-
ment make and model numbers) ______ $5.90 per set

CRYSTALS IN HC6 U HOLDERS

SEALED OVERTONE

.486 pin spacing — 050 diameter — .005% tolerance
15to 30 MC . . ....$3.85 ea.
30 to 45 MC .$4.30 ea.
45 to 60 MC .. $4.50 eaq.

FUNDAMENTAL FREQUENCY SEALED
From 1400 KC to 2000 KC

.005% tolerance . [ 1. 7+ [ JP-Y- B

From 2000 KC to 10,000 KC,

any frequency, .005% tolerance . ......_......$3.50 ea.
RADIO CONTROL

Specify frequency .05 pins spaced %"

(Add 15¢ for .093 pins) ... e $2.95 eq.

QUARTZ CRYSTALS
FOR EVERY SERVICE

All crystals made from Grade
“A" imported quartz—ground
and etched to exact frequencies.
Unconditionally guaranteed!

Supplied in:
FT-243 holders

Pin spacing 15"
Pin diameter 093

CRIA/AR holders
Pin spacing 1"
Pin diameter 125

MC-7 holders
Pin spacing 3~
Pin diameter .125
FT-171 holders
Pin spacing %"
Banana pins

MADE TO ORDER CRYSTALS . Specify holder wanted

1001 KC to 1600 XC: .005% tolerance . ..
005% tolerance ...
2501 KC to 9000 KC: .005% tolerance _.
9001 XC to 11,000 KC: .005% tolerance ..

Amateur, Novice, Technician Band Crystals

.01% Tolerance . . . $1.50 ea. — 80 meters (3701-
3749 KC) 40 meters (7152-7198 KC), 15 meters
(7034-7082 KC), 6 meters (8335-8650 KC) within 1 KC
FT-241 Lattice Crystals in all frequencies from 370 KC
to 540 KC (all except 455 KC and 500 KC) ... 50c ea.
¥ spacing 12" Pin diameter .093

Matched pairs — 15 cycles ___ . $2.50 per pair

200 KC Crystals $2.00 ea.
455 KC Crystals ... $1.25 ea.
500 KC Crystals ___ .- $1.25 ea.
100 KC Frequency Standard Crystals in

HC6/U holders ... . $4.50 ea.

Socket for FT-243 Crystal _____ . 15¢ ea.
Dual Socket for FT-243 Crystals ... . 15¢ ea.
Sockets for MC-7 and FT-171 Crystals _ ... 25c ea.
Ceramic Socket for HC6/U Crystals ... 20c ea.

ENGINEERING SAMPLES and small quantities for prototypes
now made at either Chicago or Fort Myers plants with 24 hour
service. IN CHICAGO, PHONE GLadstone 3-3555

IF YOUR FARTS DEALER DOESN'T STOCK Texas Crystals,
order direct and send us his name.

TERMS: All items subject to prior sale and change of price
without notice. All erystal orders must be accompanied by check,
money order or cash with payment in full,

RUSH YOUR ORDER NOW TO

¥ Texas crysTaLs ¥

Div. of Whitehall Electronics Corp. Dept. (R-53)
1000 Crystal Dr., Fort Myers, Fla. Phone WE 6-2100

FOR SHIPMENT VIA FIRST CLASS MAIL AT NO EXTRA
COST ATTACH THIS ADVT. TO YOUR ORDER!
CIRCLE NO. 143 ON READER SERVICE PAGE
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UR CONFIDENCE that color TV

will yet fulfill its great potential re-
mains unshaken. Yet we cannot help but
marvel at the number of snags it has run
into (and weathered) since the present
system began its less-than-meteoric as-
cent almost a decade ago. Yes, it’s been
that long.

A year or so ago, varions pundits came
up with the “real” solution to the bottle-
neck. Price was no problem. The view-
ing public not only wanted color but was
willing to pay for it. The difficulty was a
psychological one. With slim, trim sets
available in monochrome, prospective
purchasers were bucking the necessity
to return to the enormous box that dom-
inated the living room and threw it out
of proportion if they wanted color. So
the gargantuan picture tube had to be
reduced enough in depth to make a rea-
sonably flat set. To this end, RCA an-
nounced that a 90-degree CRT would
soon be available to replace the 70-de-
gree type.

Set depth was not the only factor,
other authoritative voices proclaimed.
The rectangular shape of the viewing
screen, spake Motorola, was one the
public had learned to expect as normal.
Years of seeing motion pictures in the-
aters and watching black-and-white re-
ceivers had established this configura-
tion. The shape provided by the round
tube did not seem right. So AMotorola
proclaimed the miracle of the 23-inch
rectangular tube.

But RCA, alas, has encountered
“techuical difficulties during pilot pro-
duction.” The tube, which was sup-
posed to have been in use right now,
may still be a year away. And Motorola,
which had also originally expected that
receivers with its rectangular, 90-degree
version would be bringing color into
American  homes before now, an-
nounced a delay carlier. As of now, the
latter manufacturer is simply saving
nothing whatever about its  break-
through.

What effect has this had on the ac-
ceptance of color TV? Fortunately the
pundits seem to have missed the mark.
The viewing public, eager for tinted pic-
tures and evidently convinced that, with
no revolutionary breakthroughs after all
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these vears, there will be none in the im-
mediate future, has abandoned the wait-
ing game. Color sets, in all major brands,
accounted for a quarter of a hillion dol-
lars in retail sales last vear and continue
to move as fast as thev can be made.
With the rate of sales still climbing, that
dollar figure will he dwarfed this vear.

Strange that, no matter how we strive
to plan and deal with them logically, im-
portant developments persist in choos-
ing their own timing and making their
own opportunities. Triumphs of caprice
over intelligent control are ever the bane
of the orderly mind.

Other Straws in the Wind

For those dwellers in backwater areas
who have not yet seen direct evidence
of the color boom, let us belabor the
point a little further. Admiral has ex-
panded its color line with the addition
of a few more models. This follows a pat-
tern laid down by other manufacturers.

RCA’s banner vear for color suales,
1962, swwas marked by a phenomeual per-
centage increase over the vear hefore.
Can the giddy pace be maintained this
vear? Figures for the early part of 1963,
compared to the same period last vear,
show a 43 per-ceut increase in dollar
volume. The boom is still picking up mo-
mentum!

Another sidelight revives a familiar
theme: Will Japan be a factor in color
with low-priced imports? Despite much
talk over the last couple of years, only
one such set, handled here by Delmon-
ico. has established itself.

Toshiba has put out a fecler with a
set slated for display at the IEEE show
in New York., Noteworthy features in-
clude the fact that the picture tube is a
16-incher instead of 21—and it is also
rectangular. Absence of a color-satura-
tion control (a hue control is the
only viewer-operated color adjustment)
suggests circuit inmovation. This is
supported by mention of a direct de-
modulation svstem, which eliminates
conventional matrixing networks.

Nevertheless, the set uses 27 tubes.
The cabinet is fairly compact, but depth
(24 inches) suggests no increase in de-
flection angle. Most important, no price
had been announced at this writing. &

ELECTRONICS WORLD
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WORLD-WIDE ENGINEERING ASSIGNMENTS WITH
ITT-FEDERAL ELECTRIC CORPORATION

Working in more than 30 countries across the free world, elec-
tronics technicians and engineers of ITT-Federal Electric Cor-
poration install, service, maintain and manage an immense
variety of electronic equipment and systems. These range from
the 4,000 mile DEW Line across the frozen North, to the single
instrumentation site on a lonely promontory jutting into the
Ocean, down the Pacific Missile Range.
But between these extremes. there's much more —

not only in terms of individual challenge and
adventure, but in importance to the
growth and welfare of other friendly
nations. An example here is the

_.ri"'.-

FASTER PROGRESS
Your FEC assignment
accelerates your pro-
gress by giving you a first-
hand knowledge of some of
today’s most advanced elec-
tronic systems and equipments.
Then, varying responsibilities add
flexibility to your experience—you may
teach navigational aids, direct emergency
maintenance, supervise a radar installation, or be-

come a field service administrator. And to help you forward
faster, FEC reimburses you 100% for advanced study at lead-
ing universities and colleges or approved technical correspond-
ence courses you complete.

ADVENTURE

An assignment may take you to Nepal — or to Africa, Alaska,
Greenland, Europe, Canada or across the U.S. FEC field
engineering operates in almost every climate and living con-
dition in the world. Along with adventurous assignments in
exotic countries, FEC field work often has a diplomatic side.
For instance, teaching native workmen how to operate systems
you're helping to install — a first-hand role in strengthening
the good impression of our country by making friends abroad.

May, 1963
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microwave communications network linking 8 cities in South
Vietnam.

Actually, at any point in time, FEC engineers and technicians
are working on more than 100 active projects —installing, test-
ing or operating almost every type of wire or wireless commu-
nication system in addition to radar, instrumentation and
cornputer facilities, plus the multitude of ancillary systems and

services supporting them.
. The great number and diversity of our pro-
; grams generates these valuable career
advantages rarely found together in
service engineering today:

THE FUTURE
Every Federat Electric
career is stabilized by
FEC’s world-wide opera-
tions. And your future ca-
reer is further enhanced by
association with the parent com-
pany — International Telephone and
Telegraph Corporation — whose current
annual sales and revenues now exceed a bil-
lion dollars. When a field job is completed, FEC men
have priority for openings in other field assignments, as well
as at headquarters in Paramus, New Jersey. Then too, you
may find a future with one of the many subsidiaries and divi-
sions of ITT who also seek qualified technical talent.

There are always interesting positions at many levels with
FEC. However, openings change from day to day. If you would
like to receive further information on current opportunities,
please write to: Mr. A. Sheridan, ITT — Federal Electric Corp.
Room 46-MH, Paramus Industrial Park, Paramus, N. J.

An Equal Opportunity Employer

ITT FEDERAL ELECTRIC CORPORATION
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Now! For less
than $200°°

INDUSTRIAL 25 TO 50 MC5.

Z-Wﬂy ﬂﬂﬂlﬂ

i

Ry

The ‘“Messenger-202” gives you all the pep, power, and
performance you need for solid business communications!

Priced within easy reach of any business, the ‘‘Messenger 202"
packs the power to punch your signal across the miles with the crisp
authority that gets things done! A complete 10-tube (including
rectifier) crystal-controlled AM transceiver, the ‘202" is F.

type accepted for use in the Industrial, Public Safety, and Land
Transportation services. Highly selective and sensitive superheter-
odyne receiver—built-in ‘‘squelch''—automatic modulation limiter
—AVC—automatic noise limiter circuits—and provision for 37 tone
selective calling system. Designed for easy operation—fast, smooth

installation —and simplified maintenance. Only 53%"x7"x113".
WRITE TODAY E.F. JOHNSON COMPANY
Descriptive 1102 Tenth Ave. S. W. o« Waseca, Minnesota.
::':?&;frt:ar::nr{d @ Please rush full details on the ““Messenger 202"

packed booklet—‘2.WAY

RADIO for your Business”” NAME
ADDRESS
JUHNSON | 7
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Mwiual Cosductance Lab-lested, Individuaily
Bexed, Branded aad Code Datod

RADIO & TV TUBES

' |
1 YR GUARANTEED B
CORNELL o

0z4 6CGT  6Q7 TA7 12BF6
183 gﬁ‘d; 6CG8 654 786 12BH7
1L4 6AUS G6CMT7  6SA7  TB8 12BL6
1T4 6AUS 6CX8 65C7 7C5 12BQ6
104 6AVE 6CZ5  6SHT  TY4 12BY7
1X2
2A5
gcas )
Q5 I o
5u4 It ot shipped in 24 hre
§¥; YOUR ORDER
PER | 523
A6
TUBE gAs 3z
6AB4  gBNG 6DE6 65L7 12AF6
100 TUBES OR IMORE
30 OR.A9) GAC] 6BOS  €Dgs N7 1IAT7 117z6
6F6 6507  12AU7
C PER TUBE 6ALS  6BX7  6H6  6UB  12aX4 4!
6AN8  6BZ6  6J5 6V6 12ax7 45
6AQ5 6C4 66 w4 1284 97
6AS5  6CB6  6K6  6W6  12BA6 10
i 8 et 6AT6  6CD6  6K7  6X4  128D6 5O,
s ,.r.-.-r";?rﬁ 6AT8  6CF6  6L6 6¥5  12BEe B84'6Z4%
’ . . .
% A Other tubes and CRT's at low prices- send for free list

}th every $10 Order } LIVE IN THE EASTY

& ! WAITED MONTHS FOR DELIVERY FROM OTHERS?
i ¢ AR MAIL AN ORDER TD CORNELL

',:-' per tube AHD RECEIYE DELIVERY TG THE EAST COAST

i IH AS LITTLE AS T2 HOURSINL

i NO SUBSTITUTIONS WITHOUT YOUR PERMISSION=
& (No Limit) from this list. ' Tubes are new, seconds or used and so marked.

£ BAGS BCGT BSNT

b 4 TERMS: Al Pre-Paid Ord $5.00 postage free. Und
4 6ALS  6l6 6Y6 ¥ 55,00 add 50c for hanrcu?r:g Send 25% Dé)gngﬁ on all €D

% G6AU6  G6KB 6W4 )"- orders. Canadian and Foreign orders, send approximate postage. .
oy mm e All orders subject to prior sale. 5-DAY MONEY BACK OFFER"

CORNELL ELECTRONICS CO.

DeptEWS 4217 University Ave., San Diego 5, Calif. & Phone: AT 1-9792
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ELECTRONIC
CROSSWORDS

By DONALD W. MOFFAT

(Answer on page 93)

ACROSS DOWN
1. Preset condition. 1. Part of transistor.
5. Change in time relationship. 2. Sick.
8. Shows station to which you are 3 get properly
tuned. 4. Element found in salt
12. Combination of two or more . (Lhslel B )
metals. 6. Receptors for audio.
14. Frequencies which c¢an be 7. Man's name.
5 }ﬁ%acxg:l.d players ai = 8. Tidied up the house.
. r I "e olten
mounted on one of these. 9. Food ff)r thought. ) o
16. Broadecaster to Iron Curtain 10- One vital commodity missing
countries (abbr.). on the moon.
17. Consumers. 11. Attenuation.
ég équatig respiraltory organs. 13. Color code for four.
. Part of the title of document i
guaranteeing civil liberties. 1;' Containing go‘ld. o
22. Valley between peaks. 19. Insurance underwriters.
23. Pedal extremities. 21. Bear witness.
24. Type of circuit board (abbr.). 24, Pattern traced by some types
26. Human emotion. of antennas and microphones.
28. Threaded rod attached to chas- 5. personal property (legal).
29. Power ratio. 27. College administrators.
31. Unit of resistance. 28. Locks signal to a reference.
33. Type of three-phase connec- 29. Medical man.
tion. . 30. Connection which must be
Eé ggi}?ﬁ}é"gbm made where il can't be seen.
36. Output is dissipated across this. 52- Small current (abbr.).
38. Mends. 35. Compass point (abbr.).
39. One-tenth (prefix). 37. Radio navigation unit.
40. Equally. 39. Unidirectional current (abbr.)
41. Ratio indicating usefulness of : “ T
signal. 45. Type of three-phase comnec-
42. Transformer notation on sche- tion.
3 llnattlc (abfbl'-h- 46. Income from investments.
. 1sotope of radon. B
41, Color code for Lwo. 48. Computelj f!I.mctlon.
47. Distress signal. 49. Female sibling.
50. Earth. 50. Auto body type.
51. Ability to perceive. 52. Born (Fr.)
54. Production-line worker. - L
57. Wires attached to components. 93. Miss Oliver's namesakes.
59. Starteld from and returned to 54. Political subdivisions of a city.
one place. = S . i
61. Receives and transmits signals. ek E{i?)?]slswl EHAINET Gl G 7
62. Goods shipped (abbr.). . . N .
63. To be enjoyed. 56. Function performed by ampli-
64. Emits electrons. fier.
66. Measure of noise generated by 58. ‘‘Best” day of the week
amplifier (abbr.). tabbr.).
67. Non-reactive impedance 59. Oscillator in receiver (abbr.)
(abbr.). ’ -
68. Hit show ticket status. 60. Abrupt change to new voltage.
69. Place for making measurement 65. Transistor current amplifica-
(abbr.). tion.
[ 2 3 |4 5 6 | 7 8 |9 [0 i
2 13 14
15 16 17
| |
8 19 20 |21
22 23
24 (25 26 27 28 29 [30
|
31 32 33 34 || 35
36 ST 38 39
a0 | 41 42 43
44 45 46 47 |48 49 50
53 54 | [55
58 59 T 60
62 | - 63
I
64 65
68 69
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The Star- Spangled Banner

Francig Seott Key

With spirit

23

u-

Two things you're sure to hear at a public event

Wherever people gather, wherever words and music must
be heard with perfect fidelity, you're sure to hear Univer-
sity...largest selling P.A. loudspeakers in the world.
University is Public Address. The reasons can be
summed up in two words, high audibility—*“High A”, that
special engineering factor built into University P.A. speak-
ers to give them an extra degree of intelligibility, a clean,
crisp, sound no other P.A. speakers can match. You hear
the proof at political rallies and conventions, in the great

May, 1963
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churches, stadiums and arenas, in hospitals, factories, mis-
sile bases—everywhere from Presidential inaugurations
to Little League play-offs.

You can’tlose a P.A. customer when you have the supe-
riority of over 62 different University speaker products in

every price range = UUNIVERSITY
behind you. Write LOUDSPEAKERS

Desk S-5 for our
80 SOUTH KENSICO AVE., WHITE PLAINS, N. Y.
IateSt PA Catalog: A Division of Ling-Temco-Yought, Inc.
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USEFUL radio books from E. & E.

HOW TO

CONVERT SURPLUS

RADIO GEAR INTO

AMATEUR AND C.B.

EQUIPMENT

A wealth of conversion data in
3 volumes shows you how.

Data includes instructions, photos, and diagrams . . .
commonly available surplus items. Each conversion shown yields a
practical piece of equipment — proved by testing.

Items covered are listed below:

covers the most

SURPLUS RADIO CONVERSION MANUALS — 3 Volumes —
$3.00° es.

VOLUME | — ARC.5- BC-221 224 312 342, 348, 412
453/455, 457/459, 624/625, 645. 696, 946B, 1068A/
1161A; PE-103A: SCR-211., 268/271. 274N. 522, 542
TBY; Electronic Surplus Index: Cross Index of A/N VT
and Commercial Tubes Book =318

VOLUME 1l — AIC; AM-26; APS-13; ARB (Schematic only)
ARC-5: ART-13. ATC; AVT-112A, BC-191. 357, 375, 454
455, 457/459, 946B, 1206: GO-9; LM; R.26-27/ARC-5
R-28/ARC-5; SCR-274N: TA-12B/12C: TBW. T-23/ARC-5
Selenium-Rectifier Power Units; Simplified Coil-Winding
Data; Surplus Beam Rotating Mechanisms Book =32C

VOLUME It — APN-1 ARC-5. ART-13; BC-191. 312,
342, 348, 375 442, 453, 455, 456 to 459, 603. 624,
696, 1066, 1253, CBY-52000 series; COL-43065. CRC-7;
DM-34D: DY-8 or DY-2A/ARR-2; FT-241A; LM, MBF, MD
7/ARC-5; RM-52, 53; R-9/APN-4; R 28/ARC-5, RT-19/
ARC-4: RT-159: SCR-274N series, SCR-508. 522, 528,
538, T-15 to T-23/ARC-5; URC-4; WE.701.-A Schematics
only: APA-10. APT-2, APT-5; ARR-2; ASB-5, BC-659,
1335A: CPR-46AC) Book =33M

THE
$3.0
VOLUME | — Schematic Diagrams and large photographs
only — APN 1; APS-13, ARB ARC-4' ARC-5 (L F.}; ARC-5
(V.H.F.): ARN-5, ARR-2; ASB-7; BC-222, 312. 314, 342,
344, 348, 603, 611, 624, 652, 654, 659, 669, 683,
728 745, 764, 779 794, 923, 1000. 1004. 1066, 1206,
1306, 1335, BC.AR-231; CRC-7; DAK-3; GF-11, Mark Il:
MN-26: RAK-5, RAL-5, RAX-1; SCR-522: Super Pro; TBY:
TCS. Resistor and Capacitor Color Codes; Cross Index of
A/N V.T. and Commercial Tubes Book =51H

SURPLUS HANDBOOK (Receivers and Transceivers) —
0° ea.

Every Eiectronic Tube in the World Listed — 3 Volumes

WORLD'S RADIQ TUBES
(Brans’ Radio Tubes Vade Mecum).

plete and autharitative book of e ot $800,.

v t. charactenstics
$6.00*

World's most com

WORLD'S EQUIVALENT TUBES
(Brans' Equivalent Tubes Vade Mecum). Over
43,900 comparisons and replacements (=46W)

WORLD'S TELEVISION TUBES
(Brans' Television Tubes Vade Mecum) Characteristics of
all TV picture and cathode ray tubes £

also special purpose electronic tubes (=45P) $6

NEW (16TH EDITION)
RADIO HANDBOOK

—the comprehensive
reference source i

$9.50°

Gives
phase of radio.

Buid
All data 1s original. up-to-date, and complete
clearly indexed, between hard covers. 805 pages
—alt text

Book
=16R

simplified theory on

practically
Tells how to design. build, and
operate the latest standard types of radio trans
mitting and receiving equipment, More "How-To-

every

articles than any book in the field.

radiotelephone operator's

RADIOTELEPHONE
LICENSE MANUAL

$5.7

* Book
£03L

Helps you prepare for all U.8.A commercial

license exams Pro.

vides complete study-guide questions and answers

n a single volume.
subject needed to obtain an operator's license

*Order from your favorite electronic parts distributor.

Helps you understand every

If he cannot supply, send us his name and your
remuttance and we will supply, foreign, add 10

EDITORES and ENGINEERS, Lid.

7

Summerland 2 ., Califarnia
fealers. Electronic  distributors, order from us
Hookstares. hibraries, newsdealers order from Baker &
Taylor, Hillside, N. J. Export (exc. Canada), order
from H. M. Snyder Co, 440 Park Ave. So, N.Y. 16,
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GUARANTFF

FEATURES
AND SPECIFICATIONS

24” wide, 10” high, 9”7 deep: 8" high compliance woofer; 3" hardened
tweeter cone; Coaxial wound 1” vaice coil; silicone treated edge allows
for 34" cone displacement; Alcomax 111 1-ib. 5-02. magnet; 10,000 gauss
flux density; 8 ohm impedance; zera external magnetic field; 40-18,000
cps: up to 30 watts power capacity; 1450 cubic inch volume; Fibreglass
acoustic dampening; matched for stereo. Solid wood--not a composite.
ORDER NOW to insure prompt delivery! This remarkable speaker is
probably the best investment you'll ever make in hi-fi equipment! Price
—$19.95 F.0.8. factory. Shipping weight 18 pounds.

« Qutperforms speakers costing
five times more

« Three year warranty against
manufacturing defects

B - Complete satisfaction or your money back

the KENT $ 95
all new...all wood

only
—_———— e e e e e
I Anglo American Acoustics Ltd. EW 5-63 I
I 129 Maryland Ave., Freeport, New York

check for §

Gentlemen: Enclosed is my
Please ship me "

___ "Kent" natural wood cabinet
speaker(s) at $19.95 each.

I | UNDERSTAND THAT THESE SPEAKER SYSTEMS ARE

GUARANTEED AND IF | AM NOT COMPLETELY SATISFIED
| MAY RETURN FOR A FULL REFUND WITHIN TEN DAYS

AFTER RECEIPT.
NAME
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Twin-T Oscillators
(Continued from page 41)

From point C, an interesting signal of
the same approximate amplitude is ob-
tained. This is the high-pass filter leg
and this signal is very rich in higher har-
monics. The signal from point D is very
small, having no direct use in the appli-
cations of this oscillator.

The following list indicates some of
the uses to which the simple twin-T
oscillators covered in this article have
been applied or in which they conld be
applied: Organ tone generators; organ
vibrato generators; power oscillator
driver; portable electric timer source;
superregenerative  quench;  supersonic
generator; deluxe automobile horn; syn-
thetic gong and chimes; remote control
and telemetering  (multi-channel  tone
source); time. fire, and emergency
alarm; and stable test frequency. Un-
doubtedly this list could be casily ex-
panded.

Triggered Tiein-T Oscillator

A very interesting and useful cffect
of the twin-T oscillator should be noted.
As the value of resistor R3 is increased,
the free-rmming  frequency becomes
lower and finally oscillation stops. Right
at this point and for some distance be-
vond it the circuit acts exactly like a
high-“Q" resonant cirenit and high-gain
amplifier, i.c.. it can be triggered by a
very siall sinnsoidal input signal to full
oscillation amplitude. This  triggering
takes place only at the resonant fre-
quency and not at any of the higher or
lower harmonics.

This effect can be used in various
ways. For example, in signalling and
selective-calling circuits. remote control,
and other applications, twin-T oscilla-
tor senders, and twin-T triggered recep-
tors can be used in a wide variety of
arrangements.

Extensions of the same nomographic
methods presented in this article can be
applied to setting up such resonant cir-
cuits.,

I""24 Hour -1
IT.V. REPA!RJ

“Sorry, but it's gonna have to go back to the
shop for a couple of days.”

ELECTRONICS WORLD
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14-Watt Hi-Fi Amplifier

(Continued from page 47)

the supply voltage until the full amount
appears at test point B then re-adjust
R3 for half the supply voltage at test
point A. This completes the necessary
test procedure.

The square-wave response of the am-
plifier is very good, representative of
good transient response. The frequency
response at 0.5 watt is 0.5 db from
10 to 20,000 cps, as shown in Fig. 3.

The maximum sine-wave output is 14
watts into a 16-ohm load with a supply
voltage of — 30 volts. The power output
becomes limited above 4000 cps by the
maximum current of 500 ma. drawn by
the amplifier, For this reason do not
test the amplifier for maximum output
at high frequencies. Prolonged testing at
high frequencies can cause a rapid rise
in junction temperature and cause ther-
mal runaway. The fuse will normally
prevent this but the output transistors
are capable of drawing enough base cur-
rent to destroy 3 and Q35 before the
fuse blows. The signal-to-noise ratio is
better than 85 db below 10 watts. The
output impedance is less than 0.25 chm
for good damping. The total harmonic
distortion is 0.3%, (second = 0.15%,
third = 0.23%, fourth = 0.1%).

With a loudspeaker connected, it is
almost impossible to tell that the ampli-
fier is turned on. With the absence of an
output transformer, the low-frequency
performance is limited only by the size
of the coupling capacitor to the speaker.
This low-frequency performance is, of
course, where it is really needed. The
author’s first amplifier has been in con-
stant use for over a year and a second
unit has been operating in an auto al-
most as long. The clean sound from a
transformerless transistorized power am-
plifier is a new experience in listening
pleasure. A

RELAY BUZZER
By FRANK JACKOWIAK

IN THE coursc of some experiments,

the author needed an audible signal-
ing device and, not having a Dbuzzer
handy, removed the “D” ring (shading
coil) from an a.c. relay.

The relay was then connected in a cir-
cuit and to a source of 117 volts a.c., and
the required signaling device was ob-
tained. The “D” ring is used on a.c. re-
lays to prevent armature chattering. The
lines of flux set up by the coil collapse
on alternate half eycles. The current in-
duced in the “D” ring tends to prevent
the flux then existing in the shaded por-
tion of the core from decreasing. The re-
sult is that the total pull from the main
flux which occurs later never completely
disappears. This combined pull holds
the armature in place.

Shading coils are also used in shaded-
pole motors to provide the starting
torque.
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CHECKS AND REJUVENATES ALL PICTURE TUBES
WITHOUT ADAPTORS OR ACCIDENT AL TUBE DAMAGE

o g
L
LIFE TEEY 52 LeLSH Som 5
v " = :
o yss
g -
i i - i
a
&
Y
(X2

= EMCORES o 2B CATHEDE RAY TURE TESTER

utomatic
Featuring Controlled
the all NEW Roiovenation

SENCORE

CR125 CATHODE RAY TUBE TESTER

From SENCORE, designers of the famous Mighty Mite Tube Tester and
other valuable time savers, comes another industry best. An all new
method of testing and reluvenatlng picture tubes. Although the method
is new, the tests performed are standard, correlating directly with set-up
information from the RCA and GE manuals.

Check these outstanding features and you will see why this money
making instrument belongs on top of your purchasing list for both
monochrome and color TV testing.

Checks all picture tubes thoroughly and carefully; checks for inter-element
shorts, cathode emission, control grid cut-off capabilities, gas, and life test.

Automatic controlled rejuvenation. A Sencore first, preventing the operator
from over-rejuvenating or damaging a tube. An RC timing circuit controls the
rejuvenation time thus applying just the right amount of voltage for a regulated
interval. With the flick of a switch, the RC timer converts to a capacity type
welder for welding open cathodes. New rejuvenation or welding voltage can
be re-applied only when the rejuvenate button is released and depressed again.

Uses DC on all tests. Unlike other CRT testers that use straight AC, the CR125
uses well filtered DC on all tests. This enables Sencore to use standard recom-
mended checks and to provide a more accurate check on control grid capa-
bilities. This is very important in color.

No interpretation chart. Two ‘“‘easy view" neon lights clearly indicate shorts
between any element. A chartisincluded for interpretation of shorts, if desiradle.
This chart is not necessary for normal testing on the CR125.

No adaptor sockets. One neat test cable with all six sockets for testing any
CRT. No messy adaptors, reference charts or up-dating is required. The
Sencore CR125 is the only tester with both color sockets. (Some have no color
sockets, others have only the older type color socket.)

No draggy leads. A neat, oversized compartment, in the lower portion of the

CR125 allows you to neatly “tuck away™ the cable and line cord after each
check in the home
llll Il" I' ! I"-|l A I.' -.‘I.-‘l.il‘lll'f.n'lliI _rI“ '-'I 1' JI f I" Ir h llr § rl ‘IL-
SPECIAL INTRODUCTORY OFFER
WORTH $500

All six sockets, including
latest color socket, on one
neat cable.

Most SENCORE products are sold by recommenda.
tion. So that you will be first in your area to buy
and recommend the CR125, this coupon is worth
$5.00 on the purchase of the CR125 when pre-

[
,‘.'..l

SEN CO RE IN C :_-_: sented to your parts distributor,
e Why not save $5.00 now? I';lreergdi:;vden
426 S. WESTGATE DRIVE 4:.:"
ADDISON, ILLINOIS rJ._,,..r-,rl" """"'J"'.-"" A ."",I,u X J"f-."-,‘.l"._-“- A ".."n,l," A "“' "'.I,J"l AANA ".."Lﬂ\J
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NEW AEC 77
TRANSISTORIZED
ELECTRONIC IGNITION

Increases engine powerupto 10% ... assures
fast starts at low end . . . full power at high
rpm ... up to 20% more mpg ... prevents
fouled plugs . . . increases spark plug life 3 to
S times . . . insures 75,000 mile point life . . .
instant starting in sub-zero weather . . . elimi-
nates frequent tune-ups . . . simple 30 minute
installation.

In conventional ignitions, high voltage at
the spark plugs falls off from 28kv to 13kv
as engine speeds increase. The result is a
weak spark causing incomplete combustion,
fouled plugs, loss of engine power and poor
gas mileage. AEC 77's guaranteed hot spark
increases and maintains high voltage at
30kv, with no high voltage fall off at any
speed. It guarantees more efficient combus-
tion, prevents fouled plugs and releases full
engine power with up to 209, more mpg.

WORLD CHAMPION

PHIL HILL, USES AEC 77... .. X
“AEC 77's strong spark can g8
make up for worn pointsand §¥

spark plugs. It will make 4 3 i
your car run smoother and B .
improve ils performanceand &= :
economy.” I .

AEC 77's use a single high voltage Delco 15
ampere transistor and a Motorola 50 watt
zener diode . . . others use two low voltage
transistors in series that can cause synchro-
nization problems, and two 1 watt zener
diodes. AEC’s Transistor 77 (400:1) Igni-
tion Coil is epoxy-oil impregnated for maxi-
mum power output, insulation and cooling
. . . others use inferior tar filled coils.

o

Proven in over 2,000,000 miles of testing. ..
dependable in performance, design and
engineering . . . AEC 77’s are now guaran-
teed for 3 full years.

| Do It Yourself Kit. . .negative ground. .. $32.95
Transistor 77 (400:1) Coil. . (1.3mh primary).$11.95
Ballast Resistor. .. .. {.5 ohm — 90 watt). .$1.25
FACTORY WIRED AEC 77 SYSTEM. .6/12v. .$39.95

TRANSISTOR
TUNE-UP METER
with every AEC 77 ordered!

— ORDER NOW —
Please add 75¢ for postage and handling

AE( 387 Park Avenve South
New York City 16, New York

|AUTOMOTIVE ELECTRONICS €O.|
1387 Park Ave. South, N.Y. 16, N.Y.i

|Address
|Ci!y ...................... Zone.... State............ |
| AEC-77 For Negative ground 6/12v $39.95 |

| & AEC-77P For Positive ground 6/12v $59.95
O Kit$32.95 (O 400:1 Coil $11.85 1 Ballast $1.25|
EW-53 |
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Stereo Indicator
Light Circuit

By LARRY BLASER /Fairchild Semiconductor

Construction of transistor circuit to be added to FM
stereo adapter to indicate presence of stereo signal.

FTEN it is not immediately appar-

ent that a station is broadcasting a
stereo program when it is first tuned in.
Therefore, a stereo indicator is a con-
venient and useful attachment for any
stereo multiplex adapter or tuner in
whiclt one is not already included.

It is only necessary to select from the
composite signal the 19-ke. pilot signal
that is broadcast with stereo programs
and amplify it sufficiently to operate a
simple indicator such as a neon light.
The three-transistor circuit shown in Fig.
1 may be used in conjunction with the
transistorized multiplex adapter de-
scribed in the March, 1962 ELECTRONICS
WonLp by this author, or with vacuum-
tube equipment. When used with this or
other adapter having a separate 19-kc.
channel, the first stage of the indicator
light circuit can be eliminated. Connec-
tion is made from the top of the sensitiv-
ity control to a 19-ke. signal point, such
as terminal 1 of T: in the adapter men-
tioned above.

Operation of Circuit

Operation of the circuit is straightfor-
ward, The input to transistor Q. is the
composite multiplex signal, the signal
that is fed to the adapter from the multi-
plex output jack on the FM tuner. It can
be picked up either at the tuner or in the
multiplex adapter. The tuned circuits of
Ty and T are both adjusted to 19 ke. to
sclect the pilot signal if it is present. O
and Q: amplify the 19-kc. signal suffi-
ciently so that the positive-going portion

conduct, The neon lamp in the collec-
tor of Q: then turns on. (- is necessarily
a high-voltage transistor and Qs and Q:
are high-gain transistors. A sensitivity
control is used for gain adjustment. The
gain can be set so that a 19-ke. pilot sig-
nal will be just sufficient to turn on Q:
but the noise between stations and the
infrequent high-frequency tones from a
monophonic station will not “trigger” the
indicator circuit,

Adjustment

The circuit is adjusted as follows:
Tune to a station that is known to be
broadcasting stereo. Turn the sensitivity
control wmtil the neon lights and then
back it off until the neon bulb just goes
out. Adjust T and T until it lights again.
Extinguish the neon again by reducing
the sensitivity and again adjust T: and
T.. Repeat these steps until no further
adjustment of T: and T will light the
bulb after the sensitivity has been
slightly reduced. Finally, adjust the sen-
sitivity so that all multiplex broadcasts
turn on the neon lamp but between-
station noise and monophonic broadcasts
do not.

Transistors for the indicator circuit
are available from Fairchild distributors.
Names and locations of these distributors
may be obtained by writing to the Sales
Department, Fairchild Semiconductor,
545 Whisman Road, Mountain View,
California. Reprints of the article “Tran-
sistorized FM-Multiplex Stereo Adapter”
are also available from the above ad-

of the 19-ke. signal at T: causes Q: to  dress, A
Fig. 1. Circvit diagram of the stereo indicator light amplifier. Al capacitors
except for the two across the tunable coils may be ordinary ceramic disc types.
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NOTES: ¥MICA DR MYLAR CAPACITORS — ALL RESISTORS 10%, 1/2 WATT —TI,T2-MILLER COIL'NO. 1354 (19KC.)— TMAY BE ELIMINATED

WHEN T1ED INTO ADAPTER (SEE TEXT)
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NEW FROM HEATHKIT

WAIT
WALKIE-
IALKIE

== 771

K‘AT"K‘T

r
%‘w: : I ONLY 57495 I
55952 ea. |
3-..”{* Ep, it ] : ncludes $20 heavy-duty
rechargeable battery!

<y
b | Drder a pair and save! I
L Dnly $139.95

T —— e — J—_ |
Bl LTS — — —

Attention CB fans! Here is a tremendous new value in a portable two-way radio transceiver! . . . the new Heathkit GW-52. Newhere will
you find a transceiver of such outstanding quality, with so many high performance features at s> low a price! Designed for rugged duty
and reliable two-way radio communications over exfended ramges, the new Heathkit GW-52 features a powerful 10-tramsisto-, 2-diode
circuit . . . long-range transmitter with 1-watt input . . . sensitive superheterodyne receiver with ¥ microvolt sensitivity for 18 db signal-
to-noise ratio . . . crystal-controlled transmitter and receiver . . . bu It-in squelch and automatic 16ise limiter for crisp, clear communica-
tions . . . a heavy-duty 10-cell rechargeable nickel-cadmium battery with 500 milliampere-hour rating that will outlast ccrwentional
batteries many times over . . . built-in battery condition meter . . . built-in battery charger and many more! **Solid’’ communications
may be established at-ranges of three to five miles between units and even more when used with Class ‘D'’ CB stations or external
amtenna. Batteries may be charged from 117 VAC source with built-in charger or from 12 volt czr battery. Battery life is 150) hwars min-
imum (90% receive, 10% transmit duty cycle) and life expectancy is as high as 5300 hours (over two years in normal warkday use) . ..
a tremendous savings in operating costs! Easy circuit board assembly. Complete with two-tone aluminum case, shoulder and elastic

hand straps, crystals for one channel (specify), rechargeable battery, power cords, earphone, FSC license pack and instructians. Order
a pair and save!

Kit GW-52, 4 Ibs. no money down, $8 mo....... feeeeaas $74.95 ea. Kit GW-52-2 (pair) 8 Ibs., $13 mo...... Peutssessensbacans «.=$139.95

B i~
HEATHKIT )
HEATH COMPANY
i ‘ BENTON HARBOR 15, NICHIGAN
FREE 1963 HEATHKIT CATALOG 8 (substdisryofiaystcom N

100 pages, over 250 easy-to- P
build kits fo fit your hobby, to Please Send My Free Heathkit Catalog
give you better equipment at Name.
50% sayings. Send for your

free copy today. Address

city .. = . Zone State.

Prices & specifications subiject to change without notice. Dealer & export prices slightly nighe:.
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Tarzian offers

FAST, DEPENDABLE
TUNER REPAIR

INCLUDING

ALL PARTS

(except tubes)

and LABOR

24-HOUR SERVICE

1 YEAR WARRANTY

Sarkes Tarzian, Inc. maintains two complete,
well-equipped Factory Scrvice Centers—assisted
by Engincering personnel—and staffed by spe-
cialized technicians who handle ONLY tuner
repairs on ALL makes and models. Tarzian-made
tuners reccived one day will be repaired and
shipped out the next. Allow a little more time for
other tuners.

One ycar guarantee against defective workman-
ship and parts failure duc to normal usage. Cost
—$9.50 per unit. $15 for UV combinations. Ab-
solutely no additional, hidden charge for ANY
parts, except tubes. You pay shipping costs. Re-
placements on tuncrs beyond practical repair are
available at low cost.

When inquiring about rcpair scrvice, always
give TV make, chassis and Model number. Tuners
repaired on approved, open accounts. Check with
your local distributor for Sarkes Tarzian replace-
ment tuners, replacement parts, or repair service.
Sce your distributor, or usc the address ncarest
you for fast factory repair service:

SARKES TARZIAN, INC.

537 South Walnut Street 10654 Magnolia Blvd.,
Bloomington, Indiana North Hollywood, Calif,
Tel: 332-6055 Tel: 769-2720

CIRCLE NO. 136 ONREADER SERVICE PAGE

NEVER FAIL —

ZONE
YOUR MAIL

The Post Office has divided 106 cities into
postal delivery zones to speed mail delivery.
Be sure to include zone number when writing
to these cities; be sure to include your zone
number in your return address—after the

city, before the state.
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BOOK |

REVIEWS

“TECHNICAL TELEVISION” by A. V. ]
Martin. Published by Prentice-Hall, Inc.
547 pages. $14.65.

Designed as a textbook at the technical
or junior college level, this volume
bridges the gap between the specialized
engineering text and the more practical
how-to-do-it service manuals. While a
familiarity with radio fundamentals is
prerequisite, it is not necessary to have
advanced math at one’s fingertips to use
this volume. The material is divided into
23 chapters which deal individually with
the TV receiver circuits, a discussion of
TV transmitters, antennas, power sup-
plies, auxiliary circuits. as well as com-
plete receivers and color television and
color-TV receivers. A complete sche-
matic of a typical color-TV receiver is

also included.
o * *

“ELECTRONIC ENGINEERING" by Charles
L. Allev & Kenneth W. Atwood. Pub-
lished bv John Wiley & Sons, Inc. 640
pages. $10.50.

The authors of this volume designed
it as a college classroom text in electronic
engineering and it is based on class notes
used in their courses at the University of
Utah. The material is presented pro-
gressively and there are problems accom-
panying each chapter. There are 17
chapters in all, with three appendices
including tube and transistor character-
istics to make the volume self-contained.
The trcatment is mathematical hence
those planning to use this as a home-
study text should have their algebraic

techniques well honed.
L o o

““BASIC SERVOMECHANISMS" by Ed Buk-
stein. Published by Holt, Rinehart and
Winston, Inc. 183 pages. $3.23.

This is a basic discussion of servome-
chanisms rather than a how-to-design-it
text. For this reason the treatment is less
mathematical than is usual in such cases,
lence the book is entirely suitable for the
student and electronics technician with-
out engineering background. The author
covers closed-loop control systems, error
detectors (potentiometers, synchros,
and transducers), error correctors, error
amplifiers (vacuum tube, transistor, mag-
netic, and rotarv), servomechanism sta-
bility, and a wide range of applications

www americanradiohistorv com
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for such devices. Readers of this maga-
zine, familiar with the author’s clear and
concise style, will find this subject han-
dled in the same vein.
L * Ed

“TRANSISTOR CIRCUIT DESIGN"’ by Texas
Instruments Engincering Staff. Published
by McGraw-Hill Book Company, Inc.
323 pages. $13.00.

Thirty-two members of the TI staff
have cooperated in presenting this com-
prehensive handbook for the practicing
circuit engineer. The book covers a wide
range of basic circuit problems and de-
sign procedures and is intended to reduce
to practice the most frequently used ele-
ments of transistor engineering.

The material covered ranges from the
interpretation of data sheets and the
measurement of transistor parameters to
design procedures for v.h.f. power stages
and the effect of complex thermal im-
pedances on circuit stability.

k- o L
“DIGITAL COMPUTER PRINCIPLES" b\
Burroughs Corp. Technical Trainine
Dept. Staff. Published by McGraw-Hil
Book Co., Inc. 500 pages. $10.95.

Originally designed as a training
course for prospective computer tech-
nicians, enginers, and programmers, thc
material has now been revised and pre-
sented in textbook form for those inter-
ested in the field. The treatment is non-
mathematical and progressive. The tex:
is divided into three sections which pro-
vide (1) the basic background materia!
on computers and transistors, (2) the
computer circuits themselves, and (3)
computer units. Three appendices dea!
with digital symbology, a glossary ol
computer terms, and a general bibliog-
raphy, Each chapter is summarized and
the inclusion of test questions makes this
volume suitable for both classroom and
home study applications.

L » k-

“THE RADIO HANDBOOK" edited by Wil-
liam [. Orr. Published by Editors and
Engineers, Ltd. 794 pages. $9.50.

This is the Sixteenth Edition of a hand-
book which advanced amateurs, radio-
men, practical engineers and technicians
have come to depend on as a source book
for a wide range of technical information.

This edition has been revised and
brought up to date with new subject

ELECTRONICS WORLD
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matter inserted as required. There are 34
chapters covering everything from basic
d.c. circuit theory to computers, work-
shop practice, electronic test equipment.
radio mathematics, and calculations. As
is customary with this “bible,” the mate-
rial is presented succinetly, in clear and
readily understandable language, and
with copious illustrations, schematics,
graphs, and tables.
£ L L

‘RADIO-TELEVISION-ELECTRONICS DIC-
TIONARY" by NRI Teaching Staft. Pub-
lished by John F. Rider Publisher, Inc.
190 pages including appendices. $3.30.

This dictionary encompasses 6300
subjects in the fields of radio, television,
and electronics, including audio, com-
munications, and computer terminology.
The material is attractively presented
and the type is clear and easy to read.
Five appendices cover accepted abbre-
viations, vacuum tube and transistor sy -

bols, modulation svmbols, and graphic
symbols which conform to ASA and
IEEE standards.

L * L3

“TECHNICAL WRITING’ by Richard W.
Smith. Published by Barnes & Noble,
Inc. 175 pages. $1.25

This is one of this publisher’s “College
Outline Series” and covers the prepara-
tion of manuals, reports, proposals, and
articles for both industry and the gov-
ernment. The text covers the functions

of the technical writer; technical writ-
ing style; preliminary steps; the technical
manual, report, proposal, and article:
the duties of a technical editor; writing
the technical film; technical advertising
and  publicity; the mechanics
trade; and the future of technical writ-
ing. A self-testing section designed to be

used hoth before and after studying tlwl

text is included. A “must”™ for would-be
technical writers.

* - k-
“RF INTERFERENCE CONTROL HAND-
BOOK" by Barron Kemp. Published by
Howard V. Sams & Co., Inc., Indian-
apolis. 219 pages. Price $6.95.

Since r.f. interference has now as-
sined such proportions that it is of im-
mediate concern to not only the FCC
but the military as well as users of the
cquipment, this book’s appearance is
especially timely,

In 11 chapters the author discusses
the theory of r.f. interterence, interfer-
cnce measurements, interference meas-
uring equipment, measurcment
problems, electrical-circuit noise, semi-
conductor-circuit interference, switches
and contactors, suppression techniques.
suppression in rotating machinery, sup-
pression in ignition systems, and sup-
pression at the svstem level. The tech- |
niques advocated by the author are all|
thoroughly  practical and universal in

of the!

their application. A

it oy @

2t

Stations writes, **

petent technicians
obligation and no salesman will call.

M

4545 West Augusta Blvd. o

e ¢l

ARE YOU CASHING-IN
ON THE PROFITABLE
2-WAY RADIO SERVICE BUSINESS ?

% Motorola will train you for this rewarding, elite profession

% Send for our FREE EVALUATION EXAM. Prove to yourself that
you are ready to learn FM 2-way radio servicing.

Opportunities in 2-way radio servicing are virtually unlimited
B Just one of the hundreds of successful Motorola Service
we would be pleased to interview any graduate
of your school that has received some training in 2-way radio
maintenance. We are an established firm, 10 years old, with
a promise of expansion governed by our ability to obtain com
' @ Get all the facts today. There is no

MOTOROLA TRAINING INSTITUTE

Chicago 51, Iltinois o Dept.

Save
MWoned

@

N

Qty. Type Price

ADDRESS
CITY.

7»we

AEF317

|

e e e o

1
! [0 Send me FREE entrance exam.
1 D Send full details on Home Study Course on FM 2-way Radio
: Servicing
] D Send me details on how you can help me prepare for an FCC
: License.
: Name__ Occupation.
} Address____
1
! City Zone State
CIRCLE NO. 128 ON READER SERVICE PAGE
May, 1963

www.americanradiohistorv.com

aty. Type

NEED A
110 VOLT
A.C. OUTLET?
In CAR, BOAT or TRUCK,
YOU HAVE IT WITH A

POWER
INVERTER

Actually gives you 110 volt, 60
cycle A.C. from your 6 to 12 volt
D.C. battery! Plug inverter into
cigarette lighter, and oparate
lights, electric shavers, record
players, electric tools, portahle TV,
radios, testing equipment, etc.

Frequency stable within one cycle.

Models from 15 to 600 $-|2
LIsT

watts, priced as low as
See Your Electronic Parts Dealer or Jobbei, or Write:

CORPORATION

1058 Ra mond Ave

CIRCLE NO. 153 ON READER SERVICE PAGE

RAD-TEL'S QUALITY

BRAND NEW TUBES

NOT USED

157 OFF / cUaranTee

1 DAY SERVICE § OVER 500 TYPES IN STOCK

Price  aty. Type Price Qty. Type Wrice
1240k
128G5
12476
124T7
124U7
1346

124%4

dagymghnes

I23a

= Toenir = adag

LERD FOR
Tll:luil.E SHOOTING GUIDE

SEME FiBR
Twsl & P

- RAD-TEL TUBE CO.

B ZATALDG

35 CHAMBERS STREET. NEWARK 5, NEW JEFSEY

TERMS: 28R deposdl mest Jecampany ol erders, balasce COD. Orders oeder 55 acd 30
bandling charge plus pestags. Griess over 15:
o prier safe Mr COD'S culside contnestal B5A

s pestagn, Apprea. @ tubes per 1 0. Susject
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In these times . . .

every man needs the tremendous coverage,
engineered precision, and incomparable
reliability of a hallicrafters. j

What you can hear: English-language news throughout the
world ¢ Hundreds of foreign stations ¢ Radio amateurs o
Marine and aviation communications e Local broadcast and
Conelrad e Citizens band « Military channels « Voice of America
e Foreign languages ¢« WWV international time reports e
Continuous aviation weather e Civil and emergency frequencies

Features for best reception: Electrical bandspread for ultra-fine
tuning ¢ BFO for code reception ¢ Automatic Noise Limiter o

Slide-rule dial with logging scale « headphone jack e tuner
output jack for use with existing audio system e Socket
for emergency or portable use on DC. ,-‘{2

For complete specifications,

write to. .. 68///.Cf8/;‘6f$

Dept. 14-E, 5th & Kostner Aves., Chicago 24, IIl.

... where the new ideas in communications are born.

Export: Commercial Department, Hallicrafters
Canada: Gould Sales Company, Montreal, P.Q.

T S-120 Communications Re-
ceiver $69.95  Short wave
1.6 - 30 Mc. plus AM in four
bands e Electrical band-
spread ¢ Headset jack -«
BFO for code o
speaker ¢ SWL whip anten-
na included.

Built-in M

S$X-110 Communications Re-
ceiver $169.95 » Four bands:
AM plus 1.6 - 34 Mc. short
wave e Electrical band-
spread e Dial calibrated for
amateur bands e Antenna
trimmer, S meter o Crys-
tal filter, BFO, ANL ¢ "7
., tubes plus rectifier.

engineering degree in 27 mos.

Become an Electronies Engineer. College graduates enjoy

higher income . . . advancement.  Major  corpurations
visit us regularly to interview and employ seniors.
BACHELOR OF SCIENCE DEGREE IN 27 MONTIHS

in Flectrical (Eicctronics or Power mujor}. Acronautical.
Chemical, Mechanical, Cavil Engineering. N 36 MONTHSN
a B.S. Administration. One-year
Dralting-lesign Certificate Program. Small classes. Well-
equipped labs, Campus. Dorms. new library. Moderare
Costs, Fnter June, Sept., Jan., Mar, Founded 1884. Wrire

J H. McCarthy for Catalog and **Your Cua-

reer in Engineering and Commerce’’ Book.

Degree in  Business
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IT’'S A ““SNAP”

to save big money on all of your
high fidelity component require-
ments. Simply mail us your list for
o special quote,

Write for discount catalog A-17,
full of snappy avdio bargains.

KEY ELECTRONICS CO.
120 Liberty St., New York 6, N.Y.

HI-FI COMPONENTS

TAPE RECORDERS
SLEEP LEARN KITS

Low cost, high quality recording
tape, in boxes or cans

FREE 1963 CATALOG

1523 JERICHO TPKE
NEW HYDE PARK 16 N.Y.

MERITAPE
i
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A Transient Evaluator
(Continucd from page 45)

Fig. 3. A straightforward, interior lay-
out parallels the schematic of Fig. 2.

by filing off the stop arm of the indexing
cam and converting it to an indexing
slot.

Sockets for the neon lamps (Johnson
type 147-610) are held in place by an
aluminum cup about 24 inches in diam-
eter and ¥ inch deep. The cup is held
by the mounting bolts on the switch
(Fig. 3). Holes made in the front panel
over the sockets permit the lamps to
protrude partly through the panel.
Sockets, however, are positioned so that
all metal of the lamps is below the panel.
This protects against accidental contact
with any live part of the circuit.

Although a specific instrument is de-
scribed here, the general principle lends
itself to a variety of formats and a very
wide range of voltages. When other than
12 neon lamps are used, the current-
limiting series resistor should have a
value of about 10,000 ohms per lamp.
If the instrument is to be used for meas-
uring steady-state voltages, resistance
should be increased to 100,000 ohms
per lamp. A

SOUTH CAROLINA HAMFEST

HE wmmual “Ham-Fest” of the Blue

Ridge Radio Society has been sched-
wled for Sunday, May 5th at Paris Moun-
tain State Park, Greenville, South Caro-
lina.

Tickets for adults are priced at $3.00
with children’s tickets at $1.50. Advance
reservations and additional information
are available from L. H. Gregory,
WAVWW, Secretary, 111 Coleman Court,
Greenville, South Carolina. Tickets will
also be available at the gate.

The committee has planned a varied
program of interest to the whole fam-
ily. A cordial invitation is extended to
all—especially visiting hams who may
be passing through the area on tha
date.

ELECTRONICS WORLD
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EW Lab Tested

(Continued from page 16)

ponents eliminated. Being essentially all
at 10 cps and below, it was inaudible
under any conditions we could devise.
The speed was exact and did not change
with line voltages varying from 80 to
140 volts.

The arm tracking error, when it was
carefully set according to instructions,
was hetween 0.4 and 1.0 degree/inch of
vecord radius. An offset of only 2.5 de-
arees in the mounting of the cartridge
in the shell would have reduced this to
0.25 degree/inch. The rated tracking
error is 0.32 degree/inch. Actually, even
owr measured tracking error was quite
low, and certainly could not affect the
andible or measured performance of the
arm. (Editor's Note: We have learned
from the manufacturer that the error in
offset angle is not a design error but a
production error on the particular unit
tested. The condition is repairable under
the product guarantec.)

The arm handles verv well, with a
good “feel” and no tendency to “run
away” when handled, even at tracking
forces on the order of 1 gram. The
viscous damping worked well, and we
could not hear anv wow when playing
a piano record with a %7 warp. No
acoustic feedback resulted from placing
the turntable on or in front of our
speaker system. plaving at high volume
and with considerable bass boost. The
arm and turntable are so thoroughly iso-
lated from their sturoundings that the
motorboard can be pounded with the
fist or struck with a rubber mallet with-
out producing any sound in the speak-
ers or anv groove jumping. The com-
plete freedom from acoustic fecdback
imparts a refreshing clarity to recorded
material.

The turntable comes complete with
base, plastic dust cover. styvlus overhang
gange, screwdriver, Iubricating oil, and
a balance-tvpe stvlus force gauge. At
its price of $38.00 complete, the AR rec-
ord plaver is an outstanding value. It
would be hard to match at several times
its price.

“Let's not quibble over an additional $75,
Harry. You know Mr. Armquist doesn't

want a hashed-up job!”
May, 1963

THE
CONTEMPORARY
PORTABLE

SOUND SYSTEM
combines portabiiity

with control, flexibility, fidelity,
and power

_ STEREOPHONIC
MONOPHDNIC
MODEL TRS-1680

PR T,

The esoteric and makeshift assovtment of scrambled wires and black boxes —some
commercial, some home-made —that used to pass as a portable sound system is
now as archaie as a hand-cranked automobile. Newcomb, the nation’s foremost
designer and manufacturer of professional portable sound equipment since 1937,
has combined all of the practical advancements in audio and electronic technology
into one highly efficient, compact, and portable sound system. The TRS-1580 is
a combination transeription playver/public address system that reproduces oy rein-
forces sound either monophonically or stereophonically. It delivers a total of 80
watts peak, 40 watts peak per channel. The TRS-1680 has three microphone inputs,
left, right, and center, to provide complete sterco covevage of any live performance.
Each mike has its own volume-mixing control and tone control. The phono channel
has its own volume mixer and separate bass and treble tone controls that do not
affect mike. There is a blend control that permits getting as much steveo effect
as you want—ot none at all for completely monophonic operation. There are in-
puts for tape recorder or radio, outputs for four speakers with a switeh for im-
pedanee matching, monitor outputs, scrateh filter, illuminated control panel, dozens
of highly desirable featurces and conveniences! And, with all this, it’s portable.
If sound is vour business, it's important that you learn all about the TRS-1680
without delay. Write for your free copy of Bulletin TR-5...

Newcomb Audio Produets Co., Dept, F-5 6824 Lexington Ave, Hollywood 38, Calif.

WIDEST CHOICE OF
PORTABLE EQUIPMENT

Phonographs, radios —FM, AM,
AM-FM, tape recorders, portable
combination player/p.a. systems
from 10 through 80 watts with 1 to
4 speakers, stereo or mono...

all from Newcomb,

NEWCOMB OFFERS WIDE CHOICE OF REPRODUCERS FOR TRS-1680

Shown here are Models $-212, KN-200, N-12, CS-48 and SCS$-412 column speakers from which you can chcose the
reproducers with just the right balance between efficiency, fidelity, partability, and coverage to fit your particular needs.
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NOW
YOU CAN BUILD
A FINE

Seholer
FOR ONLY

*5a0
.

You can assemble
this new Schober Spinet Organ for $550
— or half the cost of comparable instru-
ments you have seen in stores. The job is
simplicity itse!f because clear, detailed step-
by-step instructions tell you exactly what
to do. And you can assemble it in as little
as 50 hours.

You will experience the thrill and satisfac-
tion of watching a beautiful musical instru-
ment take shape under your hands. The new
Schober Electronic Spinet sounds just like
a big concert-size organ — with two key-
boards, thirteen pedals and magnificent
pipe organ tone. Yet it's small enough (only
38 inches wide) to fit into the most limited
living space.

You can fearn to play your spinet with
astounding ease, From the very first day
you will transform simple tunes into deeply
satisfying musica! experiences. Then, for
the rest of your life, you will realize one of
life's rarest pleasures — the joy of creating
your own music.

For free details on all Schober Organs,
mail the coupon now. No salesman will call.

THE c% 'ﬁﬁ(gﬂi ﬁlg{lh CORPORATION

43 West 61st Street, New York 23, N, Y.
Also available in Canada and Australia.

MAIL THIS COUPON TODAY

The Schober Organ Corporation
Dept. RN-24

43 West 61st Street

New York 23, New York

[

I [0 Please send me FREE booklet and other

| literature on the Schober Organs.

| [ Please send me the Hi-Fi demonstration
record. | enclose $2 which is refundable

I when 1 order my first kit,

U — |
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Recording-Storage Tubes
(Continued from page 24)

plays may contain 10-me. components of
information. On the other hand, a nor-
mal telephone line can pass frequencies
of only a few kilocycles. If it is desired
to transmit a picture over a telephone
line, it would therefore be necessary to
convert the frequencies downward to
allow them to pass through the narrow
bandwidth allotted. This can be done by
storing the picture in a storage tube and
then reading out using a very slow scan-
ning speed. Al frequencies in the pic-
ture will be reduced by the ratio of the
scanming speed used in writing divided
by the scanming speed used in the read-
ing.

With o system sneh as this. it would
he possible to transmit a scan-converted
radar picture from the northernmost out-
posts of our Dew Line down to the mili-
tary bases in the United States nsing
only telephone lines as the commica-
tions link, For commercial applications,
snch a system could permit transmitting
pictures from FBI headquarters to local
police stations or the picture of a de-
positor or a file card from a central bank
office to one of its hranches, At the ve-
ceiver end. the slowly arriving informa-
tion can be fed into another storage
tube, and then recreated into a display
on a TV monitor. In a continnous-infor-
mation slow-down video svstem. it is
possible to show a still of the input pic-
ture until the next picture is ready for
presentation.

Other Applications

The ability of a Recording-Storage
Tnbe to store a single frame of television
information makes possible several
“stop-motion” applications. In the
freight-car situation described earlier,
some railroads want to use television
cameras to observe the numbers on cach
freight car entering the yard. Towever,
the cars are moving so fast that the
numbers become blurred and the oper-
ator of the equipment cannot fully rec-
ognize them. By using o storage tube
and a triggering circuit, cach freight car
could hit a switch and electronically
photograph itself into a storage tube. A
still picture of that freight car would
remain on the screen yntil the next
freight car hit the switch. Thus, instead
of sceing a moving freight car in the
television system, the observer would
sec stills of each freight car consecu-
tively. He could then record the num-
bers on each freight car entering a vard,
while sitting in a heated office, rather
than using the more conventional tech-
nique of sending men into the yvard to
look at each car and record its particular
number.

Obviously this stop-motion capability
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could also be used in athletic events,
such as to obtain an electronic photo-
finish of a race so that it could he oh-
served instantly not only by the judges
but, if there are TV monitors in the
stands, by the patrons as well.

Still pictures of fast-moving events
are also desired in indnstrial situations
where one wants to analyze the motions
of automatic equipment or the causes of
failures in such equipment. By means of
a strobe light, synchronized with o TV
svstem, and a storage tube. it would be
possible to study individually the differ-
ent phases of motion of equipment.

The examples described cover only a
few of the typical applications for Re-
cording-Storage  Tubes. A number of
electronic firms are presently ninufac-
turing svstems using these tubes in new
applications for hoth military and com-
mercial nse. A

A NOVEL ANTENNA MATCH
By ARTHUR L. MUNZIG, W6BY
ID YOU ever wish you could feed
a vagi with six reflectors and a di-
rector and get a good mateh? Here's how
it is done.

In Fig. 1A is a method of antomatie-
ally matching a 300-ohm line to any
antenna load. This system will maieh
any halanced line ta antenmas having
high or very low radiation istances,
The system is suitable for feeding rhom-
bics, V-heams, folded dipoles, all-chan-
nel FY antennas, stacked arrays, and
many other types of antennas requiring
two-wire feedlines,

Referving to Fige 1B, the spacing be-
tween the ace. cords in the N/ section
should produce the same impedance as
that of the feedline. The l-ineh spacing
shown is approximately the same imped-
anee as that of the 300.0hm TV feedline
cmployed.

The line spacers shown in Fig. 1B can
be constructed of Bakelite or polysty-
rene strips. Drill a hole just large enongh
to allow the a.e. cord to slip through
snugly, and evenly space them on the
N7 b matching line.

In determining the length of the M
matching section, the veloeity of propa-
gation (v.p.) length can be considered
10 he approximately 109 less than half

of the caleulated antenna length, A
Fig. 1.
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Importers of Japanese Radios

(Continued from page 39)

Brand Name

Importer and Address

- Mfg;. and Address

Toshiba Transistor World Corp.
513 W. 24th Street

New York, N.Y.

3 Ginz Nishi 4-chome
_ Chu-ku, Tokyo

Tokyo Shibaura Electric Co.,
Ltd

Trancel (See Tashiba importer only)

TWI Transworld Industrial Corp.
5404 Hudson Avenue
West, New Jersey

Universal (See Olympic)

Viscount Consolidated Sewing

Machine
1115 Broadway
New York, N.Y.

Wilco (See Onkyo)

Windsor Valiant Importers
1200 Sixth Avenue
_Br(_)okun 17, N.Y.

Yaekon

Yaou (See AIpha)

Yamada Electric Industrial
Co., Ltd.

3 Shiba Sinbashi 6-chome

Minato-ku, Tokyo, Japan

Yashica Yashlca Inc.

50-17 Queens Blvd.
Woodside 77, N.Y.

Yashica Co., Ltd.

8 Nihonbashi Muro-machi

1-chome, Chuo-ku,
Tokyo, Japan

York N.Y. Transistor Corp.
150 Fifth Avenue
| New York, N.Y. )
Zephyr Eastern Associates, Inc.

40 Spear Street

San Francisco, California

Superior’s New Model 820

TUBE TESTER

TESTS ALL MODERN TUBES
INCLUDING THE NEW

» NOVARS
»” NUVISTORS

» 10 PINS
v 12 PIN
COMPACTRONS

Employs new improved emission circuit.

Tests over 850 tube types.

Tests 0Z4 and other gas filled tubes.

Employs new 4” meter with sealed air-damping
chamber resulting in accurate vibrationless readings.

Use of 26 sockets permits testing all popular tube types.
Dual Scale meter permits testing of low current tubes.

7 and 9 pin straighteners mounted on panel.

All sections of multi-element tubes tested simultaneously.
Ultra-sensitive leakage test circuit will indicate

{eakage up to 5 megohms.

Model 820 comes complete with tube charts and instructions; $3850

housed in handsome, portable, Saddle-Stitched Texon case. Only

SHIPPED ON APPROVAL
NO MONEY WITH ORDER ~ N0 € 0.D.

MOSS ELECTRONIC, INC, m T, D-959
AR10 Tenth Ave,, Now York 34, N.Y.

Please rush Model 820. If satisfactory, I will pay
on terms specified. Otherwise I will return tester.

Try it for 15 days before you
buy. If completely satisfled
then send $5.00 and pay
balance at rate of $5.00 per
month untfl total price of

$38.50 (plus postage) is patd | Name

— No Interest or Finance Address

Charges Added! If not com-

pletely satisfled, return to City. Zone State

-_—-—-————-——7

us, no explanation necessary, All prices net, li.O.B.. N.Y.C.

CIRCLE NO. 127 ON READER SERVICE PAGE

“DO-IT-YOURSELF" |

TUBE CHECKERS
At 1/5 The Original Cost!

$36 95 Shipped Ra:lway
Express F.O
Pays for itself in one mon(h or

fess!t  Qdo I fnr supermarkots
s stares. Comptetely  reemel
oy el < e '
o r Tichtid  hack
wked [ nent that steres up
e
TV CONSOLES

e ¢ otiptete From Knobs To Back
e

tormers!

- Trs
Satisfaction Guaranteed Or Your

Money Back!

Shnpped Rallway Express. F.0.B
$7 95 (as 1~)

ll'—l7'—l) n—
%1% 95 Cas Is)

ONE YEAR GUARANTEED

TV PICTURE TUBES

Do iced As Low As 40¢ [%r Incl:!
Here are just a few Spectacular

sample prices!
AR <42

WD i3} A r
NCTED No Dud Required On
Df The Abhove Tibe Types
Attention! All Picture tubes
by Nation-Wide contain only

parts except for the glass envelope

° which is reused and

closely inspected prior to manu

facture to insure clear and

P
fect mCturesB' All picture tubes

shipped F.O

Send for Nation-Wide* sccompleke
L

picture tube list. Dept.

FREE POSTAGE . On All Orders. o
n = K5 .k
1 Fogmpen Dpdors
not completely satisfied with any merchan-
dise, Nation- w-nc wull Refund Your Money within Five (5) days!
e Immediate shipment on all orders!
-AH tubes guaranteed for one full year!

.. IV/lTIoN.

NATION-WIDE BLDG.
HUmboldt 4-9848

H=ndling C
L Dotk
REMEMBER

s

;.tc ()ll
I

" HARRISON, N.J.

May, 1963

be patient on your orders!

el it icture  Tubes

THANKS AMERICA!
Your terrific response
overwhelmed us. Please

+ BRAND-NEW
+ FACTORY SECONDS
« USED TUBES
*Used and/or
factory second

Deposit Of #3562 On
N g Tte Postage

Dept. EW-5

1-YEAR GUARANTEE ON ALL TUBES!

Before shipping, each order of tubes is Scien-
tifically Tested by Nation-Wide's own Quality-
Control Department! All shorted and Low
Emission tubes are i diately destroyed! You
receive only TOP QUALITY. LONG-LIFE,
Hickok and set tested tubes
INDIVIDUALLY BOXED‘ CODE DATED!
BRANDED

0z4 BZ6 6CM7 12AT7
1B3GT 4CB6 6CQ8 12AU7
1L6 40T6 6CU6 ]
1LBg SAMB 6CU8 12AX4GTA B
1LH4 SANS 6DE4 X7
1LNS AQs 6DQ6 A B 12AZ7
INSGT SASS 6DT6 1
1RS ATS 6EAT7 128A6
1585 SBX7A 6EAB 128BE6
1Ta 5BR8 G6EBS 12BH7 A
1u4d 5CG8 GEMS 12BQ6
1us 5CL8A GERS 12BY7 A
5CZ5 6ESS 12CAS
516 6F6GT 12CR6
578 GH8 12CU5 /1285
SU3G 6HE 12CU6
SU4GA B 6J5 12D4 A
6J6a 12DB5
SV4G 6KEGT 12DQ6_A B
6K7 12K7GT
SY3GT 6L6GA B/C 12L6GT
6ABGT s4 12Q76T
6AB4 6547 12S8GT
6AC7 65C7 125A7
GAF4 /A 6SH7 125F7
s 6SF7 125K7
6AHAGT SK7 125N7GT
6 6SLTGT 12V6GT
6AKS 6SN7GTA/B 12W6GT
6ALS 65Q7 2x4
6AMS A 674 13DR7
6ANS A 6T8 ‘A 14A7
6AQ5 A 6UB ‘A 14B6
6ASS 6V3A
6AT6 6VEGT 17AV5GA
GAT8 ‘A 6W4GT /A 17AX3GT
6AU4GT A GWEGT 19AU4GTA
6AUSGT 6X4 19BG6G /A
6AU6 ‘A 6X5GT T8
6AUS 6X8 A 25AX4GT
6AV5GA 6Y6G /A 25BQ6
6AV 7A 5CS
6A o TAT 25CD6GA "B
6AX4GTA/B 748 25CU6
GAX5GT 7AG7 25DN6
6BA6 7AU7
6BCS 78B4 25L6GT
6BC8 787 25W4GT
1x2 6BE6 7C5 25Z6GT
2AF4 6BG6G A  7C6 35A5
2BN4 6BHE 7F8 3585
2CYs 6BHS 7HT 5C
3AU6 6BJ6 ‘A IN7 35L6GT
38CS 6BKS 7v4 35wW3
3BUS8 6BK7A'B  BAWS A 35v4
3BZ6 6BL7GT /A 8BQS
3cB6 BN6 CG7 35Z5GT
3cse BQS 8CS7
3DK6 6BQ6GTA B 8CM7 50B5
3DT6 BQ7 /A 8 50C5
4 us 8SN7GTB SOEHS
3Q5GT 6BYS5GA AUT S0L6GT
BY6 SUBA 50Y6GT
3va 6BZ7 10DE7 50Y7GT
4AUE ca 10EG? 70L7GY
4BC5 CB6 12A8GT 75
4BC8 6CD6G A 12ABS 80
4BQ7A L6 ADG 83
4BSS8 6CG7 12AQ5 11723
12AT6 117Z6GT
Partial listing. d for free lete tube listing.

FREE SURPRISE.BONUS.ON
ORDERS OF %5 OR MORE!
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www americanradiohistorv com


www.americanradiohistory.com

UPGRADING
SIMPLE FM TUNERS

By E. W. CASSADAY

Simple circuit changes and adjustments will improve
sensitivity and the tuning of inexpensive FM tuners.

THE past decade has provided the

field of FM Dbroadcasting with a
host of new circuits for FM tuners. One
of the simplest and most ingenious de-
signs is the one-tube grounded-grid r.f.
amplifier and reflex converter for F\I
tuner “front ends.”” This one-tube front
end, coupled with a good threc-can if.
strip, a stable hmiter. and a balanced
ratio detector, has been the basis for
many fine FM tuners. When used and
not abused, this circuit often performs
as well as the most refined hybrid cir-
cuits costing 3 to 5 times as much. How-
ever, this simple circuitry has some
drawbacks which are quite easily over-
come, as this article will attempt to point
out.

R.F. Circuit Limitations

One tube. or for that matter, reflex-
type transistor AL front ends, can ex-
hibit cross modulation, interference, and
repetition of the same station at several
points on the dial due to overloading.
Another phenomenon occurs due  to
overloading the front end and is easily
detectable in circuits where the a.f.c.
can be defeated or is non-existent. The
local oscillator can be synthetically fre-
quency-shifted due to r.f. amplifier satu-
ration. The local oscillator output level
can't match the r.f. amplifier’s distorted
output level. The mixing operation is
performed with two signals greatly un-
matched in level, causing an cffective,
but svnthetic, shift in local oscillator
tracking. It appears to the listener as
though the station were very broad on
the dial, having no apparent center when
observed with either a tuning meter
or eve.

To the hobbyvist or technician, it is
more readily detected by observing, with
a v.it.v.m., the a.g.c. d.c. bias voltage at
the limiter’s control grid. As the dial is
tuned through a station, the a.g.c. level
monitored here seems to have no definite
sharp peak as it should when the center
frequency is passed through. This last
test is a good way to detect FM circuit
overloading for almost any tyvpe of tuner
with the a.f.c. in the defeat position. Of
course overloading an FM front end
usually causes some objectionable audio
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distortion which, initially, causes the
owner or technician to look for tuner
troubles.

Unloading the Front End

The cure for overloaded FM front
ends follows quite naturally—unload
them! The use of an impedance-matched
r.f. signal attenuator will restore to the
FM front end the proper r.f. levels with
which it was designed to cope. These can
be purchased from TV service shops or
from various high-fidelity component
sules outlets and radio parts dealers. A
cheaper, but still effective, way to reduce
r.f. signals is to couple the M tuner to
the antenna with a lapped but uncon-
nected splice, using 300-olun twin-lead.
The lap splice can be from 1 inch to 6
inches in length, so that various amounts
of r.f. coupling can be achieved, depend-
ent upon lap length.

The r.f. signal should be reduced un-
til the a.g.c. or tuning indicator gives a
definite center-of-channel indication on
the most powerfully received station on
the dial. The reason for using the most
powerful station to check the r.f. tuner
antenna coupling is that normal one-
tube front ends use an untuned r.f. am-
plifier. This type r.f. amplifier will then
by its nature be saturated more easily by
the most powerful station. All other sta-
tions should then be received at satis-
factory r.f. levels.

Upgrading the Limiter Circuit

To keep price tags within reason, the
manufacturers of these less expensive
tuners usnally use three 1.f. cans followed
by a partial limiter. Experience shows
that a large amount of limiting can’t be
used with the moderate gain of the
simple three-can i.f. strip without reduc-
ing the detector output significantly.
Therefore not much limiting is normally
used in this type circuit. It is true that
ratio detectors can be driven with less
limiting than other detection systems and
still achieve passable audio quality under
most receiving conditions. However, in
high-level signal areas or where reflected
signals as well as direct signals are fed
into the FM antenma, the resulting multi-
path distortion due to inadequate limit-
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ing and to i.f. response-curve asymmetry
makes this simple FM tuner’s audio qual-
itv poor. Audio distortion due to multi-
path distortion is typified by a breaking
up of the high audio frequencies of solo
instruments such as a piano or piccolo
or on sustained violin notes.

With some minor circuit changes it is
possible to achieve more limiting, to
correct for L.f. curve response asymmetry
and to reduce the audio distortion with-
out sacrificing too much receiver gain,
By injecting a little positive feedback
into the limiter tube and by adjusting
the limiter time constant (as per Patrick
Huallidav's article “Reducing Multipath
Distortion” in the Octoher 1961 issue of
this magazine), the andio distortion can
be significantly reduced even under the
poorest of receiving conditions. We have
the BBC to thank for their rather thor-
ough study of the causes und cures of
multipath distortion. It is through their
efforts and others that cheaper but high-
er quality FM tuners are being designed.
It was found in modifying the limiter of
one tuner that it was necessary to realign
the ratio-detector transformer to main-
tain stage gain and achieve good AM re-
jection. The reader may find realignment
necessary on the tuner he modifies. Un-
der the assumption that the if. cans
haven’t been disturbed from their orig-
inal alignment, the ratio detector can
easily be retrimmed.

Realigning the Ratio Detector

With the a.f.c. defeated, monitor the
a.g.c. signal occurring at the control grid
of the limiter tube with a v.t.v.m. With
the tuner connected to a suitable anten-
na, observe the v.t.v.m. peak as a strong
station is tuned in. Now with the dial
left set with the a.g.c. peaked, place the
v.t.v.amn. across the ratio detector’s stabil-
izing capacitor and peak the ratio pri-
mary detector. Next place the v.t.v.m.
across the output of the ratio detector
preceding the de-emphasis network and
trim the ratio detector secondary for a
zero voltage output on the v.t.v.m. The
zero or null voltage indicates the second-
ary’s maximum AM suppression align-
ment. This alignment procedure comes
in handy when vou don’t have a signal
generator for aligning the ratio detector.
With care, excellent results can be ob-
tained on almost any tuner where the
a.f.c. can be defeated.

Boosting Audio Output

The modifications performed to in-
crease the limiting and reduce the if.
asymmetry distortion results in some
loss of stage gain. In tuners that couple
the ratio detcctor directly to a cathode-
follower output amplifier, the audio out-
put level will be somewhat reduced but
still usable with systems using speakers
of moderate efficiency. Where the tuner
is used in a system employing low-effi-
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ciency speakers, the extra gain of an
added audio amplifier stage in the tuner
would be useful. The extra audio stage
can be added quite easily by replacing
the cathode-follower tube (usually a
6C4) with a 12AU7A dual triode. The
first triode can be a straight voltage am-
plifier while the sccond half of the
12AUTA can be the equivalent of the
original cathode-follower 6C4. In tuners
where the last half of a 12AU7A already
serves as a cathode-follower, a separate
6C4 would be necessary to add the extra
aundio stage.

Performance

In applving the preceding modifica-
tions and techniques to FNI tuners, it
was the author’s experience to notice
audible improvement with every tuner
modified. The modification in no way
affected the audio passband. In tuners
of sufficient quality for stereo use, the
modifications did not impede but rather
improved the phase distortion figures in
all cases. Although some reduction in de-
tector output is observed, the attenua-
tion is not great enough to interrupt the
19-ke. pilot svnchronization between the
tuner and a fairly sensitive adapter. A

BAFFLING A.V.C. PROBLEM
By ELWOOD C. THOMPSON

ECENTLY, while working on

Zenith Model 6R631 a.c.-d.e. radio,
a strange phenomenon was ¢ncountered
while measuring a.v.c. voltage. The volt-
age would rise and fall while a small
test signal was applied. A complete check
ol components—resistors, bypasses, i.f.
transformers, and tubes—indicated no
faulty component. Still the a.v.e. voliage
wits erratie.

In this particalar model, a mica comn-
pression antenna lrimmer was mounted
on top of the two-section timing capaci-
tor. Removing one side of this trimmer
stabilized the a.v.e. voltage. This trim-
mer had a slight bit of corrosion bond-
ing the two plates together. Out of
curiosity, a v.t.v.m, was conneeted across
the trimmer. To our surprise, a voltage
of .75 volt was mieasured. The corrosion
bonding the two trimmer plates together
was forming a small battery, which would
charge and discharge according to the
awv.e. voltage,

(Editor’s Note: As proof, the author
sent along the trimmer capacitor he had
removed from the radio. We had heard
of other cases where corrosion in a com-
ponent had set up a rectifying junction
at a point where dissimilar materials
made contact with each other. One
resistor, for example, showed the prop-
ties of a semiconductor diode. Think-
ing that this might have occurred, with
the writer misinterpreting the evidence,
we used an ohmmeter to check forward
and reverse resistance, When this proved
fruitless, we checked across the trimmer
with a low-scale d.c. voltmeter. Sure
enough, althongh the “battery” appeared
to have drained somewhat, giving us a
lower reading than he reported, there
was a definite, fixed veoltage. Unless
someone can offer a belter explanation,
we think that the electrochemical change
during corrosion turned the component
into a small cell.)
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that
something
extra that
makes a big
difference in
performance

SONOTONE TUBES

When tube deterioration causes fuzzy TV pictures,
mars the beauty of the music in a hi-fi system, robs
communication gear of crisp, clear reception or trans-
mission — the choice of the right tube replacement
can make a world of difference. Let’s take a look at
some Sonotone tubes and see why they offer that some-
thing extra that contributes to better performance.

Take the 12AX7A. Its unique damper mica and coiled
heater assures low hum and low microphonic. While
we're discussing audio tubes the Sonotone EL34 and
EL84, available in custom matched pairs for push-pull
applications, have been chosen to protect the quality of
amplifiers made by leading hi-fi manufacturers. If they
are good enough for selection by quality conscious hi-fi
manufacturers, they certainly will make excellent re-
placements.

Then there’s the bread-and-butter TV tube
types — 1B3GT, 1G3GT, 1X2B, 3BZ6, 5U4GB,
6AL5, 6AQ5A, 6AU6, 6BZ6, 6CB6A, 6DQ6,
12AU7, to name a few. Each is 100% tested
— short and continuity, heater current, noise.
No noisy or gassy tubes, just sparkling TV
pictures and crisp clear sound when you re-
place with Sonotone.

In critical UHF — the Sonotone 6AF4A and
6DZ4 employs a coiled heater rather than the
less expensive folded heater found in other
tubes. This means lower hum or hum meodula-
tion, lower microphonics.

TYPES

d-to-get EU ropean
(:‘yapres. entertamment,
industrial)

For every replacement, Sonotone tubes offer
extra performance. Replace with Sonotone!

For complete list of tubes, write

SONOTONE’ CORPORATION

ELECTRONIC APPLICATIONS DIVISION +« ELMSFORD, N. Y,
In Canada: Atlas Radio Corp., Ltd.. Toronto ¢ Cartridges ¢ Speakers + TVape
Heads ¢ Microphones ¢ Electron Tubes ¢ Batteries ¢ Hearing Aids * Headphones

CIRCLE NO. 140 ON READER SERVICE PAGE 81
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~ NOW! CASTLE OFFERS YOU

* THE BIGGEST BARGAIN IN
TV TUNER OVERHAULING!

ONE PRICE

Fast Service . . ., Simply- send us G
your defective  tuner complets; include 3
tubes, shield cover and any damaged parts - %
with model number and Curn'l'aln1

*UY combination tuner must be of one pnececonstruc-
~ tint Separats UHE and YHF tuner with cord or gear |
tezess must be dismantiod and the defectwe unit
sent in ‘-“J L'u:.- Warranly .

N @ ': N
CASTLE TV TUNER SERVICE, INC, ;

5717 Marth Wieslern Avenue, Chicaga 45, lllinois ~

653 Palisade Diive, Clifiside Pars, New ler Ley

In Carata: 136 Kain Srest. Toronto 13, Ontarie
®fiujor Pasta are additional (n Canada G

"CIRCLE NO. 156 ON READER SERVICE PAGE

MAGNESYN COMPASS, cnn\plcte remote reading sys-
tem, for plane or bouat, 12 V-DC input. Xint. con-

qchom:\t‘!‘clm ................... $24-95

AN/APN-4A LORAN SET, cumnlete with 24 V-DC in-
verter, Lah  checked out

dition.

Nint, comnhition ... ..o
MN-26 C RADIO COMPASS RECEIVER. ExIint for
DXing DBroadeinst Band. Noew.
with selwematic ... L L
Used, good, with 14 95

sChemAtic Lol L

ARR-2 RECEIVER, 3 with 11 tubes. sche-
nutic aid comersion for 2 Meters and
Citizen's Band. Renew condition ... .. ..

BC-221 FREQUENCY METER with original Calibra.

tinn Book and Crystal.
Checked out, NInto. o oov v ve i nn oot
All above items subject to prior sale. Don’t wait!
Send Money Order or Check with Order

Write for Latest Flyer—LOADS OF BARGAINS!

RW ELECTRONICS

2430 S. Michigan Avenue Dept. 573
Chicago 16, Illinois Phone: CAIumet 5-1281

FREE

CAREER BOOKLET
to guide you to
a successful futura in

Engineering and
Engineering Technology

Write for your copy!

] ]
1 MILWAUKEE SCHOOL. H
1 OF ENGINEERING 1
1 Dept, EW-563 1
1 1025 N, Milwaukee St., Milwaukee, Wis. :
1

1 Tell me about an engineering career through 3
1 residence study in: 1
1 O Electrical [ Mechanical  §
1 1
B NAME s Age......... 1
1 1
1 Address 1
1 1
1 CitY ot State....ccooccoenei. 1
) MS-204
| N L L L L L L T ]

-]
nN

Proposed CB Regulations
(Continued from page 28)

Paragraph 19.74 requires the licensee
to have a current copy of Part 19—Citi-
zens Radio Service.

Comment: [gnorance of the lawe was
never a legal excuse. But, it's a good
thing to have in writing that ecery licen-
see must keep up-to-date with current
regulations, It almost means that cvery
CB-cr acill have to subscribe to FCC
Rules and Regulations, Volume 6. or
perhaps the service could he procided
by publications in the ficld in such a way
that the licensee could clip out from
sueh magazines any new rules.

Paragraph 19.92 now covers renote
control and interconnection. Important
to class D users is the provision in sub-
paragraph (b)) which specifically pro-
hibits connection of a station physically,
capacitatively, inductively, or otherwise
to public telephone toll or exchange fa-
cilitics.

Comment: The wording “public toll
telephone or exchange facilities” is a
little: confusing. If the Commission
means public telephone facilitios, why
not say so. The implication to those un-
familiar 1with Commission wording is
that connection to long distance. outside
pay phones, or telephone exclianges is
prohibited. But, what about the tele-
plione in your ofhce? Actually, the pro-
hibition is against connection to any
public telephone company equipment
and, as such, would not seem to work
any serious hardship against the husiness
or personal husiness use of class D Citi-
zens Band. Tt is mainly designed to pre-
vent Aunt Tessie from calling you by
telephone and hacing you “phone patceh”
a concersation via your CB radio with
Cousin Lil who also has a CB outfit.

Paragraph 19.93 specifically covers
the use of CB for Civil Defense pur-
poses. Its chief provisions are that vou
may use vour CB transceiver, under vour
own license number, in connection with
official Civil Defense activities by the
Civil Defense Authority having jurisdic-
tion over vour area, provided that:

1. Such use is on a voluntary basis.

2. Such communications are con-
ducted under the direction of Civil De-
fense Authorities.

Official tests or drills of radio units
ounly, not involving participation by some
other division or branch of the Civil De-
fense organization, shall be limited to a
total on-the-air time of 1 hour per month.
When such drills involve participation
of other divisions or branches of Civil
Defense. the 1-hour-per-month time lim-
itation does not apply. Tt does apply to
such things as CD roll calls.

4. As soon as possible after the begin-
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ning of such use, the licensee shall send
notice both to the Commission in Wash-
ington and the Engineer-in-Charge of
his FCC district. One notification on be-
half of all licensees will suffice for this
purpose. Notification must also be given
of any changes or termination of any
such tests or drills.

Comment: This clears up many ques-
tions that hace heen in doubt about Civil
Dcfense activities. At first, it may seem
that the one-houwr-per-month limitation
would work hardships on large CB Civil
Defense organizations. But, if the opera-
tion were sectionalized, as it is done in
some arcas, then different sections of the
same Cicil Defense organization could
hold their roll calls on different channels,
but at the same time. By doing this, the
one hour limitation would he casily met.

In conclusion, the author can see noth-
ing unusual or alarming in any of these
proposed regulations. They should result
in better use of the band and better en-
forcement of the regulations, Dbecause
many things which were in dispute be-
fore are now more clearly spelled out.
Many provisions represent liberalization
over former interpretations. The person
using CB for legitimate purposes should
find these regulations a real help. The
gabber is going to suffer. These new
regulations may make him sce the light
and put him on the ham bands where
gabfesting is an acceptable and pleasur-
able pastime, A

USING STEREO PHONES
FOR MONO LISTENING
By ART TRAUFFER
HE author one of the fine
stereo headsets having a three-con-
ductor plug, in the diagram.
Becanse of the excellent fidelity of these
stereo phones, it wus desired to use them
for mono listening to AM broad-
casts and short-wave radio. The prob-
lem of plugging a stereo-connected head-
set into a radio for mono use, without
making any changes in the phone plug,
was solved by installing a three-condue-
tor circuit-closing jack in the speaker
circnit, as shown.

The jack automatically connects the
two phones in parallel for mono use.
When the phones are plugged in, the
speaker cuts out. Mount the jack at any
convenient place on the back of the
radio. I vour receiver happens to bhe
of the a.e-die type having one side of
the speaker voice coil connected to the
chassis, it is best to isolate the
coil and transformer secondary from the
chassis to avoid possible shock. A

owns

as shown

also

voice

OUTPUT TRANSFORMER IN AM OR SHORT-WAVE RADIO

—

STEREQ

PRI SEC.
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3-CONDUCTOR CIRCUIT-CLOSING JACK/
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Quarter-Track Mono
Crosstalk Remedy

By MONROE CORN

NE of the advantages of having

quarter-track stereo tape equip-
ment is the ability to record four mono
trucks. This feature is nseful for copying
mono records as it affords good quality
and permits twice as much recording
ime as quarter-track stereo.

A problem that mayv be encountered
using this technique is crosstalk between
alternate channels. For example. when
the channel “A” playvback head scans
track 1, the channel "B” head scans track
3. (Fig. 1.) If the recorded material
were stereo, any crosstalk would he un-
noticed since there is verv little differ-
ence in the sound content of the two
tracks and the normal volume level of
cach channel is such that any crosstalk
would be well covered. When the re-
corded material is mono, the preamp
gain control for the mmwanted channel
is normally set to a minimum. However,
magnetic coupling hetuween the two
heads, cach of which is scanming re-
corded material on the tape, may be suf-
ficient to make crosstalk objectionable.
This is especially true if the sound con-
tent of the tracks being scanned is notice-

ably different, as a soft violin puassage
versus a Dixieland combo. There is a
50-30 chance that the phasing of anv
particular stereo installation will permit
nulling the crosstalk to inaudibility with-
out any modification to the equipment.
It is assumed that the sterco anmipli-
fier is adjusted for mono operation, that
the tape recorder gain control for chan-
nel “A” (scanning track 1) is advanced
to a convenient listening level, and that
the gain control for channel “B” (scan-
ning track 3) is at minimum. If crosstalk
from track 3 is andible, advance the £
channel “B” preamp gain control slightly, J/
It the phase of the signal coupled mag- 9#
netically between the two heads is op-
posite to the phase of the signal as it
emerges from the channel “B” preamp,

so B| ECTRONICS WORLD
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name
a null point will be found. It is best to
make this adjustment at a point on the address
tape where there is no recorded ma- ity zone
terial on track 1 so that the null point
can be clearly found. A siote
Check one: [J 3 years for $12

[ 2 years for $9 [ 1 year for $5
In the U.S., and possessions.
[ Payment enclosed

Fig. 1. Passage of tape past playback head.
[ Bill me
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Car-radio high-frequency semiconductors that will last nearly a lifetime

From Toshiba, one of the world's leading manufac-
turers of semiconductors, come 2 transistars and 1
diode especially designed for use in high-frequency
car-radio circuitry. Their high sensitivity assures
clear reception of distant stations and static-free
performance in modern cities. They are manufactured
under the strictest system of quality cantrol—so
uniform that characteristics can be guaranteed. In
designing them special attention was paid to make
them immune to shock and vibration—they are built
to last nearly a fifetime.
25A29: Ge. PNP drift transistor for RF and |F
amplifier
28A72: Ge. PNP drift transistor for RF amplifier
and converter

IN60: video and FM detector
@ Increase the performance and dependability of
¥ car-radio circuitry with TOSHIBA semiconductors—
respected for their quality and reliability by designers
and engineers around the world.

Send for FREE CATALOG, with helpful, comprehen-
sive data, including specifications, suggested appli-

cations, etc.

Tokyo Shibaura Electric Co., Ltd. Tokye, Japan Quality Since 1875
WRITE TODAY TO

MITSUI & CO., LTD.

Second Machinery Department Toshiba Electronic Sales
530 Fifth Avenue, New York 36, N.Y.

OR TO THE OFFICE NEAREST YOU: MITSUI & C0. (CANADA) LTD., The Board of Trade Bldg., Suite 802, 11 Adelaide Street West, TORONTO 1, ONTARIO, CANADA. MITSU! & CO.,
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MITSUI & CO., LTD., Room 1240, Board of Trade Bldg., 141 West Jackson Blvd., CHICAGO 4, ILLINOIS.
735, Texas National Bank Bldg., 1300 Mzin Street, HOUSTON 2, TEXAS. MITSUI & CO., LTD., Room 304, Merchants Exchange Bldg., 465 California Street, SAN FRANCISCO 4, CALIFORNIA.

MITSUI & €D., L.TD., Room
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portable

use*

{ m
installation

now both stereo recording & stereo playback!

An unprecedented price for the famed Sony guality! The long-awaited Sony Sterecorder
464-D—dual purpose, dual performance! Dual performance means both 4 track stereo
recording and 4 track stereo playback. Dual purpose means custom component instal-
lation and portable use. Recording and playback pre-amps are built-in, and such features
as sound on sound, language and music training, two speeds, push button track selec-
tion and Sony precision engineering make this the most outstanding tape recorder value
at $199.50. m All Sony Sterecorders are Multiplex-ready!

SUPERSGOPE

{n New York visit the Sony Fifth Avenve Salon, 585 Fitth Avenve
CIRCLE NO. 157 ON READER SERVICE PAGE

YOUR COPIES OF
ELECTRONICS

*Carrying case optional

For literature or name of nearest dealer,
write Superscope, Inc., Dept. M
Sun Valley, California

Tha Tapeway te Sterso

wWoRLD

ARE VALUABLE!
-. = Keep them neat...clean...
S =~ 1 ready for instant reference!

&, = e

Now you can keep a year's copies of ELECTRONICS WORLD in a rich-looking leatherette file that makes
it easy to locate any issue for ready reference, .
Specially designed for ELECTRONICS WORLD, this handy file—with its distinctive, washable Kivar
cogerl and 16-carat gold leal lettering—not only iooks good but keeps every issue neat, clean and
orderly.

So don't risk tearing and soiling your copies of ELECTRONICS WORLD—always a ready source of valu-
able information. Order several of these ELECTRONICS WORLD volume files today, They are $2.50 each,
postpaid—3 for $7.00, or 6 for $13.00. Satisfaction guaranteed, or your money back. Order direct {rom:

JESSE JONES BOX CORP.

Dept. EW (Established 1843), Box 5120, Philadelphia 41, Pa.
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Modern Capacitors

(Continued from page 44)

cathode strip is not similarly affected.

It is important to note that the cath-
ode strip serves only as a contact with
the electrolvte, and that it is the oxide
film, not the saturated gauze, which
serves as dieletric. This film has a high
dielectric constant and is capable of
withstanding considerable voltage.

The depth of the oxide coating is de-
termined by the voltage used to form it.
The working voltage at which the capac-
itor can be used is then somewhat less
than the forming voltage. Very thin filins
are formed with low voltages. Therefore,
capacitors intended for low voltage use
can be made quite small, while larger
units are required for high voltage appli-
cations.

Very refined aluminum must be used,
otherwise small impurities of copper und
iron, when immersed in the clectrolvte,
form little Dbatteries, which cause lhot
spots and leakage currents that eat away
the foil. This process is called “local ac-
tion.” Shelf life is limited because of this
factor and also because the aluminum
oxide tends to dissolve after a period
of time.

Tantalum capacitors, which offer the
highest microfarad-volt rating per cubic
inch to be found in any capacitor, offer
a number of advantages over aluminum
types. Tantalum is more inert than alum-
inum, so it is possible to use much thin-
ner sheets without incurring a risk of
puncture due to local action. Tantalum
sheets %-mil thick are used, compared
with 2- to 3-mil sheets of aluminum. This
permits a great size reduction in the case
of tantalum capacitors. Futhermore,
shelf life is extended indefinitely.

Tantalum electrolytics are also made
with sintered anodes (Fig. 10) instead
of the more conventional foil. Capacitors
of this kind are constructed with a por-
ous, sintered slug which, when im-
mersed in a suitable electrolyte, serves
as the anode. The porous material pro-
vides a very large area over which an
oxide film is formed. As a result, they
are much smaller than foil types for
cquivalent voltage and capacitance rat-
ings. Units of this kind have been made
which can be used at temperatures as
high as 200°C.

The sintering technique is not a new
one to electronics, being used to form
the electrodes of some battery types and
other components. It involves the appli-
cation of heat to form a powdery sub-
stance into a single mass, without actual
melting.

The development of solid-dielectric
tantalum capacitors represents a major
advance. These devices employ a solid-
sintered tantalum slug that has been
previously anodized. The solid electro-

ELECTRONICS WORLD
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Iyte is introduced into the pores of the
slug, usually as a solution of manganese
nitrate or sulfate. Tt is then converted to
manganese dioxide by heating.

Solid-dielectric  tantalum  capacitors
have longer life expectancy and im-
proved electrical characteristics. The
fact that no lquid is involved permits
them to be emploved at temperatures as
low as 80" C.

The element niobium has character-
istics very similar to tantalum, and de-
velopmental work is underway to pro-
duce niobium-foil electrolvtic capucitors.
A niobium capacitor should have exactly
the same capacitance as a tantalum ca-
pacitor of the same volume. Although
niobium has twice the diclectric con-
stant, the anodic film which is grown on
it is twice as thick as that of tantalum.
so the net result is a capacitor of com-
parable rating.

As  experimentation  goes  forward,
however, this tvpe mav exhibit other
characteristics, now unrecognized, that
will make it distinctively useful in cer-
tain applications. If it does, it will mere-
lv serve to demonstrate further that
there is still room for refinement and im-
provement of a common component
type that has been in use for decades. &

TRANSISTOR-CIRCUIT
PROTECTION
By IRWIN MATH
I'l‘ IS o well-known fact that reversing
the battery in a  transistor circuit
ecan easily ruin the transistors, By em-
ploying the inexpensive hridge cirenit
shown here, such cireuits can be made
virtually immune 10 burn-out
wrong polarity.

due 10

As can be seen from the diagram, four
IN91 diodes are connected in a full-
wave bridge cirenit. No muatter which
way the batteries are installed, the out-
put terminals are always % and *
as indicaied. The IN9I diodes were
chosen because they are readily avail-
able and have a very low forward resist-
ance. Any silicon diode with the proper
voltage ratings can he used in this circuit
with equally good results,

In one application, four high-current
diodes were used 1o proteet a transistor-
ized television set. Purposely reversing
the battery had no effect whatsoever on
the receiver, A

.

Connected to the input of transistorized
equipment, this bridge permits the pas-
sage of d.c. in the correct polarity only,
regardless of connections to the battery.

a
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INTRODUCING DYNACO’'S
NEW COMPACTS!

COMPACT IN SIZE AND PRICE — FULL
SIZE IN QUALITY AND PERFORMANCE

Stereo 35 Kit $59.95;
Assembled $79.95.

Twin 17.5 watt power amplifiers
in the tradition of the famous
Stereo 70: full bandwidth power
response; unconditional stability
with any loudspeaker; excellent
transient response: superior
overload and regulation charac-
teristics mark it us a dramatic
departure from current designs
in its power and price class. Dis-
tortion and hum arc virtualiy
non-cxistent. Sized to fit behind
tuner or preamp.

Power: 35 walls continuous, 45 watts IHFM Music {both channels).. .M. Distortion: below
1% @ 17 walts (each channel); below 0.1% af normal use levels. Response: =1 db
frem 10 cps to 40 KC, Noise: >> 80 db down, Sensitivity: 1 volt. Output: 8 and 16 Q.

SCA-35 Kit $89.95;
Assembled $129.95,

A top-quality sterco preamp ard
two 17.5 watt power amplifiers
on asingle chassis which matches
the Dynatuner; outperforms
similar control amplifiers of sub-
stantially higher power ratings.
Flexibility with simplified con-
trols; spectacular performance
from modest power; typical
Dyna construction ease in &
compact package: the SCA-35
will set a new standard of quality
for the cost-conscious buyer.

Inputs: magnetic and ceramic phono, tape head, radio, tape, spare. Controls: selector,
volume, balance, bass, treble. Switches: stereo-mono, loudness, filter, power. Noise: 70
db down on low level inputs, 80 db on high. Sensitivity: 2.5 mv tope, 4 mv phono.

Complete descriptive literature available on request

DYNACO INC., -

3912 POWELTON AVE. -

PHILA. 4, PA.

Cable: DYNACO Philadelphia
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[olumBiA GEMS!

MINE OETECTOR SPECIALS

AN/PRS-3: Late 19530's model. Extra sensitive cir-

it Like |L\\ S4h 93

Incer ol $39.95
TECHNIC \I MANEPAL for giove 4.95
SCR-625: Wouold W, I wotel. Known tor its re-
Tatility. Now o FOB T\l.\\ York, N.Y 39 95

Dl

FREQUENCY METER BARGAINS
Ex. Cond. Lab Tested!

TS-174 U: '| 250 M Built-i

otz ol M° ”“m i“ $169.50
o

PEaIe A S e e 169.50

S”32|3l EJR P-4 530 Mc. Built-in 239 SD

BEST BUYS |N SIGNAL GENERATORS'
AN /URM-2S5 RF Signal Generator. Freg i K '
#1 Me. Lab tested. Excel. cond

Crarkal put

AN/URM.26 RF 5|gna| " generator.’

M. Lab tested. Excel. cond.

Checked out . .
D RF s-gnal ceneramr

|I l. FM

Chy
s Test Osulator ,
! %% Me 19‘95

C 'rs' 147B/UP Radar Signal Generatof, Freq,:

= ‘8;‘4.7\?4-") -‘. “’Lglccel (,\\”r;::nl FM. M.I'l., 295'00

APN4-B LORAN SETS FOR MARINE USE
All excel. cond., checked out & Guaranteed!

ID-6B, APN-4; . nul $39.95
R- 8 < avan it ;-n;..r‘.\l. (AN 29 495
SET ok CONNIC RS AND MOUNTING 9 35
HACKS FOR  ABDVD -

MG-149F INVERTER: 23 V. in 14 95

Exeel. cond,
i ()'\II'II Il PACKAGE OF ABOVE. SPECIAL

~ GONSET G-150 BUSINESS
COMMUNICATOR TRANSCEIVER

89.50

Ficog, 1IN 1S5 Mo AWML Iy |-| T alpat 18 W,
Viaetob cantisale-l i [N Mewdods
avarlulde: 12 VDC. (ll(llhl 10| 1 ]lOl]l<_ Business
Tumd, Campiete \\lll. nike. less erysta

P o B $99.50

BC-348 RECEIVER
Fa00 ke, & 1T M @ Lands. Good . $99.50
seatoalbed KLl e .50

HEAOSET & MIKE BARGAINS
HS-23 HEADSET. 1 110 olms, Now = 4.95
HS-33 HEADSET: ol.ns wol o ELEAR

$

T-17D CARBON MICROPHONE B nd new EPH LY

RS-38 CARBON MIKE: W il ooul vaad o

Pl D, Brage e b1 bavair by
RT-19/ARC-4 TRANSCEIVER

¢ BT |1-.l|| M by st

THE S e $29.95

1
‘1021\( DYNAMOTOR tor above: Excellent $‘|495

9.95

COMMAND RECE|VERS

All Excelient Cond. & Terrific Buys'
:5-3 Me, New.$14.95 6.9 Mc .
168358 %nc 22.95  190-5530 K¢

COLUMBIA ewecrronics

4365 WEST PICO BLVD. LOS AMGELES 189, CALIF.

9.95
512 95
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Touch Control
(Continued from page 37)

the switching action must be achieved
by successively touching the single avail-
able surface. While this can be done
with a stepping relay, it can also be
accomplished with the armangement
shown in Fig. 7.

The reader will recall that the neon-
lamp circuitry of Fig. 2 generates pulses,
the direction of which depends on the
polarity of the voltage applied to the
oscillator. Accordingly, by changing this
polarity it is possible to alter the action
of the circuit, changing it from the mode
where added capacity reduces the signal
to the opposite mode where added ca-
pacity increases the signal applied to
the “Dynaquad.” In Fig. 7 when the
relay is normally closed, i.¢., not ener-
gized, the lamp is off and the main neon
oscillator is powered with straight a.c.
as in Fig. 3. When the single antenna,
T1, is touched, the firing signal is low-
ered so the relay is energized, the lamp
is turned on, and the a.c. is removed
from the oscillator. When turning on
the lamp, power is also applied to diode
CR3 and a time-delay network com-
posed of the 3.3-megohm resistor and
the .2-ut. capacitor. This means that the
oscillator is now powered with a nega-
tive d.c. potential and the touch action
is now in the opposite direction.

Because of the delay in application of
power to the oscillator, the operator has
sufficient time to remove his hand from
the touch surface before the new mode
is effective. Likewise, in returning to
the original mode it is necessary to keep
the “Dynaquad” fired for a few seconds
in spite of the tendency of the operator’s
hand to remove the firing signal when
the oscillator is in this condition, This
is achieved by means of an auxiliary or

Fig. 7. Circuit of single-touch module.
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transition neon oscillator which gen-
crates an overwhelming firing signal
regardless of the presence of any
capacity loading at the touch point.

This transition oscillator is energized
partly from the a.c. line through the
12,000-ohm and 6.8-meg resistors and

partly from the residual d.c. potential
appearing across the .2-uf. capacitor.

Due to the values of the components,
neither of these voltages is sufficient to
fire the neon oscillator alone. Thus. this
transition signal begins only when the
armature of the relay reaches the nor-
mally closed (NC) position and con-
tinues only as long as there is sufficient
charge in the .2-uf. capacitor. If the
operator's hand remains on the touch
point, the load will be alternately turned
on and off but at a slow enough rate so
that, in practice, this condition presents
no problem.

The circuits discussed are only a few
typical methods of using the balanced
neon oscillators in combination with
solid-state  devices for touch-control
switching. These circuits feature long
life, compactness, negligible standby
power, and have numerous applications.

The author wishes to acknowledge the
invaluable assistance of Robert Ziolkow-
ski of the Tung-Sol Engineering Staff
for his work in this field. A

Hysteresis-Loop Plotter
(Continued from page 31)

made in such a way that the width and
height of the hvsteresis loops are the
same in both cases. This is important
since the determination of losses is a
relative measurement in which loop area
is consicdered in relation to the total loop
height. The higher the losses. the greater
is the ratio of the loop area to the loop

height.
This cxample is shown in Fig. 6D
where identical nagnetizing  currents

were used but where the gain setting
on the vertical input to the scope was
adjusted so that the heights of the two
hysteresis loops belonging to the differ-
ent laminations becaie equal. The loop
with the larger siurface area corresponds
to the lamination sample with the larger
losses.

For further theory about magnetic
cirenits, the following references are
suggested to the constructor:
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NEW PRODUCTS
& LITERATURE

Additional information on the items
covered in this section is available
from the manufacturers. Each item
is identified by a code number. To
obtain further details, simply fill in
the coupon appearing on page 17.

COMPONENTS e TOOLS e TEST EQUIPMENT @ HI-FI ® AUDIO ® CB ® HAM e COMMUNICATIONS

SERVICE-TYPE V.T.V.M.
Heath Company is now oflering an improved
] and redesigned version of its service-hench
v.t.v.m. as the Model EM-13.
A special gimbal bracket permits bench, shelf,
ovr wall mounting with the meter tiltable to any

desived angle for hest viewing., An casy-to-read
67 200-ga. mceter is incorporated in the circuit.
I'he usual v.tovam, meter ranges and tunctions
arc inclnded. plus broad frequency response, pre-
cision |7 voltage divider resistors and Fl.meg-
ohm input, db calibrations in 10-db steps, and
separate 1.3- and 5-volt a.c. scales for low-voltage
a.c. readings. The kit comes complete with test
leads. The unit measures 57x 12%47x 4387 and
operates from 105-125 volts, 50-60 cvcle a.c.

ELECTRONIC COUNTER
Electronic Designs Division of Maxson Elec-
tronics Corporation has recently introduced
a new clectronic counter with digital display to
five places. Designated the Model 110, the new

instrument can be used for measuring pulse time,
lapsed time. and frequency.

Operating vanges include frequency 10-120.000
cps: time 10 gsec. to 100.000 seconds. and period
from 00001 to 10000 cps. Stability is 10 p.p./
week.

PRINTED-BOARD SPLICERS
Colman Electronic Products is marketing a
3 printed-circuit-board aid which permits the
leads of faulty components to be snipped off and
new ones spliced into position. The splicers are
slipped over the stubs, the new component is in-
stalled, then the splicers are soldered.

MEDICAL MONITOR
Telemedics Inc. has developed o six-patient
wircless intensive-care monitor which enables
the cardiac function of ambulatory as well as
confined patients to be monitored around-the-
clock.

Known as “Guardian 6000,” the system broad-
casts the electrocardiogrim and heart rate from
miniaturized vadio transmitters carrvied by or
alongside of cach patient. The data is beamed
to a central display console. Since there are no
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connective wires hetween the patient and the
console. he has complete freedom of movement,

Disposable electrodes arve applied to cach pu-
tient. Vhese connect to a thin wire which carvies
the FKG to the patient’s transmitier. The signal
is then broadeast to the monitoring apparatus
located in another room. When the alarm s
somded. it triggers an electrocardiograph ve-
corder which makes a tracing of the cpisode for
the phvsician’s permanent record.

WIDE-RANGE SWEEP OSCILLATOR
Kay Electric Company is now offering a new
5 wide-range  video-v.hd. sweeping  osdllator
which provides a full 300 mc. of swept-frequency
output by all-clectronic  Irequency-modulating
techniques.

The Model 300 provides a linear swept fre-
quencey output, with ag.co for constant output
over the frequency band. Tt also includes prosi-
sion for the insertion of external oscillators 1o

generate variable birdic-bypass tvpe markers on
all frequencies, A calibrated frequency dial per-
mits use of the unit as an i.f.-v.h.f. oscillator with
continuously variable center trequency and sweep
width,

RECHARGEABLE BATTERIES
Sylvania Electric Products Inc’s Elcaronic
B Tube Division is in pilot production on a
compact, rechargeable nickel-cadmium  battery
for use in transistorized eqnipment.

I'he batteries serve as semi-pernianent com-
ponents or energy tanks. In field service. they
mav be vecharged from solar cells. thermoeleetric
or vehide generators, power lines. or other en-
crgy conversion devices.

The first unit in what promises 1o be a entirve
ting is the Type SRB-3423, a 500 ma./honr,
12-volt pack which weighs onlv 0.5 pound. Tt
consists ol ten strapped cells. jacketed in molded
(’I)()x)".

CCTV EQUIPMENT
Video Systems of America, Inc. is oflering
7 a Tully transistorized television camera for
closed-civcuit TV applications as its  Model
V-500. The unit, which incorporates a vidicon
tuhe and offers 500-line video resolntion. meas-
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ures 97 x 67 x 37 and weighs 5.7 peunds. An
automatic light sensor and compensator is built
into the cirenitry and functions with a variety
of standard, telephoto. wide-angle. zoom. and
closeup lenses.

The camera is designed to be nsed with any
of several matching monitors in the fivm’s Model
VM-100 series.

TRANSISTORIZED ANTENNA AMP
The Wincgard Company is in production

on a new. low-cost antenna ampliticr which
is being marketed as the “Red Head”

This Model RD-300 has a high-pass inter-
ference filter, built-in two-sct coupler, and is
fully c-operated with no polarity prohlems.
It is designed to be used in aveas where atl
signals are less than 20,000 gv. 'The civcuit uses
an MAD transistor.

PC BOARD PRINTER
9 American Sareen Process Equipment Co. s
nuirketing and  servicing  the French-built
Dubuit cirenit-board screen printer, Model D-361.

According to the company, the pew machine
prints circuit boards. nameplates, glass, tile, and
other flat precision-printed objects,

I'he sereen printer is especially designed for
close-tolerance printing on clecivonic paris. It is
avaitable in semi-mrtomatic and antomatic mod-
cls. Key parts, technical controls, and motor
cquipment are to American specifications. 1 he
distributor handles a complete stock ol replace-
ment parts,

MULTI-FUNCTION METER
Hewlett-Packard Company is marketing a
][] new mubti-funciion meter which it claims is
so stable that no zero adjnstments are vequired
for measuring resistance. d.c. voltage. or d.c. cur-
rent.
I'he Model 410C will

measure d.c. voltage

+2% from 1.5 mv. to 1500 volts: d.c. current
+ 3% from 0.15 nanoamp o 150 ma., and resist-
ance from 0.2 ohm to 500 megohms. With an
optional plug-in probe. a.c. voltages (20 «ps to
700 me)) from 50 mv. to 300 v. may be measured.
Floating d.c. voltages up to 400 volts above in-
strument grouand can be measured with complete
safery.

TRANSISTORIZED SCOPE
General Atronics Corporation is now offering
] AN accessory l):nlcry pack unit which makes
its all-transistorized, all-militarized oscilloscope,
Model K-106. completely portable,

T he battery pack is contained in a cover which
clamps onto the rear of the instrument and is
casily attached without any civcuit modifications.
The accessory adds but 9% pounds to the 18
pound total weight of the scope, Its use allows
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CREI can open
new career
opportunities
for you in

ATOMIG ENERGY

Exciting applications of isotopes
‘and atomic power are creating un-
limited opportunities for qualified
technical personnel—particularly in
such areas as nuclear instrumenta-
tion, reactor technology and health
physics. CRED’s free 58-page book
deseribes these career opportunities
and tells you how you can prepare
to take advantage of them through
a unique home study program de-
veloped by CREL

YOU CAN QUALIFY if you have
a technical background and are a
high school graduate. For details,
mail coupon or write: CREI, Dept.
X1905-A, 3224 Sixteenth St., N.W,,
Washington 10, D. C.

FREE BOOK

A BE ATOMICS

A Div. of The Capitol Radio Engineering Institute
Dept. X1905-A, 3224 Sixteenth St., N.W.
Washington 10, D. C.

Please send me details of CREl Home Study
Programs and Free Book, ‘‘Your Future in Elec-
tronics and Nuciear Engineering Technology.”
I have a technical backgroind and a high
school education.

Name Age
Address

City a2

g

Zone__ State

up to four hours of remote operation. while an
a.c. connector on the rear of the battery-pack
chassis provides for a.c. operation and simulta-
neous battery charging.

The rechargeable sitver-cadmium battery is ca-
pable of up to 500 cvcles of recharging with up
to four hours operation on each cycle.

THERMOELECTRIC COOLERS

Atlee Corporation is now offering a line of
]2 thermoclectric coolers for operation  with
temperaturessensitive components in space-lim-
ited environments. The unit has a temperatnre
operating range of — 100 degrees C to 4120 de-
grees G with a maximum heat pumping capacity
ol 3350 mw. With a power requirement smatt
cuough to bhe integrated into a circuit, the unit
allows cooling of a spedific component, climinat-
ing the need for refrigerating an entire package.

FUEL-VAPOR DETECTOR
Heath Company has introduced a fuel-vapor
] detector in kit lorm as the Model MI-1.
Designed  tor all craft, the instru-
ment wains against dangerons build-up of flam-
mable fumes in enclosed engine compariments.
A safe-dangerous-explosive” meter scale shows

powered

whether any hinmes are present, before the motor
is started. Provision is made for connection of
ane external alarm device such as a buzzer or bell.

I he circuit is  transgistorized; insensitive to
dralts. temperature, or voltage variations: and
has a built-in sclf-tester. It requires 12 volts
d.c., negative- or positive-ground for operation.

IDENTIFICATION MARKER

Panduit Corporation is now marketing a
] new, allnvlon  “Sta-Stvap™  identification
marker for wiring harnesses and The
marker strap can be hand- or tool-installed and
is available in two sizes 0-1-3%47 and 0-47. The
straps  meet applicable military specifications,
are sell-extinguishing, and available in ten col-
ors. Temperature range is —65 to +350 de-
grees C.

cabtes.

CLASSROOM CCTV CAMERA
Blonder-Tongue Laboratories, Inc. is now
l oftering its “Observer-2,” a closed-cirenit TV
viewfinder camera designed especially for class-
room applications.

The unit features a  high-quality
pickup tube and associated camera circuitry plus
an 87 viewfinder screen. The operator can see
exactly what the camera is viewing and adjust
for sharp, dramatic pictures.

To meet a varicty of educational needs. the
new camera is available in three diflerent models:
video output. r.f. output, and studio net versions.

HI-FI—AUDIO PRODUCTS

STEREO CARTRIDGES
‘l Euphonics Corp. has announced the avail-
ability of a new stereo ceramic cartridge
serics designed as replacement components for
all types of ceramic cartridges.

The “Orbit Action” U-8 and U-9 have dual
styli for plaving sterco and mono records, in-
cluding 78’s. The two ncedles used in the car-
tridge are both integral parts of the needle
assembly and are in the same horizontal planc.
Flipping the selector lever “orbits” the desired
needle into plaving position and moves the
other needle to the “rest” position, decoupling
it from the circuit completely.

vidicon
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makes  ueedle

A snap-in mounting  bracket
asscrubly replacement casy and fast. ‘T'racking
force is 2 gramns and d-terminal lead connections
are standard, with a jumper for 3-terminal in-
stallations, The U-8 has two sapphire styli while
the U-9 has onc diamond and one sapphire
stylus,

TRANSISTOR ELECTRONIC ORGAN
The Wurlitzer Company is now olfering
] an all-transistor clectronic organ as its Model
10 10.
T he organ features a slide effect, in-
strumential sustain percussion. two  full 44-note

ucew

kevhoards, 22 tone-control rabs. and a 3-note
balanced  pedalboard.

A square-wave  clectronic  pattern produces
such voices ws woodwinds, stopped  Hutes, and
tibias. A saw-tooth impulse produces strings,
open flutes, reeds, brass vaoices. and  diapason.
These 1wo basic clectronic impulses replace tra-
ditionally used signals. Eighty-seven computer-
type diodes and 81 ransistors dlassified for com-
puter use are emploved.

THIN-LINE SPEAKER SYSTEM
Allied Radio Corporation has recently in-
] troduced a new three-way, thin-line speaker
system with 127 woofcr,

Designated the
“Knight KN-2250,”
the system  is  only
67%” deep assembled.
It combines a 127
thin-type woofer,  a
6”7 closed-back  mid-
range unit. and a
dome lens  compres-
sion  tweeter. Fre-
quency response is 35-
19.000 ¢ps and the
system will handle 45

I

&

S

. witts. Impedance is 8
e ohms.
This 237 x 177 x

6787 system is available in cither kit or assem-
bled versions. The kit version is supplied with
tour sides ot the endosure assembled and pre-
finished in oiled walnut.

CALIBRATING SOUND SOURCE
B & K Instruments, Inc. is marketing a
]9 small battery-driven. precision sound source
as its Model 220, The unit permits quick and
accurate dirvect calibration of sound-measwing
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N~

cquipment and sound tape recovdings to check
absolute  sensitivit i condenser microphones.
Accuracy of calibration is 0.2 dh, The “Piston-
phone™ is useful as a laboratory standard for
sound-pressuve level and for calibrations in the
ficld. Since the unit is 97 long x 117 dimneter
md weighs 1TV2 pounds. it can be operated with
one hand.

SHALLOW-SPEAKER SERIES
2 Utah  Electvonics  Corporation  duis begun
distriburing a servies ot thin speakers, in-

97 odel.

cluding two X7 madels and o 67§
he 8 vound model has o ol depth ot only
23167 the pae version has an S-ohm vaiec coil,
while the replicanent tvpe has a 3.20hm voice
coil. Lhe 67
total depth of onlv 20,
able. Al models have

97 veplacement speaker. with a
I also currently avail

vaice coils and 2015
nuee Alnico Vomnenets.

BACKGROUND MUSIC SYSTEM
Sonnd Corporvation of \merica is now offer
2] ing o packaged background nusic sssiem
which consists of a four-track plavback uni

which will handle tape cartridges, and  two

.\PC‘&I}\(‘)'S which  may be \!hl(‘('(l ten leet lvom
the main unit

Phe “Channel-matic 17 s housed i 7 X
147 cabinet which is finished 0 hand-rubbed
walnut with gold and black trim

TURNTABLE CONVERSION KIT

Acoustic Research. Inc. has announced  the
22 availability ol 4 conversion kit permitiing
the firm’s single-speed tonable 1o be converted
to o two-speed  model. The Kit consists ol o
Lwosstep pultey. o orpme spindle adapter, and
mstructions lor anstadlation. Fhe parts are ol
aluminum. machined 1o an acawacy of 000
mch.  The comversion can be done casily and

vapidly. usualby in less ahan nminuie.

MOBILE P.A. AMPLIFIER

Aticd Radio Corp. is now oflering the KN-

23 P2RUN L a0 Mawart publicaddress amplifia

that weighs only 11 ponnds and leatures an
all-transistor design

At full rared power the unit diaws only 15

amps with idling cureent of Y4 oamp. The unit

is housed i black cabinet with aluminum

finish punel and measures SHor x 10507 N 67

Frequency response is T-10.000 ¢ps = 5 db
There is one microphone and one phono input
Controls are mike vohnne. phono volume. mas
ter tone. Cotf-on. and triumpet protector switch
fmpedances are 40 20 and 16 ol

Anoacs powersupply o comverter isoavailable
for this unit at additional charge. Also available
as optional equipment s o Cphono-top T which
will play ol vecords up 1o 12 inches ar 35,0 45
and 78 rpm.

PAGING SPEAKER
24 Atlus Sound Division is offeving a com

pletely new Model EC-10 paging speaker fon

a wide range ol applications.
I he speaker is weather-prool. will handle 6
witts, and is low in cost. ‘The entive horn as
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| $500 per month?

‘ mobile That's a conservative income equip-

radio is from mobile-radio ment needs
| bursting at . . regular, care-
| the seams midinfengncel ful maintenance

105-8 205-A FM MODULATION METER

‘ MICKOMETER FREQUENCY METER
i

1

Heterodyne type, meas-

LAMPKIN

test equipment is preferred
by most mobile engineers!

Tunable 25 to 500 MC.
Measures peak rmodula-
tion swing, 0-1.%5, 2.5,
12.5, and 250 KC

scales. Price $310.00
net.

ures nearby transmit-
ters 100 KC to 175

MC, and up. Price
$260.00 net.

Send for free booklet tell-
ing how you can earn money.
‘ in mobile-radio maintenance.

LAMPKIN LABORATORIES, INC.
MFa Division, Bradenton, Florida

At no obligation to me, please send
] Free booklet [] Data on Lampkin meters.

LAMPKIN LABORATORIES, INC. LIS -
MFM Division Address —
BRADENTON, FLORIDA City State.
CIRCLE NO. 125 ON READER SERVICE PAGE e

prmees e s oA

®
TRANSISTOR
IGNITION

READY-TO-INSTALL CONVERSIONS

YOU can get TOP MILEAGE., HIGHEST PERFORM-
ANCE. LONGER POINT & PLUG LIFE, BETTER WIN-
TER STARTING. and MANY OTHER ADVANTALES with
one of our INEXPENSIVE TRANSFIRE systems.
These include HERMETICALLY-SEALED ANPLIFIER,
HIGH-RATIO COIL. BALLASTS. Leads & hardware.

MODELT 6or 12v. neg. grd ....... $3895
MODEL T2 TwQO TRANSISTORS.

250:1 coil PR . $44.95
MODEL TP 6 or 12v. pos. grd. direct

installation wo. insutating points .. $54.95
MODEL TS Special. 40kv system .... $59.95
IMMODEL TS? TWO TRANSISTORS.

400:1 coit . - LB $49.95

TWO-TRANSISTOR KITS Everything needea to build
conversion. Includes transistors. coil. ballasts
heat sink, decal. etc
KT2 with TX250 coil for 30kv output . $34.95
KTS2 with T400 coil for 40kv output . $39.95
KT1 one transistor with 400:1 coil $29.95
6 o- 12v. Negative-ground only. Point insulation
kit adapts to positive ground. $2.50 pp.
1 oz. Epoxy potting piastic in mixing bag $1.95 pp
HIGH-RATIO IGNITION COILS with free circuit dia-
gram
N TX250 Heavy duty coii 250:1 ratio ... $ 9.95
T100 HIGH EFFICIENCY 400:1 coil far
HiGHER OUTPUT and or LOWER
TRANSISTOR VOLTAGE ........... $14.95
FULL LINE of PARTS at NET PRICES.
Free lists. Dealer opportunities. Marine models
available. When ordering. specify voftage and car
Add postage for 4 Ibs. on kits and conv's; 3 Ibs. on
coils. $5.00 deposit with COD’s.
PALMER ELECTRONICS LABORATORIES Inc.

CARLISLE 1, MASS. 617—AL 6-2626

‘Milticore Sales Corp.

Port Washington, NY.

For information. write Depar!mentvl\ﬁglla
| CIRCLE NO. 129 ON READER SERVICE PAGE | CIRCLE NO. 158 ON READER SERVICE PAGE
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FREE Catalog

QF THE WORLD'S FIMEST
GOV'T. SURPLUS
ELECTRONIC BARGAINS

CARRIER MONITOR

When coupled to an Antenna trinsmission llne provides
a D.C. amd audio currents for indication of proper trans-
mitter operation at a remote position. The unit can be
used with transmitters operating in A A
the 2 to 30 megacycles and having xt
a power output up to 50,000 Watts.
Two high veoltage vacuum capacitors
3 Mmfd. 15 KV. with suitable con-
nectors provided for 300 to 50,000
Witt~. For less than 500 Watts a
different  wype coupling  will  have
to be used. The input and output
impedance is 600 nhms, output level
—i DEM audio for 100¢; modula-
tion into a 600 ohm anced line,
3-15 milliamperes 1, nto 100 ohm
load. Operating vo e 115/28

B0 cyele with tubes: 1 '6.A)
Power suppty output voitage
has output j

L/BX4. 1/6J6, & 1/V103.
M VDC @ 35 MA. Unit also
cks and controls for taking local readings

and adju With hinged cover. Size: 6 x 614 x
814", St 15 Ihs, PN 1028017, Urice: with 2
vacuum  condens ‘. connectors and  control connector
tubes, ete. NEW. L oL e, $8.95
Price: Less 2 vacuum condensers—New. .. «...%$5.95

Vacuum Condensers enly—each. .. ... ... .. $1.95

PARABOLIC
ANTENNA

ANTENNA REFLECTOR—Four (4)
Foot diameter Aluminum larabolic
Dishpan  tvpe with 21” antenna
feed. and 37 round mounting for
1-5/16” x 5/8" wave guide. for
approx. 7100 MC. four mount.

[ 0 ing hrackets with hardware,
b i Painted gray. Net Wt
A s. Price. ... ... ..
\ ) 299
N Price —Less Antenna Feed. $ 00
3 - 25

MICROWAVE
REFLECTORS

illustrated — Aluminum — Plane

configguration. Mounted
ramework of the reftector and
~hiaped bracket, with necessary
hardware and guys:

- Wide by 8 F

Long—Net Wt.:

; Shpg., Wil $ 00
. Price.....o oL, 75
& Ft. W. by 12 Fl. L. Shpg. Wt.: o
IO S o e 5 A 5a 6 0 B Bioa 6 G 66 66 aaocion 512500

Address Dept. EW + Prices F.0.B., Lima, O. »
25 % Deposit on C.0.D.'s *» Minimum Order $5.00
SEND FOR CATALOG!

FAIR RADIO SALES

2133 ELIDA RD. : Box 1105 - LIMA, OHIO
CIRCLE NO. 115 ON READER SERVICE PAGE

Wanted: Television and experimenters
in high frequency communications:
AT LAST IT'S HERE, IT'S NEW, IT'S
REVOLUTIONARY!

The most perfect TV ANTENNA it’s
possible to make mathematically.*

*This is the claim of the inventor.

A highly reliable manufacturing con-
cern is prepared to produce this an-
tenna, but first, requires some evidence
from various parts of the country to
substantiate this claim. Any Technician
interested in this research may get a
working model and financial benefits
by sending a self-addressed and
stamped envelope (for a certain and
prompt reply) of the standard 4 x 9%
inch size to Mr. C. R. Derr, Dept. R&D.
P.O. Box 1108, Vallejo, California.

Convert any television to
v

BIG-SCREEN OSCILLOSCOPE

with mmor, inexpensive changes,
Ingenjous eircuit. No electronic
experience needed to follow our
clearty. illustrated plan~. TECH-
NICIANS, HAMS. EXPERIMENT.
ERS, BROADCASTERS. LU-c in
shop, school. lab. Anv set—any
size screen.

FULL PLANS $2.

RELCO, Dept. EW-4, Box 10563, Houston 18, Tex.
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sembly is molded of a tough. all-wcather acrylic
plastic and the spcaker uses a new type of
ccramic magnet for increased conversion cffi-
ciency.

The unit comes equipped with an adjustable
stecl mounting bracket. The light beige and
shell brown color scheme is designed to blend
with any decor.

RADIO PAGING SYSTEM
Electra International is now marketing a
2 radio paging system under the tradename
“Miniphoune.”

The system’s components can be selected and
operated by untrained personnel. The base sta-
tion may be cither the short-tange Model 600
transmitter-receiver or the longer-range Model
800. T he base station is used with any number
of Model 200 receivers or Model 400 transmitter-
receivers. Except for the Model 800 base-station
transmitter which operates in the CB service,
none ol the units require licensing.

WIDE-RANGE 8" SPEAKER
Sonotone Corporation has just released its
2 new  Model WR8-BH  wide-range, 8-inch
hi-fi speaker which has been especially designed
for use in a bookshelf enclosure as an extra
stereco  speaker, in mono applications, or in
communications work.

The speaker has a controlled frequency re-
sponse  which is smooth over the range 45-
20.000 cps. ts extended range is made possible
through a special high-frequency cone radiator.
Crossover frequency is 6000 cps. The unit meas-
ures 87 x 4Ve7 decep.

CB-HAM-COMMUNICATIONS

SSB TRANSCEIVERS
2 World Radio Laboratories is now olflering a

new high-power 85B ham radio transceiver
as the “SSB Galaxy 300.”

Designed for both home and mobile operation,
the transceiver covers the 80-, 40-, and 20-meter
bands. There is 200-ke. coverage on 80 and 20
meters and 300-kc. coverage on 40 meters. A 175-
watt AM input insures reliable communications.

The unit measures 77 high x 147 wide x 137

deep and has a hinged lid for easy access to all
tubes and components. An a.c. power supply with
built-in speaker, styled to match the transceiver,
is available at extra cost.

SCREEN-REFLECTOR YAGIS
2 Technical Appliance Corp. has announced

the current availability of 31 screen-rveflector
vagis, cach specifically engineered to cover a re-
quired frequency range from 100 (o 470 mc.
These TV, communications, and special-pur-
pose antennas offer high gain and have front-to-
back ratios many times those of conventional
vagis. Each model features heavv-duty welded
construction with gain up to 15.2 db over an iso-
tropic source. They may be monnted for cither
horizontal or vertical polarization and are par-
ticularly adapted to tower mounting.

MARINE CB RADIO
Heath Company is now marketing its Model
29 MW-33, a marine version CB transmitter-
receiver which can also be used in cars and for
general all-around applications.
A built-in power supply permits operation on
G- or 12-volt batterv power or standard 117-volt
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a.c. Circuit features include an r.f. amplifying
stage for long-distance rcception. half-lattice crys-
tal filter for greater adjacent-chaunel selectivity,
built-in low-pass filter. and improved push-to-
talk circuitry for all-clectronic switching. There
is adjustable squelch and automatic noise limit-
ing.

SSB TRANSMITTER ADAPTER
3[] Kahn Research Laboratories, Inc. has de-
veloped a  transistorized SSB transmitter
adapter employing its envelope elimination and
restoration (EER) wmethod of generating SSB.
With this new adapter, any AM or c.w. trans-

= ey

P

4

B e e
mitter with modulator can be converted to single-
sideband or two independent sidebands without
modification. Frequency range is 4 to 28 mc. with
manual or optional remote-control switching to
any of four (more optional) preset crystal-con-
trolled frequencies.

The Model SSB-62-1A adapter occupies only
15%4” of rack spacc.

CB "“WALKIE-TALKIE'" KIT
Allied Radio Corp. has added an all-transis
3 tor two-way portable CB transceiver to its
“Knight-Kit"" line.
Featuring a com-
pact 9-transistor cir-
cuit and l-watt rf.
input, the crystal-con-
trolled  transceiver is
casy to build. The su-
perhet receiver has an
automatic noise lim-
iter and variable
squelch to reduce
background noisc and
keep the speaker si-
lent between calls,
Plug-in crystal sock-
ets allow channel flex-
ibilityv.  Cryvstals  are
available for both
transmit and receive
from channels 1-22,
The unit measures
1037 x 3507 x 41747
and weighs 32 ounces.
The transceiver is powered by cight "C™ cells.
The kit inclndes all necessary parts. transistors,
wire, solder. case, vinyl carrving strap. and F(
permit application form. Crystals and batteries
are available extra.

FM MONITOR RECEIVERS
Hammarlund Manufacturing Company has
3 recently introduced a line of crystal-con-
trolled, fixed-frequency FM  comunmications

ELECTRONICS WORLD
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monitor reccivers for the 25-54 mc. and 144174
mc. bands.

These double-conversion superhets are avail-
able in narrow-band (= 3-kc. deviation) and wide-
band (=15 kc. deviation) types and in single-
channel and multi-channel versions. with front-
panel sclection of up to six channels. The re-
ceivers are available with and without internal
tone decoders and can be used with external fre-
quency-division and coded tone-pulse selective-
signaling devices.

MOBILE TWO-WAY RADIO
Acronautical Elcctronics, Inc. has added a
3 35-watt v.h.f. FM mobile radio set to its line
of two-way radio equipment.

The “Sliimline is designed for up-front
mounting in any vchicle. with optional remote
control available. A channel-selector switch per-
mits the sclection of up to four channels. The
unit is supplied with onc channel as standard
cquipment with three others mvailable at extra
cost. An accessory plug-in “Unicll.” @ two-way
tone-activated channel-quicting device. is avail-
able at a modest additional cost.

The unit measurcs 4787x H#x 8427 and weighs
less than 9 pounds.

MANUFACTURERS’ LITERATURE

LABORATORY TEST EQUIPMENT

Telonic Industries, Inc. has published 2
3 comprehensive catalogue covering its centire
line of lahoratory-type sweep gencerators, r.i.
attenuators, v.f. filters and detectors. and coaxial
switches. All pertinent clectrical, mechanical, and
performance information is provided along with
details on accessories. prices, and applications.
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TOOL-KIT LITERATURE
Xcelite, Inc. has issued a single-page illus-
3 trated data sheet which provides a complete
description and price of its recently developed
double-duty pocket tool Kit.
Bulletin N163 is available on request.

INTERCOM BROCHURE

Bogen Communications Division has pre-
3 pared a 6-page pocket-sized brochure entitled
“Cost Accounting Your Inter-Office Communica-
tions” which describes how independent inter-
com systems can save time and money. Diflerent
systems are illustrated along with photographs
of some of the units making up the firm's line
of such intercom cquipment.

SERVICE DATA INDEX
Howard W. Sams & Co.. Inc. is offering
3 without charge a Gf-page guide to "Photo-
fact’” service dati covering virtually every model
of home-entertainment  clectronic  equipment
produced since 1916,

The index is a quick guide to the service data
covering over 54000 listings of all types of
equipment.

fLg

38 12-page illustrated brochure describing auto-
matic-tracking antenna systems.

The brochure discusses antenna systems cur-
rently being used to track IRBM. ICBM, decep-
space probes, and satellite lianchings Irom hoth
the Atlantic and Pacific missile ranges. The bro-
chure alse lists in chart form the operating
characteristes of typical automatic-tracking an-
tennie svstems. from  high-speed  trackers 10 a
systein with a giant 83-foot diameter reflector.
3 Autoncetics has issued a "Reliability Glos-

9 sarv’ containing more than 600 terms com-
mon Lo clectronics and acrospace veliability spe-
cialists.

Originally introduced at the Ninth National

Sviaposiitm on Reliabitity and Quality Control,
the new 73-page book is aimed at the promotion

TRACKING ANTENNAS
Radiation Incorporated is oftering a new

RELIABILITY GLOSSARY

of greater product reliability through better
May, 1963

FOR “DOCTORS OF
SERVICING”

R

- LUBRICL—ZS
A PROTECTE

For handy guidebook to better servicing, write Channel Master Corp., Ellenville, N.Y.

APPLICATIONS

« Bowling Alley Auto
« Vending Machines @
« Slot Machines @
« 1BM Computers and

o Industrial Equipment U

Where there’s
a contact...
or a relay...

Service with Contact Shield! Pro-
tective! Corrective! It not only
cleans and safeguards contacts bet-
ter on TV, radio, and hi-fi sets; on
all relay-operated electrical” equip-
ment, regular protective mainte-
nance with this versatile cleaner
prevents sticky relays—while cor-
rective servicing unsticks them...
in seconds. Promotes greater con-
ductivity, keeps relays working
smoother, longer. Contact Shield—
the professionat service man's
cleaner.

INCLUDE:

matic Pin Spotter§
Pinball Machines
Telephone Switchboards
other data

ing equipment
processing ed sing relays, such as

welding machines, etc.

CIRCLE NO. 106 ON READER SERVICE PAGE

Dofinitaly—=the ort of making e finesy,
mcst modern four rock sherss tase ra-
corder going—the Crown ""E34. Your
guarantee of this is within the fome=—the
Aawless anginearing inside e 324"
Threa motor fransport; three -paeds 1135,
7Y, 3% ips); patented differaial mag-
relic braking; 10%: inch reel zapacity;
ron-magnetic capstan—these =re but a
few of Crzwns su-
pra-profe:sancl fea-
tures, The “824" is
sophisticcted, »arsa-
tile, rugged —b il to
giva a lfelima of
travble-free pertorm-
once, Write=Dapt. 12

.:nm

INTERNAT ©ONAL
1718 Mishaowaka Rd. * Elkkart. Ind.

CIRCLENO. 108 ON READER SERVICE PAGE

www americanradiohistorv com

SPECIAL STEREO

CABLE ASSEMBLIES

FOR CONNECTING

2 PIECES
OF STEREQ
EQUIPMENT

o Eliminate Soldering
* Make a Quick,
Clean
Connection

t\\\

Connect your Stereo Amplifier to Multiplex

Adapter,
Recorder!

Construction—Two shielded insulated cakles,
inside o common chrome grey plastic jacket, pro-
vide for two completely isolated channels. Sep-
arately insulated shields minimize the ‘‘ground
foop'’ problem.

Available with two straight Phono Plugs on
each end, plugs color coded for channel identi-
fication, Also available with two straight Phono
Plugs on one end to stripped and tinned erds,
plugs and inner jackets color coded. 3, 6’ and
10" lengths—from $2.90 up.

Record Changer, Turntable or Tape

Contact your dealer or write us for name of
dealer nearest you.

= ;@

-

5577 N. ELSTON AVE. . CHICAGO 30, ILL.

CIRCLE NO. 142 ON READER SERVICE PAGE
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FREE'

1 year fire
insurance
protection

E
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=
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WITH THE NEW

GARDSMAN

FIRE WARNING SYSTEM

Protect Your Home—Store—Barn—
Warehouse — Office—Factory
CAN BE HEARD FOR 1/4 OF A MILE

® No batteries to run down! ® No chemicals
to leak out! @ No fuses. No electrical parts!
¢ Installs with just a screwdriver! © Acti-
vates immediately when temperature reaches
150° — Far below danger point for you and
your family!

Get this double protection
for less than 1¢ a night

Get absolute peace of mind, know fires can’t
get out of hand. Gardsman is GUARAN-
TEED FOR LIFE —but based on only 10
years of use, it costs you less than 1¢ a night.
And we’re so sure Gardsman will protect you,
you get our $5000 Life and Hospitalization
coverage ABSOLUTELY FREE! Installed
in famous New York Port Authority, nation-
wide facilities Humble Oil Company,
Churches, Schools everywhere. Get yours
now! Money back guarantee.

MAIL FOR FREE FIRE INSURANCE PROTECTION

Miles & Son, 589 Broadway, New York, N.Y.

Please rush C.0.D. Free $5,000 1 year fire pro-

tection certificate and GARDSMAN Fire Alarm

'System, total cost $23.95, plus C.0.D). charges.

[0 I want to save C.O.D. charges. Enclosed
find check or money order for $23.95. Same
money back.guarantee.

EW-5
Name_
Address.
City. Zone _State____
92

understanding and communication of the terms
and phrases peculiar to the ficld.

EDUCATIONAL TV SYSTEMS
4 Adler Electronics, Inc. is offering an illus-
trated 6-page brochure describing the vari-
ous methods available for expanding cducationat
horizons through the use of such television tech-
niques  as  broadcasting, on-air  closed-circuit,
cabled closed-circuit, and microwave.

CONDENSED SEMICONDUCTOR DATA
4 Raytheon Company’s Semiconductor Divi-

sion has issned a free 24-page booklet which
describes the firm’s complete line of germanium
and silicon, miniature and subminiature. tran-
sistors and diodes; silicon rectifiers; and “'Cir-
cuit-Pak” and “Weld-Pak™ circuit modules by
means ol charts, drawings, and photographs.

VOLTAGE-CONTROL HANDBOOK

General Radio Company has issued a 40-page
4 “Handbook of Voltage Control with the
‘Variac”  Autotransformer.”  Contents include
principles of autotransformers, descriptions and
diagrams of circuits, and information on the use
of autotransformers for incandescent and fluor-
escent dimming, for maintaining color tempera-
turc in  photography, and for various lab,
heating, and motor-speed applications. Over 80
circuit diagrams, charts, and photographs are
included.

SWEEPING-OSCILLATOR DATA
4 Kay Electric Company has issued a single-
page. two-color data shecet on its Multi-
Sweep Model 121-A. In addition to pinpointing
special features of the instrument, the brochure
carries technical specifications and performance
data, plus a photograph of the unit.

R.M.S. VOLTMETER BROCHURE
4 Ballantine Laboratories is offering copies of
its new 4-page illustrated brochuve which

gives details on its True R.M.S. Voltmeter Model
320-A.

The instrument, which is useful for measuring
a wide range of waveforms, has a frequency range
of 5 cps to 4 mc., a voltage range of 10 uv. to 300
volts, and a basic accuracy of better than 2%,

Complete electrical specifications are included
in the brochure.

INDICATOR LIGHT CATALOGUE
Drake Manufacturing Company has just is-
45 sued its Catalogue 6302 covering an extensive
tine of indicator lights for a wide variety ol in-
dustry applications.

Included in this listing are the new “Glo-Lites”
for use in appliances and instruments, "M
units with rectangular lenses for missile and clec-
tronic equipment use, as well as deluxe molded
indicator lights. The firm's standard line is also
covered thoroughly in this new catalogue.

COMPUTER-CONTROL SYSTEM DATA

Bailey Mecter Company is offering a new 10-
46 page illustrated brochure which deseribes
the firm's Anticipator-Computer Control System,
I'he ncew system anticipates possible variations
in process end-point valnes and continuouslh
computes the proper action required to maintain
stability and improve productivity, product uni-
formity, and plant capacity.

The Dbrochure illustrates this action through
diagrams and case historics.

SUBMINIATURE TRIMMER POTS
47 Weston Instruments & Electronics Division

is offering copies of a technical data sheet
dn the Daystrom 310 Series “Squaretrim™ sub-
miniature trimming potentiometers. With a
range of 10 ohms to 63 kilohms, operating tem-
perature range of —55 to 4 175 degrees C, and
power rating of 2 watts, these units can be used
for the adjustment of computer, control. tcle-
nietering, missile, and other critical military and
industrial electronic circuits,

www americanradiohistorv com

In addition to actual-size photographs, the data
sheet includes detailed clectrical, mechanical, and
cnvironmental specifications.

GLASS-TO-METAL COMPONENTS
4 Robert R. Orgain Co. has issued a single-
page data sheet deseribing its facilities and
techniques for fusing glass to the various metals
cemploved in miniature and subminiatare elec-
tronic and instrument components,

The literature illustrates nine typical parts
produced by the firm and denotes specifics so
that industry can project its own needs more di-
rectly,

INDUSTRIAL TUBING

4 Alpha Wire Corp. is now offering a 20-page
catalogue describing  a complete line of
“Alphlex™ industrial tubing.,
Catalogue A'T63 features a 12-page section on
shrinkable tubing products. complete data on a
line of insulating tubing. and full descriptive
data on polyvinvi-chloride. Teflon. zipper, and
impregnated fibarglass tubings as well as lacing

cord and shield tape.

SOLDERING-IRON DATA
Hexacon Electric Co. has issued a single-page
5[] data sheet showing its line of soldering irons
for microminiature soldering. Detailed specifica-
tions and construction are described on the front
page, including a fullsize illustration of the
product. with dimensions.,

On the reverse side the soldering kit with
sparc tips and cleaning sponge is shown along
witle sketches of fifteen different long-life ivon-
coated tips with dimensions.

INDUSTRIAL-SWITCH CATALOGUE
Switcheraft, Inc. has issued an 8-page, 2-color
5 catalogue covering its line of stack-switch
components and assemblies for industrial elec-
tronic applications.

Caralogue S-308 features general-purpose stack
switches and stack-switch components for com-
puters, telephone relays, microminiature switch-
ing, and various other control devices. A com-
plete Tist of stack-switch components kits is also
included.

BATTERY REPRINTS
5 Sonotone Corporation has made available

illustrated reprints of a technical paper on
sintered-plate nickel-cadmium battery cells, origi-
nally presented at a technical symposium by two
of the company’s engineers.

T'he 12-page reprint shows detailed crosssection
views, phvsical and clectrical chavacteristics, and
opevational curves on the firm’s nickel-cadimium
battery cells. The publication is  designated
BA-112.

METER CATALOGUE
53 Honcywell Precision Meter Division has is-
sued a 16-page catalogue, No. 35, illustrating
the firm’s complete  line ol available
through authorized distributors and listing the

meters

PIHHOTO CREDITS

Page Credit
U i n e B aaanaGBsa0aaBac H. H. Scott inc.
16 o Acoustic Research, Inc.
22,24 e Raytheon Co.

32 (top left) Mastercraft Medical & Industrial Corp.
32 {top right} . Machlett Laberatories
32 (bottom} ....... ... ... ... Sperry Raond Corp.
33 (top left) ....... Radio Corporation of America
33 (center right} .. Bendix Corp.
33 (bottom right) . ... Westinghouse Electric Corp.

&7/ booconconooaonanooans Tung-Sol Electric Inc.
42, 43 (Fig. 5) . Corning Gloss
43 (Fig. 2) .. .. i Cornell-Dubilier
43 (Fig. 3), 44 (tep) ......... Erie Resistor Corp.
44 (bottom) ........... P. R. Maltory & Co., Inc.
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slan ta in the near future, be sure to notif

ot once, Ploge magozine address labe

re ong grint

NEW ADDRESS:

NAME

PLEASE PRINT
ADDRESS
CITY . ZONE__STATE
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when writing us.

Ml ta: ELECTROMNICS WORLD, 434 5a.
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Chicoga
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specifications, dimensions, and for cach
product.

The catalogue contains casv-to-read selection
tables which show types of meters available by
model number. ranges, amd vesistance for cach
meter size. Al models are illustrated and de-

tailed drawings indicaite dimensions,

prices

DISTRIBUTION-SYSTEM MANUAL
The Winegard Company is now offering
5 two new instruction aids for service dealers
who are interested in installing home and master
antenna svstems.

A 16-page manual provides casy-to-understand
information on laving out and installing both
large and small antenna systens includes
methods for figuring system  losses. the proper
cquipment to use lor various tvpes of installa-
tions. guide charts. typical systems. a glossary of
common terminology and other uselul aids.

Litton Industries’ Eicctron Tube Division
55 has issued 2 new 36-page illustrated sum-
mary of products and review of capabilities.
More than 60 new products are included in the
quick-reference  catalogne. Complete  specifica-
tions and photographs are given for undassified
magnetrons, klystrons, travelling-wave tubes,
millimeter wave tubes, beam switching tubes,
crossed-ficld amplifiers, CRT’s, fibre optic tubes,
power supplies. and tube-related equipment.

and

PRODUCTS AND FACILITIES

PHOTOCONDUCTIVE CELLS
Clairex Corporation has prepared a 16-page
5 reference manual covering the use of photo-
conductive cells under various light, circuit, and
application conditions.

Special illustrated sections are devoted to light
measurement; tabulated characteristics of almost
50 standard types of cells: graphical presentations
of spectral response, resistance, and othev par-
amecters; a discussion of fields of application in-
cluding typical circuits; special cell configura-
tions; and a history of the photocell.

TWO-WAY ANTENNA CATALOGUE
Andrew Corporation is now oflcring copies
5 of its 16-page “Fixed Station Antenna Cata-
log” for mobile radio uscrs.

Catalogne ¥ lists 26 antennas. foam "Heliax”
cables, connectors. and mounts applicable to
base-station installations. Detailed clectrical and
mechanical specifications are listed for all units.
The publication keys individual antennas to
recommended mounts. cables, and connectors.

DIRECTIONAL-COUPLER DATA
Microlab is offering copies of its [l-page
58 illustrated brochure describing quarter-wave-
length and resistive-loop directional couplers for
monitoring sepavately the incident or reflected
wave on a transmission line.
The brochure describes directional couplers in
general and then provides details on specific
modcls and applications. A

(Answer to Puzzle on page 68)
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GET IT from GOODHEART!

UNIDIRECTIONAL LOOP FOR SEA SCOUTS

age 12-87. 11” loop, 414" az. scale, 2-12SK7 pre-
amp/ phaser. goes ahead of, and takes htr & 200-250
v 16 Bx from any rcyr. Tunes .2-1.6 mc. W/in-
struct. to change to 3 mc. True bearing in 3 sec-

0-deg. ambiguity! NavAer bu- 29 95

RAND NEW, w/instruct : '
60 CY AC FROM 12 V DC. C& \‘IIC‘E VERSA
ombination, Use

Transistorized Inverter/Charger
115 v 60 cy to charge a battery, then use the battery
to make 115 v 60 cy (sq. wave), for anything ¢x

cept capacitor-start motors. Brand new, w/instruc
tions. 250 W intermittent (15 min./nr). 200 w
contin. 15 1bs net fob

Los Angeles .. .. ....__.....i.ic-eeian $57 50

500 W intermit., 300 W t
Starts dle"agrg,alrs from ll;:o\r/‘ II:‘ne 55 Ibs. $]37 50

MEASURE R T0 0.1%. E AND 1 T0 0.01%

and with ZERO current drawn! Read 4 digits on
3-dial 20K ohm Kelvin-Varley Voltage Divider for
direct-reading potentiometric measurements of E and
. AC and DC. Air Force Spec says 1 part in 10,000.
Plus 0.1% standards to measure R in modified
Wheatstone Bridge ckt. Plus 100-0-100 uA meter
and ckt of 2-transistor amplifier for 3 uA full scale.
You get 3 $1055.00 Air Force Test Set plus Hand-
book, R Standards, and our own simple instructions.
BRAND NEW. Shpg wt 37 Ibs fob $79 50
Springtield, Ohio .. = .......... i -

2-METER RECEIVER & 2/6/10 METER XMTR

SCR-522 rcvr, xmtr, rack &

at less than the tube cost in

surplus! Shpz wt 85 |bs,
FOB Bremerton, $] 95
Wash. only . ...

Add $3.00 for complete

technical data group inClud-
Ing original schematics &
parts lists, I.F.. xtl formu.
las, instruct. for AC pwr
sply, for rcvr continuous
tuning, for xmtr 2.meter
use. and for putting xmtr on 6 and 10 meters,

COMMUNICATIONS RECEIVER BARGAINS

BC453B: 190-550 kc 6-tuhe superhet w/85 ke 1F's,
ideal as long-wave rcvr. as tunable IF & as 2nd con-
vert. W all data., CHECKED ELECTRIC-

ALLY! Grtd. OK! 11 Ibs, fob Los Angeles . $1295
Same, in handsome cabinet w/pwr sply. spk
etc., ready to use, is our QX-535, 19 Ibs.
RBS: Navy's pride 2.20 mc 14-tube superhet has
voice filter for low noise, ear-saving AGC, high sens.

& select. IF is 1255 Kc. Checked, aligned, w/pwr
sply. cords, teach data, ready to use, fob
Charleston, §.C, or Los Angeles fesas $6950

R-45 'ARR-7 hrand new. 12-tube s|
in 6 bands, S-mcter, 455 kc IF’s, xtl filter, 6 sel.
positions, etc. Hot and complete, it can he made still
better by double-converting into the BC-453 or aQx-
535. Pwr sply includes DC for the automatic 3179 50
tuning motor. FOB San Antomo g
Time Pay Plan: $17.95 down. 11 x $16.03

RADIO RECEIVER AND/OR SPECTRUM STUDIES

R-54/APR-4 rcvr is the 11-tube 30 mc IF etc. for the

plug-in tuning units; has S-meter, 60 cy

Pan. Video & Audio outputs. h .

with heads for 38-1000 mc. £164.00

pwr nlug & Handhook, fob Los Ang, .. 4
dd $30.00 for 60 cy AM/FM instead of AM.)

SCINTILLATOR DETECTS & MEASURES

Famous-Name overstock, new, w/instruct., checked
and guaranteed. 1" square Sodium-lodidé crystal,
Variahle time constant. Use for walking or flying

Ultra.sensitive meter. 0.02-20 $9 0
- Reguiarly $349.95. Only g

rhet _55-43 mc

TS-34A/AP: tnggered plus free-run sweens 10 to
50,000 cy. =3 cy to 23,
CR plus hooded mag t. lens.

on Nevark. $49.50
GET THESE FROM US;

equiv, of low-freq. bridge sst
700A microvolter 50
OAX-1; VLF rcvrs RBL & DZ. AIR FOR Ph
Meters; FM Signal Generators; Standard Slgnal
erators of many freq. ranges, MISC.: Gertsch Ratio-
Trans; Recorders; Forks. Etc.! ASK FOR YOUR
SPECIFIC NEEDS, PLEASE.

REGULATED DC POWER SUPPLIES
Sorensen Q28..5: 18-36 v * 1,4 %, 500 ma.% 99.50
Sorensen 3008: 0-300 v_* .15% 150 ma. .$149.50
Dres. Barnes 3-150B: 0-300 v * %%

150 ma | Lo $125,00

1A a
620A freq. meter;
cy—>5 mc. NAVY: Sonar Tester

.$195.00
...... $250.00

0. 1% SDRENSEN Llne Voltage Regulator

=5000S regul.

L ph 50/60 cy; adj.
uu( 110 120 v, holds t
Harm. less than
7 Recovery ,15
Regularly $69

(]
spares, w/spares

N w,

S
T
fob Los'An va $]79 50
=1500 SDECIaI, 150 to

sola 500 va

117 s AR $49 50
ISULATION AND/OR STEP-UP/DOWN XFRMR

712 KVA! G.E. =78G501. Primary 115/230 v 50/60
cy. sec 105/115 125 v Shielded. ACg. cost
$230.00! Exc. coi on,
300 Ibs fob oakland calif.

R. E. GOODHEART CO., Inc.

P. 0. Box 1220-A  Beverly Hills, Calif.
. 151 ON READER SERYICE PAGE
23
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APN-12 3-INCH SCOPE

Has vertical and horizontal sweep with focus and
intensity controls, eoaxial antenna ¢hangeover motor.
Comblete with 11 tubes and 3J1'l CR Tube. For 115

Vv, 400 cyele AC and 24 V DC. Circuit
diagram included. LIKE NEW . ........ $1495

LM FREQUENCY METER
Crystal calibrated modulated. Heterodyne, 125
Kc to 20,000 Kc With Calxbratlon book $58 50
Complete. Like New ... -

BC-806 FREQ. METE SPECIAL
Cavity type 145 to 235 Mc. Complete With antenna,
Manual and original calibration charts ln~ 1
cluded. BRAND NEW. OUR LOW PRICE

BC-221 FREQUENCY METER =
SPECIAL BUY! This excellent trequency
standard is equipped with original cal-
ibration charts, and has ranges tfrom
125 K¢ to 20,000 Kc with Crystal check
points in_all ranges. Excel. Used with
ongmal Calibration Book Crystal, and
all tables-—L1KE
Unmodulated ... $72. 50 Modulated

BC-221 1000 KC Crystal Brand New.. . ......

IMPORTERS —EXPORTERS

of ELECTRONIC EQUIPMENT

We specialize in the export of military

surplus electronic equipment:

e All at LOWEST PREVAILING PRICES,

e In addition to items shown on this page. we have
in stock or can obtain for export customers,

tary electronic cquipment make for Wortd War il,

Korean War, and later,

NNV

““\\M VMW

HERE, WRITE US YOUR NEEDS. LET
US QUOTE ON ANY GOV’'T SURPLUS
ELECTRONIC EQUIPMENY YOU SEE

WELCOMED.

Al packing and shipping is made directly from
our own warehouse in NYC to give you substantial
Ssavings in handling costs!

AV NN NN

M AA MMM AN NN NN NS

IFf YOU DON'T SEE WHAT YOU WANT$

ADVERTISED ANYWHERE. INQUIRIES$

AV MAIANAAVN NS

TEST SET T¥S-175/U. [lortable crystal comrollud
heterodyne type unit used in field testingk ot CW or
MCW KF Transmiiters and Signal Generators, Riange
X5 to 1000 Mc. Power requlrements: &V $269 50
DC and 135 VDC. Exc.

TS-170/ARN-5 TEST OSCILLATOR. portable. battery-
operated. cryvstal controlled, for freguencies: 332.6
Mc., 338.8 Mc and 335 Mec. Power input 1.5
vDC and 90 VDC. Less Batterles. Exc.

Cond,

SCR-625 MINE DETECTOR
Complete portable outfit in origi- $2750

nal packing, with all accessories.
Brand New ..........

APR-1 Navy VHF-UHF radar search Receiver,
80 Mc to 950 Mc in 2 bands BRAND
NEW . p:: 6os edEonm-mmsdabconennsdas $79.50
TUNING UNITS for above: TNI, TN2. TN3,
in stock

EE-8 FIELD PHONES

Talk as far as 17 miles!
Dependable 2-way
cominunication at low
cost! Ideal for home,
farm, field. Up to six
phones can be used on
one line. Each
phone complete
with ringer. Ori-
ginally cost govt.
$65.00 each.

Excellent Condition, checked out, per-
fect working order, complete

with all parts. Each $12.95
.‘--------------
MICROPHONES Checked Out, Perzfgct
Made Description 06D

NEW
T- l7D Cxlrhon Hand Mike ........ $4.45 57 95
RS-38.  Nuvy Type Carbon Hand Mike 3. 95 5.78

HEADPHONES Checked Out, Perfect

]

]

] - xgellent BRAND
odel Description ed NEW

I HS-23. .High Impedance ..... 52 49 54.75

I

]

)

BRAND

HS- 33 Low Impedance ...... 2 69 . 4.95
NS 30 .Low Imp. r{umherwt) . a e
High Tmp. (2 u 3.7
TELEPHONICS—GOO ohm Low Impedance HEAD-
SETS _BRAND NEW. PER 1 .
€D-307A Cords. with PL55 plug and JK26 Jack .99
Earphone Cushjons for above— .50

Model DM35S

Inpu! IZV DC Output: 623 Vv

@ Ma, for press-to-
talk lntermdtnn( operation.
Shpg. wt, 14 tbs.

*
MOBILE-MARINE DYNAMOTOR

BRANG NEW....... |$14,95
OTHER DYNAMOTOR VALUES: Excellent BRAND
Type Input Output Used NEW
DM.32A 28V 1.1A 2SO0V .0SA _2.45 4.45
DM-33A 28V SA 575V .16A
28V 7A 540V .25A

DM-34D 12V 2A
DM-36 2BV 1. 220V .080A
DM-37 25.5V 9.2A 625V .225A

DM-43 28V 23A 925V .220A
460V .185A
DM-53A 28V 1.4A 220V .080A

1000V .350A

PE.86 2BV 1.25A 250V OSOA

DM-42A DVNAMOYOR. tnput 12 V ( 39 Amps.
Qutput 515 V DC @ 215 AMa. and 1() m vV DC @5 260
6.95

2

PE-73C__ 28V 20A _

Ma. Wt. 38 Ibs, BHAND NL\V c.’\(‘ll
DM- 37 DYNAMOTOR. Input DC @ out -
put 525 V DC @ 225 Mt PRA\D NEW, l*:\(‘h 53 25

CARTER GENEMOTOR

INPUT: 5.9 V DC @ 32 Amps.
OUTPUT: 405 V DC @ .270 Amps.
BRAND NEW, special . . ... ... .... $8.95

INVERTER made by Bendix. INPUT: 24VDC @ 1
Amp.. OUTPUT: 26 VAC 400 cvcles @ 6 volt-
amps. .4 power factor, single phase. Mounted on
filter base. LIKE NEW $3.25

2 VOLT BATTERY "PACKAGE"

l—"V 20 Amp. Hr. Willard Storaze
Battery. Model ::20 2

LORAN APN-4

FINE QUALITY
NAVIGATIONAL EQUIPMENT

Determine exact geographic position of your boat
or plane. Indicator and receiver complete with all
tubes and crystal.

INDICATOR [D-6B/APN-4, and RECEIVER R-9B/
APtN-4, comtpleéet with tubes, Exc. Used, checked
out, guaranteed to be

in perfect working order .............. $79.50
BRAND NEW, Checked Out .............. $99.50

Shock Mount for above .................

INVERTER POWER SUPPLY for above APN-4. INPUT:
24V DC @ 75 A. OUTPUT: 115V AC @ 10.5 Amps,

BRAND NEW

12-Volt Inverter Power Supply for above APN-4.
Like New. P.UR
We carry a complete line of spare parts for ahove.

& INDICATOR

Used in ships and aircraft. Deter- gg=ep=
mines position by radio signals from g2
known xmitters. Accurate to within &
1% of distance. Complete with
tubes and crystal . Exc. used, checked
out, guaranteed perfect working order. ..

and visOr ................... Special

——————————
AN/APR-4 RECEIVER only. 38 to 4000 Mc in

Receiver-Indicator as above, BRAND NEW$88 50

800 cycles. Complete with two connecting plugs
$49.50

e —————
LORAN R-65/APN-9 RECEIVER

.$104.50
Used, with ali parts, less tubes, crystal $29 50

INVERTER POWER SUPPLY for above APN-S. INPUT:

24 V DC. OUTPUT: 115 V AC. 800 cy. NEW $49.50

12-V. Power Supply for APN-9, like New P.U.R.

Circuit diagram and connecting plugs available.
We carry a complete line of spare parts for above.

LORAN APN,/4
OSCILLOSCOPE

Easily converted for use on
radio-TV service bench.
LI}TEdNEW! é_.ess tubes, but
including 5” Scope, |q

type 5CPI only ... IM|

Shock Mount for above .................. $2.95

BENDIX DIRECTION FINDERS
For commercial na ation on hoats,
Y 150 K 5-695 Ke; 3-4.7 Mc.
ynamotor,

l'oml)lele wi
BRAND NEW

AMN28Y Receiver Control Bo.
A ¢ Receiver 150-1500 l\c continuous
lunln;: with 12 tubes and dynamotor, Used... 18.95
MN26C Receiver as above, BRAND NL\V w:isw 27.50
i Rotatable Loop for above. e 4.95
nuth Contral Box 2.95

SCR-274 COMMAND EQUIPMENT

ALL COMPLETE WITH TUBES Like
Type Description Used NEW
BC.453 Neceiver 19()-550 KC. . ..%$12.95 $14.95
ISC-4§4 Receiver 3-8 12.45 17.95
BC-i55 Receiver 8.9 M ...... 11.50 13.95
1.5 to 3 Mc. Recelver Brand New . ......... $17.95

AN/ART-13 100-WATT XMTR

11 CHANNELS
200-1500 Ke
2 te 18.1 Mc

%693

used

Complete with Tubes

Famous Collins -\utmune Ahcra{t Transmitter, AM,
C\WV. MCW. Quick change to any of ten preset chan-

nels or manual tuntnr. Specech amplmer/ch )per uses
carban or marnetic mike. Highly stable, h’l;{.l]\' ac~
curate VFO. Built in Xtal controlled calibrator.
PU811s mmluhlo 813 in final up to 9N 5 WEBpS

A Iteal “*HOT'’ Ham buy at our low nxl(‘(‘

AN/ART-13 XMTR, as above, LIKE NEW. chccked
out, Buarantecd to be in perfect 1
working order $ 1900
0-16 Low Frea. Osc. Coil for ART-13 . oH 7.95
24V Dynamotor for ART-13.. .. ......... 11.95

We carry a complete line of spare parts tor above.

5 tuning unit ranges. High precision lab instru-

ment. Input 115 V60 cy. Like New .$79.50
Tuning Units TN16. 17, 18 each ......$39.50
Tuning Unit TN19. Brand New ........$89.50
Tuning Unit TU54 $149.50

NAVY AIRCRAFT RADIO RECEIVER

ARB/CI(\ 46151—180 to Y050 Kc

in 4 hunds. 6 Tube Nuperhet com-
munications receiver, with IOC'll and
remote tuning. hand change. Sharp
and br tuning, AVC. CW, Illumi-

E ot
nated dial. Complete with tubes and
dynamotar.,

BRAND NEW . ........ ..

Pwr Supply 110 AC. Wired 14,95

All Accessories for ARB Receiver in
Stock

FAMOUS BC-645 TRANSCEIVER
5 Tubes 435 to 500 MC

Can be modified for 2. wny
communiceation,  voice
code, on ham band 420- 450
me. ecitizens radio_ 460-470
me, tixed and mobile 150-
460 me. television experi-
mental 470-500 me. 15
tubes (tubes alone worth
more than S’lale price!); 4—
=1/ 5

GFG. 2—955 and I—WF
Now covers 460 to
490 mec. Brand new BC- 845 wtlh tubes, less power

supply in factory carton.
| 31 8.50 |

Shipping weight 25 1hs. SPECIAL!. ...
PE-101C Dynamotor, 12/24V input.
UHF Antenna Assembl

Complete Set of 10 Plugs g . . .
Control BOX ...........ccccoi0eiiannn . 2.25

SPECIAL “PACKAGE" OFFER:
BC-645 ‘I'ranscerver, Dynamotor and all accessories
ahove. COMPLETE. RRAND NEW,

While Stocks Jast. .. . - fw -50

ARC-3
RECEIVER!

Compiete

Bk, $]_995 [
------ N ETHIID W
lee NEW . ... ... $2

50.
Crystai-controlled 17 lube sunorhot tunes  from
100 to 156 MC. pre-selected
channels. 28 volt pc’ nower lnnut Tune= 1-9002,
6-6AKS, -12S8H7, 3-12SG7, 1-9001, 1-12H6,
2-12SN7. l 12SL7. 1-12A6
110 V A.C. Power Supply Kit for above 15.00
Factory Wired and Tested. . . ......... 19.95

ARC-3 TRANSMITTER

Companion unit for above. tunes 100 ta 1568 MC on
any B pre-selected channels. 9 tubes, ecrystal cnu-
trolled, pravides tone and voice modulation.

DC  Power input.

BV
N Complete with 11!
Tubes: 3-6V6. ‘.!-S"] 1-128H7. 1 g ] ' $1895
F 3 n

2 .$28.50
X _.$5.95

L cw conditiol
AI(( ! I’U\“RUTTON

TR

110 Volt AC Power Supply Kit. for all 274-N ang
ARC-5 Receivers. Complete with metal ss 95
case. INSITUCUIONS . .. Lo v v v vt v oo av v -
Factory wired, tested, ready to operate..$12.50
SPLINED TUNING KNOB for 274-N and ARC-5
RECEIVERS. Fits BC-453, BC-431 and 49c
others. ONIY . . ... ... ..ot

Neow. with all tuhes ... ...
| e ——

2.1 to 3 Mc. Transmitter, Brand New . ...... $12.95
BC-457 TRANSMITTER—4.-5.3 Mc. complete $9 75
with all tubes and crystal, BRAND NEW. . ‘
Like NeW . ..o v i cnonau o e o sans e $7.95
BC-458 TRANSMITTER—5.3 to 7 Mc. Complete witlh
all tuhes and crystal.
HIKAK\U NEW .
New, mesdlca.mb. abo. . Sapome: s
BC 696 TRANSMITTER 3-4 Mc Complete w h $11 95
Alt Tubes & Crystal. Like New . .........
BC-456 Modulater . ..... .USED 3.4%5 NEW 5.95

ALL ACCESSORIES AVAILABLE FOR ABOVE

Sale and Price Change.

i e
equ t
SCHEMATIC DIAGRAMS I3 e tase. ‘2aen.. 65¢
Please include 25% Deposit with order—Balance
€.0.D.. or Remittance in Full, 50¢ Handling Charges
on all orders under $5.00. All shipments F.0.B. Our
Warehouse, N.Y.C. All Merchandise subject to Prior

oyt S G & G RADIO SUPPLY CO.

I—QYJ‘::;‘I;, “Botile” "Eleciroiyte ¢ 1.‘ Telephone: CO 7-4605

AL BRAND Newi T $5.45 77 Leonard St. New York 13, N. Y.
Combination Price . ... »

e e

APR-5A UHF RECEIVER
The APR-5A is a superhot receiver with 2 frequency
ranges: (1) from 1000 to 3100 megacycles. (2} from

3000 to 6000 megneveles continuous by means of in-
terchangeable mivers using a single dial tuning con-
trol. It has a 10 meg. I.¥. band width of 10 mega-
cyeles center. Op es from 80-t15 V. 1 phase,
£0-2600 cyveles. V. ible 1.7, gain h\ \xso of a pot.
Use for frequencies abhove 1000 megaeyeles (o sup-
plement range of ATR-4  receivers. LH(P ssg 50

ACCESSORIES for BC-603, 683 RECEIVERS

EXTRA SKET OF 10 TUBES FOR ABOVE bhrand new
I Original DoXeS . . ... e $4.95

12 or 21V Dynamotor for Above.

Exe. Used $4.25.............. Brand New $5|50
AC POWER SUPPLY FOR BC603. 683
Interchanueahle. —renlaecs dynamotor. Has  O0n-0f
Switeh. NO RECVR. CIHANGE NEEDED. I'rovides 2"0
VDC @ 80 Ma. 24VAC @ 2 Amps . ....... $12.95

Complete 240-page Technical Manual for BC 603,
.83

BC-604 TRANSMITTER— Companion unit for BC-ss 95
603 Revr, above. With all tubes. BRANI) NEW 0.
4-Section Antenna far BC-604, 4  Transmitters,
Complete with mounting base. BRAND NEW..$4.95
We carry a comntlete line of spare narts for above

ARC. 23 Mc., includes
tubes: 2-832A, 50
with mnvs ........ a

Excellent Used. less tubes. ... ... LU $5.95

ARC-5/R-28 RECEIVER, 2-mcte uperhet, 100 to
156 Mc 1n 4 crystai channels, complete with 10
tubes

Fxcellent Used. with tubes. .. ........ ..., $2350
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TG-5-B TELEGRAPH SET

Made for USA Army Signal Corps. A dandy little field

set for 2. Vv communication. Sturdy metal container,
634 ”x4847x4”, with hinged covers, complete with
teleg

sh key and headset. BRAND NEW, in $9
ng case with shoulder slrﬂl ....... -
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ELECTRONICS MARKET PLACE

RATE: 60¢ per word. Minimum 10 words. July issue closes May 5th. Send order and remittance to: ELECTRONICS WORLD, One Park Ave., N. Y. C

ELECTRONICS
ENGINEERING
AND INSTRUCTION

USED Correspondence Courses and Books sold and
rented. Money back guarantee. Catalog Free. (Courses
Bought.) Lee Mountain, Pisgah, Alabama.
ELECTRONICS! Associate degree—29 months. Techni-
cians, field engineers, specialists in communications,
missiles, computers, radar, automation. Start February,
September. Valparaiso Technical Institute, Dept. N,
Valparaiso, Indiana.

FCC LICENSE in six weeks. First class radio telephone.
Results guaranteed. Elkins Radio School, 2603C, In-
wood, Dallas. Texas.

“'DRAFTING, Reading Blueprints, Schematics. Send
$2.00 first lesson, complete home course $25.00.
Prior, Inc., 23-09 169 Street, Whitestone 57, New
York."”

ENGINEERING and Art Degiees earned through home
study. Electronics, mechanical, liberal arts, major ac-
counting. When writing specify course desired. Pacific
International College of Arts & Sciences, primarily a
correspondence school. Resident classes also available.
5719-C Santa Monica Blvd., Hollywood 38, California.

ELECTRONIC Explanations Superheterodyne Converter
Description, Components Function, Servicing Proce-
dure. $1.00. AJAN, Box 4154, Hamden 14, Conn.

FOR SALE

TV Tuners—Rebuilt or Exchanged $9.95 complete—
all types—fast, guaranteed service. Send tuner with
all parts to: L. A. Tuner Exchange, 4611 West Jeffer-
son Blvd., Los Angeles 16, California.

OIL 4uf/600v 39¢; 5654, 69¢; others. Abramson, 3238
Eliot Blvd., Oceanside, N.Y.

SAVE Manufacturers Surplus Condensers popular val-
ues 25 for 1.25. 500 MA silicon Rectifiers 400 PIV 5
for 2.00. Controls 4 for 1.00 455 IF 2 for .99. Fonder
Electronic Distributing Company, 11750 Frankstown,
Pittsburgh 35, Pa.

CB transmitters $é_.00. Other bargains, send 10¢ for
list. Vanguard, 190-48 99th Ave., Hollis 23, N.Y.

FREE literature keeping you informed on the latest
work-saving, money-making test equipment. Learn how
Easy Budget Payment Plan lets you pay out of in-
creased earnings. Top engineered test instruments are
priced for tremendous value. Write today. Century
Electronics, 352 Maple Ave.. Wesibury, N.Y.

DIAGRAMS for repairing radios $1,25. Television $2.50.
Give make, model. Diagram Service, Box 672-E, Hart-
ford 1, Conn

CANADIANS—Giant Surplus Bargain Packed Catalogs.
Electronics, Hi-Fi, Shortwave, Amateur, Citizens Radjo.
Rush $1.00 (Refunded). ETCO. Dept. Z, 464 McGill,
Montreal, Canada.

MILITARY Discount-——Name Brands Free Recording Tape
and Stereo Handbook. Include Rand and Serial Num-
ber. Electronics International, Inc., Box 3066, Char-
lottesville, Virginia.

Save dollars on radio, TV-tubes, parts at [ess than
manufacturer’s cost. 100% guaranteed. No rebrands,
pulls. Request Bargain Bulletin. United Radio 1000-W,
Newark, N.J.

TRANS-NITION electronic ignition. Negative ground
kit $25.00, Positive $32.00. Coil, manual Special $8.50.
Manual $2.00. Anderson Engineering, Wrentham, Mas-
sachusetts

ANALOG electronic computer heath, complete and
operational. For simulating and solving problems,
missle, aircraft, nuclear, automotive and other fields.
Send inquiries to Box 86, West Trenton, N.J.

INTERESTED in new electronic musical instruments?
Send for free copy of “MoogMusic” to R. A. Moog
Co., Dept. I, Box 263, Ithaca, N.Y.

AUTOMATIC Telephone Answering machines, used_,
a/1_50.00-$200.00. Slim’s, 2025 Sunkist, Waukesha,
isc.

CONVERT any television to sensitive, big-screen oscil-
loscope. Only minor changes required. No electronic
experience necessary. Illustrated plans, $2.00. Relco,
Box 10563, Houston 18, Texas

NEW 301 Garrard Transcription Turntable $50. Rolyans
Inc., Oakland, Maryland.

May, 1963

GOVERNMENT Surplus Receivers, Transmitters, Snoop-
erscopes, Parabolic Reflectors, Picture Catalog 10¢.
Meshna, Malden 48, Mass.

INVESTIGATORS, free brochure, latest subminiature
electronic listening devices. Ace Electronics, 11500J
NW 7th Ave., Miami 50, Florida.

TRANSISTORIZED Products importers catalog, $1.00.
intercontinental, CPO 1717, Tokyo, Japan.

TUBES

TUBES-—TV, Radio, Transmitting And Industrial Types
At Sensibly Low Prices. New, Guaranteed, 1st Qual-
ity, Top Name Brands Only. Write For Free Catalog
or Call WAlker 5-7000, Barry Electronics Corp., 512
Broadway, New York 12N, N. Y.

BEFORE you buy receiving tubes, test equipment, Hi-fi
components, kits, parts. etc....send for your giant
free Zalytron current catalog. featuring Standard brand
tubes: RCA, GE., etc.—all brand new premium quality
individually boxed. one year guarantee—all at biggest
discounts in America! We serve professional service-
men, hobbyists. experimenters, engineers, technicians.,
Why pay more? Zalytron Tube Corp., 461 Jericho Turn-
pike, Mineola, N. Y.

FREE Catalog-—name brand tubes 65% discount, phono
needles 80% or more discount, phono cartridges.
picture tubes 75¢ inch, parts, parts kits, siticon and
selenium rectifiers, transmitting tubes, 77 T.V. test
tube $6.99, imported batteries, tube testers etc. Want
to swap or sell tube inventory? Send us your offering.
Arcturus Electronics Corp., Dept. Z.D., 502 22nd St.,
Union City. N.J.

RADIO—T.V. Tubes Wholesale List. Lumar, Box 473,
West Hartford 7, Conn.

WANTED

CASH Paid! Sell your surplus eiectronic tubes. Want
unused, Clean radio and TV receiving, transmitting
special purpose, Magnetrons, Klystrons, broadcast
types. Want military and commercial lab ‘test equip:
ment such as G.R.H.P., AN UPM prefix. Also want
commercial Ham Receivers and Transmitters. For a
Fair Deal write: Barry Electronics Corp., 512 Broad-
way. New York 12, N. Y. (Walker 5-7000).

QUICKSILVER, Platinum, Silver, Gold. Ores Analyzed.
Free Circular. Mercury Terminai, Norwood, Massa-
chusetts.

ARMY Sets or Parts-——GRC—PRC-—FRR, /URR-—TCC—SB
—_SCR—Send Listings—Quick Cash. Anker Electronics,
1617 So. Main St.. Box 26. Wilkes-Barre, Pa.

WANTED: Transistors, Tubes All Types, Test Equipment,
Ground Equipment, PRC, GRC, TS, URM, UPM, Aircraft
Communications & Navigation Equipment. Write Or
Phone. V & H Radio, 2053 Venice, RE 50215, L.A. 6,
Calif.

TAPE AND RECORDERS

TAPE Recorders, HI-FI Components. Sleep Learning
Equipment, Tapes. Unusual Values. Free Catalog. Oress.
ner, 1523 EW Jericho Turnpike, New Hyde Park 10, N.Y.

RENT Stereo Tapesover 2,500 Different—all major
labels- free catalog. Stereo-Parti, 811-G, Centinela
Ave.. Inglewood 3. California.

SELF-Hypnosis. New concept teaches you quickly by
tape or LP-record. Free literature. McKinley Publishers,
Dept. T6, Box 3038. San Bernardino, California.

SAVE 30% Stereo music on tape. Free bargain catalog/
blank tape, recorders norelco speakers. Saxitone, 1776
Columbia Road. Washington. D.C

47'TR Stereo Tapes — bought, sold,r rented, traded!
Bargain closeouts! Catalog/COLUMBIA, 9651 Foxbury,
Rivera, California.

WELCOME to Global Tape Recording Exchange Hobby

Club, 4518 N. 8th Place, Phoenix, Arizona, Members in
30 Nations.

HIGH-FIDELITY

PRICES? The Best! Factory-sealed Hi-Fi Components?
Yes! Send for free catalog. Audion, 25T Oxford Road,
Massapequa. N.Y.
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16, N. Y.

DISGUSTED with “‘HI"" Hi-Fi Prices? Unusual Dis-
counts On Your High Fidelity Requirements. Write.
Key Electronics, 120 Liberty St., New York 6, N. Y.
D16-4191.

RECORDERS, Components! Free wholesale catalogue!
Carston. 125-R. East 88, N.Y.C. 28.

LOW, LOW quotes: all components and recoiders. Hi-Fi,
Roslyn 9. Penna.

REPAIRS AND
SERVICING

TV Tuners Rebuilt and Aligned per manufacturers spe-
cification, Only $9.50. Any Make UHF or VHF. We ship
COD Ninety day written guarantee. Ship complete with
tubes or write for free mailing kit and dealer brochure.
JW Electronics, Box 51B. Bloomington, Indiina.

TV TUNERS rebuilt or exchanged, $9.95. Fast, guaran-
teed. Complete crystal alignment. Valley Taners, 5641
Cahuenga, North Hollywood, Calif.

-RECORDS

RARE 78's. State Category. Write Record-Lists, P.O.
Box 2122, Riverside, Calif.

BOOKS

FIELD Engineering, where the money is. | toured Eu-
rope at no expense, you can too. No degree. My book
tells all. How To Get Into Field Engineering. $1.00.
J.N.C., Box 831, Westminster, Maryland.

GOVERNMENT
SURPLUS

GOVERNMENT Surplus Direct From Government. Jeeps
$264.00. Radios $2.53, Typical Prices. Cuns, Type-
writers, Cameras, Tools, Thousands Morz. Amazing
Low Prices. How, Where To Purchase, Merchandise
Available, Etc., Only $1.00 To: Surplus, P.0. Box 50512,
Dept. R, New Orleans 50, Louisiana.

JEEPS—$223.83, Transmitters—$6.18, Typewriters—
$4.15, Receivers—$5.65, Oscilloscopes, Multimeters,
Speakers, Walkie-Talkies. Typical government surplus
prices. Exciting details free. N.Y. Enterdrises, Box
402-B3, Jamaica 30, New York.

NEW Electronic components. Discount prices. Catalog
on request. JRB Surplus Sales Co., P.0. Bex E, Pismo
Beach, California.

BUSINESS
OPPORTUNITIES

“ESTABLISHED 60-year-old business group is looking
for a good smali electronics business whicli needs our
capital, credit, management, technical skill to realize
its full growih potential; to operate im our area.
Please write fully. Kents Electronics Divsion, 1214
Atlantic Blvd., Atlantic City, N.J."’

ELECTRONIC Manufacturer, tax exempt, offers ex-
perienced production and/or engineering fucilities for
your precduct. Lower costs for your product. Milles

Engineering, Las Marias, Puerto Rico.

SHOPPING GUIDE
CLASSIFIED

A HANDY GUIDE TO PRODUCTS, NOT N-:iCESSARILY
ELECTRONIC, BUT OF WIDE GENERAL INTEREST.

PHOTOGRAPHY — FILM,
EQUIPMENT, SERVICES

MEDICAL FILM-—Adults only—*‘Childbirth,” one reel,
8mm $7.50; 16mm $14.95. International W, Greenvale,
L.l., New York

SCIENCE Bargains—Request Free Giant Catalog “'CJ"'
—144 pages-—Astronomical Telescopes, Microscopes,
Lenses, Binoculars, Kits, Parts. War surplus bargains.
Edmund Scientific Co., Barrington, New Jersey.
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STAMPS AND COINS

TERRIFIC Stamp Bargain! |[srael-lIceland-San Marino-
plus triangle set—Plus Antigua-Borneo-Virgin-Scouts-
Congo-Russia-Plus large stamp book—all four offers
free—Send 10¢ for mailing cost. Empire Stamp Cor-
poration, Dept. Z2, Toronto, Canada.

EDUCATIONAL
OPPORTUNITIES

LEARN While Asleep, hypnotize with your recarder,
phonograph. Astonishing details, sensational catalog
free! Sleep-Learning Association, Box 24-ZD, Olympia,
Washington.

LEARN while asleep. Remarkable, scientific. 92% ef-
fective. Details free. ASR Foundation, Box 7021, Dept.
e.g., Lexington, Kentucky.

COLLEGE Home Study courses from leading universi-
ties. Full credit towards Bachelor's or Master's de-
gree. 5,000-course directory $2.00. College Research,
Narth Highlands, Calif.

HELP WANTED

EARN Extra money selling advertising book matches.
Free Samples furnished. Matchcorp, Dept. MD-13,
Chicago 32, 111

BUSINESS
OPPORTUNITIES

| Made $40,000.00 Year by Mail Crder! Helped others
make money! Start with $10.00—Free Proof. Torrey,
Box 3566-N, Oklahoma City 6, Oklahoma.

ASSEMBLE artificial lures at home for stores. Ma-
terials supplied free. Profitable! Write: Lures, Ft.
Walton Beach 1, Florida.

$100 weekly possible. Complete mailing lists and ad-
dress envelopes for advertisers. Home—spare time.
Particutars free. National Service, 81, Knickerbocker
Station, New York City.

MAKE $25-$50 week clipping newspaper items for pub-
lishers. Some clippings worth $5.00 each. Particulars
Er%e. National, 81, Knickerbocker Station, New York
ity.

MISCELLANEOUS

HYPNOT!ZE Unnoticed, quickly, effartlessly, or re-
fund! Thousands satisfied! $2, Timner, Box 244, Cedar-
burg, Wisc.

PUBLISH your book! Join our successful authors: pub-
licity advertising promotion, beautiful books. All
subjects invited. Send for free appraisal and detailed
boolgetilCarlton Press, (Dept. ZDQ) 84 Fifth Avenue,
N.Y.C. 11.

I_NVESTIGATORS. Security Officers—Professianal sur-
veillance and alarm systems. Free literature. American
Recording Company, Box 332, Springfield, Virginia.

AUTHORS! Learn how to have your book published,
promoted, distributed. FREE booklet *'ZD,” Vantage,
120 West 31 St., New York 1.

NEW 1963 TWO-WAY RADIO

5 TRANSISTOR TRANSCEIVER

CITIZENS BAND

Hams, Hunters, Rang-
crs, Construction. Farm- : | 3
ers, Boating, Sportsmen. WALKA-PHONE
It's a genuine rugged 3 #
transistor  factory-wired 3 i
walkie-talkie at a pleas-
antly low price. Has
sensitive  super-regener-
ative receiver and crys-
tal-controlled  transmit-
ter with maximum legal
power citizens band
transceivers, built in
212" speaker. Remov-
able whip antenna, 35
sections. extends to
20”. Attractive durable
steel case 6 x 234 x 1147,
Compact hand held unit.
Fully guaranteed. Ship-
ping weight 15 oz. Mfg.
in US.A.

Only 3] 350 each

With 9V Battery. plus
75 cents for shipping
and handling

WARREN ELECTRONICS cCO.

89 Chambers St., Dept. B, N.Y. 7, N.Y. W0 2.5727
No C.0.D. Send Check or Money Order
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3 MODEL 850
T ELECTRONIC

#1K
kOG0 Taov

& VOLT-OHMMETER

4000

. MODEL 850 $79.50

FACTS MAKE FEATURES:
HIGH STABILITY.

5 D.C. volt Meter connected in cathode
range for transistor circuits. circuit of 12 AUT7.

Long 7" easy-to-read scale.
High Input Impedance (11 MEGOHMS) and wide Frequency Ranges give this extremely
versatile Electronic Volt-Ohmmeter considerable advantage in the measurement of CARRYING CASE
DC voltages, AC RMS and Peak-to-Peak voltages. It measures directly the Peak-t0- case 859—0P—Black leather
Peak values of high-frequency complex wave forms and RMS values of sine waves on  Padded Carrying Case. $19.50 Net
separate scales. Exclusive Triplett BAR-RING instrument is fully self-shielded; high o
flux magnet and spring-backed jewels for ruggedness. Wired circuit. 3

ADDED PROTECTION. Meter is shorted out in OFF position for greater damping,  &DPC VOLTS 0-5-1.5-5-15-50-150-500-1500
. . . rp g 9:  RANGES

meter safety during transit, electrically protected against accidental overload. ZERO B RERS e

CENTER mark for FM discriminator alignment, plus other galvanometer measurements.  RANGES 0-1.5-5-1£-50-150-500-1500
New pencil thin test probe used for all functions:.DC, AC, and ohms. No need t0 ~ prAk.TO.PEAK SR ———

change cables. Beautifully styled case for professional appearance and functional =~ VOLTS RANGES

utility, 734" x 676" x 3%". 7 RESISTANCE 0-1000-10,000-100,600 OHMS;
Carrying handle can be used as a tester stand to place the tester at 25° angle for ease _RANGES

in reading.

Frequencies to 250 MC may be measured with auxiliary Diode. Probe, $7.50 extra. DC voltages to 50

KV may be measured with auxiliary High Voltage Probe. $20.50 extra.

TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHIO
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NEW ADDED FEATURES —NEW LOW COST
The Famous RCA

SENIOR
VOLTOHMYST

NOW AVAILABLE AS A KIT
FOR ONLY $57.95*

£dded features for extra versatility. An impecved kit ver-
sion of the famous RCA SENIOR VOLTOHMYET,
Mos: important new feature: a half-volt -Lil-scae DC
rarge for more acsurate measuring of low woltages used
in transistor circuits.
Extra plus featur2: Pre-assembled, factory-tzsted DC/AC-
OHVS probe (WG-299D) included with every kit.
Other deluxe featwres:
® 3 26Y%” meter—one of the most readable =ver desizgned
rto a VIVM—electronicalls protected against busnout
o Color-coded scales cifferenziate
peak-to-peak and rms readings
® *=3% accuracy full-scale on both
AC and DC measuremerts.
o Less then 1% tracking error
@ Prec s om multiplier resistors accurate to +1%

@ Ragged J e-cast aluminum case with leather harcie
@ Brisned zluminum cont-ol panel with etched markings

RCA WV-98C (K)
Senior YoltOhmyst Kit

—— )
-

M/
T MEASU
.

RCA Senior Vo tOhmyst W\-@. also available factorywired and caliosated, 579.50°

OTHER OUTSTANDING RCA KIT VALUES

AC voltages (D1 to 4200 volts peak-to-peak and 0.1 to 1500 volts rms)
0C voltages (J 005 to 1500}

Resistances () 2 ohms to 1,030 megohmrs)
/

RCA SUPER-PORTABLE
OSCILLOSCOPE

RCA WV-38A(K)

RCA VOLTOHMYST® KIT
WV-T7E(K) Only $29.95*

Famous VoltOhmyst®& quality and performance
at a low price! Special test features include:
separate 1.5-volt rms and 4-volt peak-to-peak
scales for accurate low AC measurements.
Measures AC and DC voltages to 1500 volts,
resistances from 0.2 ohm to 1,000 megohms.
Complete with ultra-slim probes, long flexible
leads, zpecial holder on handle to store leads.

RCA WV-T7E available factory-wired and
calibrated: $43.95*

Call yoer Authorized
RCA Tesr Equipment Distributor

@

VOLT-OHM-MILLIAMMETER KIT
Orly $29.95*

The V-O-M with the extras! « 0.25-volt and
1.0-volt DC ranges + Big easyto-read 54"
meter -+ Non-breakable sealed plastic case~
no glass to crack or shatter » lacks located
below switches to keep feads out of the way -
Spring clips on handle to hold leads - Attrac-
tive, scuff resistant, rugged carrying case,
only $4.95" extra.
RCA WV-38A available factory-wired and
calibrated: $43.95*

KIT WO-33A(K)

Only 379_95*

Now in kit form. A 'scope you can carry any-
where! Rugged and compact, yet weighs only
14 pounds. Just right for in-the-home and shop
troubleshooting and servicing of black-and-
white and color TV, radio, hi-fi components,
tape recorders, etc. Ample gain and band-
width for the toughest jobs. Scaled graph
screen and internal calibrating voltage source
for direct reading of peak-to-peak voltage.

RCA WO-33A available factary-wired and
calibrated: $129.95"

RCA ELECTRON TUBE DIVISION, HARRISON, N.J.

The Most Trusted Name in Electronics

®
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*User Price (Dptional)
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