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AC-DC tubes feature
controlled heater warm-
up time. . .increased

: heater life. .. defeat
profit-burning callbacks!
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New, improved 100-mA e

4
i

18FWGA
1BF X6 A
18F Y6 A
32ETHA
36AM3B

Familiar numbers, aren’t they? But
the “A” and “B” versions are brand-
new . ..introduced by Sylvania to
help you hold onto your home radio ‘
service profits. 1

The 100-mA heater concept. pio-
ncered by Sylvania, offers “cool”
operation in series-string conncc-
tion. But *“series-string,” as you
know, can be pretty hard on heaters
at the instant of “turn-on™; can
shorten tube life; can mean a call-
back. Now, Sylvania has incorpor-
ated significant controls on warm-up
time of the heaters. Surge voltages
on any one heater in this S-tube com-
plement are therefore minimized,
expectant tube life is extended.
Benefits to you? Obvious. . . high
probability of mighty few callbacks
due to Sylvania tube failure.

You too can beat the heat of profit-
burning callbacks. Don't just order
“tubes.” Always order SYLVANIA
TUBES. Electronic Tubes Division,
Sylvania Electric Products Inc,,
1740 Broadway, New York 19, N.Y,
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With thundering applause... ' = . ' aily b Don't be milled i o8

v =8 i there’s only one
here's what they say... : Mighty Mite!

® “Ii is the best tube tester I have ever owned.”

. HNICIAN
i e A MAGAZINE TEST LABS SAY ...
® “It's a real asset to any serviceman.” (35 years
in servicing) C.H.W., EAST PRAIRIE, MO., TV TECHNICIAN
® “This is the best checker I have ever used.” PF Re
E.L.R., HASTINGS, MICH., TV TECHNICIAN “Wn POrte,
. . i en Vo
® “A must for every serviceman. A real Time Saver tZ].- the l..:ﬁ:"“hg th:' 1960' o
at a reasonable price. W.P., ERIE, PA., TV TECHNICIAN cO”g(“‘;{ng a feuf”'ed t:y.odel T(;!?e 65
5 J q /] tri
® “The most complete and reliable instrument I ever gggggh. doo';, of refe?:e es , t"l:: up tol?eto Work
bought for this price.” The 310 the ‘éefeqs ‘;tu - -thUs;,,g Ester p
H.P.R., QUEBEC, CANADA, TV TECHNICIAN eve'] th’ghty 1\/[8 q)r'e b at h ve Ad D £ Ad
.. . . i !
® “I already own one. This is my second Mighty Mite.” b tOug;,e':;’ foun':;tr uct,-o‘;d With T’;)Stly E
PHILCO DISTRIBUTOR. ST. LOUIS, MO. - ®very :s[) The 1.8 test
g . . . P - troy Sl .
® “Mighty Mite has paid for itself the first month.” f \ i ;.
W.C., UNIONTOWN, PA., TV REPAIR Les D
& ® “] have found the Mighty Mite all that you say it is and £/e T— “ane
e g = d Cfron .
oL more. It tests tubes that my other tester, costing twice “We i /e wol'/d \
s as much, will not test.” L. K.E., W9PWQ, CHICAGO, HAM gffectiv:c"M ol -’an" 19
- t}u.eel‘ tetestersani; hagzgge tube, ]: * Poge 103
Oth, Sts " Lacp . Cen Noy .
neore S a er bPr £ Da Vi "
= %&M. * here’s why the ONLY glgz)ow“ht?)n[:; e‘s‘?e‘;';ied bya;{;-‘d atslizg as ';:03?

{ ) ,Mighty Mite finds them all. It checks tube grid 50 d op the 0 go()gew tubg TCIOQ ¢ ong of by
\ circuits with the same high sensitivity as the indis- 59 ® Mighyl Condjy: Previo, On the the
pensable Sencore LC3 Leakage Checker; yet it Y Mite »on s}
checks emission, leakage and shorts just like the L 5

big, expensive testers. That’s why we call it the i
Mighty Mite . . . you can’t miss!
Your Distributor : has them in stock

ADDISON 2, ILLINOIS
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We could list the new cLASSIC’s com-
plete specifications. We could com-
mission a poet to describe the sound
and the cabinet. Both good ideas, but
quite inadequate to the task, for the
new CLASSIC is a liring instrument.
You must hear it to know why it is the
most important speaker system avail-
able today. You must compare it to
all other makes to eliminate any doubt
that here 1s the only system you will
ever want.

For large rooms, small rooms—for
today and temorrow—here is the first
sensibly designed big sound system in

Here’s the
one and only
speaker system
y you will
ever want

Compare the
new Lniversity
Classic Mark 11

(o all other systems-
regardless ol price.

years. It creates a sense of spacious-
ness typical of yesterday’s massive
systems—but without making their
space demands. and without sacrific-
ing the intimate sonics and texture
necessary for the full enjoyment of
soloists and small musical ensembles,
A “major acoustic achievement,”
as many experts have declared. But
you decide for yourself. At any qual-
ity high fidelity dealer. $295.00.
3-WAY SPEAKER SYSTEM: high com-
pliance 15" woofer; 8" direct-radiator
mid-range; Sphericon super-tweeter.
RESPONSE: 20 to 40.000 cps. POWER

REQUIREMENTS: any quality amplifier
rated from 10 to 60 watts. DIMEN-
sioNs: 35" X 28)4” and 172" deep!

Write for the fully-documented
CLASSIC MARK 11 brochure and Univer-
sity’s “Informal Guide to Component
High Fidelity.”” Desk S-10, University
Loudspeakers, Inc., 80 S. Kensico
Ave., White Plains, New York.

Timeless Beauty and the Sound of Truth

A Division of Ling-Temeo Electronies. Ine.

l:u:crnomcs_ WORLD is publizhed monthly by Zif-Davis Publixiing Company at 434 South Wabash Avenuc., Chigaro 5. Tllinols. Subscription rates: one vear United States anad
posxesalons 55.00; Canada wmdd Pan Aol rienn Unlon countriea ®53.53t all olher forelgn countries 88.00. Second Class bostaké pald at Chicafo. lllinols and at additlonal malling
offices. Authorized by Past Office Department. Ottawa. Canada as Second-Clans mniter. October 1801: Vol. 88. No.

2 ELECTRONICS WORLD

www.americanradiohistorv.com
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PREPARE NOW FOR A
SECURE AND PROFITABLE CAREER
IN ONE OF THESE GROWING FIELDS

OF ELECTRONICS

LEARN
TRANSISTOR
OR
COMPUTER

TECHNOLOGY
AT

HOME

Learn with proven home study
courses from the Philco Techno-
logicul Center. Get practieal knowl-
edge with courses developed by
speeialists in electronics and train-
ing ... men who know the kind of
knowledge you need.

Choose from five courses:

1. Semiconductors—I"ransistor I’rinciples and
Practices. Learn theory, construction, ap-
plications of all 1y pus al transistors,

2. Introductionto AnalogComputers— Covers
theorics and fundamentals of analoy com-
pulers,

3. Analoy Computer Systems  (Advaneed
Level)—Covers the analog gestem con-
eepts and moethods,

4. Automatic Digital  Computers— Digital

computer theory, maintenanee, installa-

tion, basic programming.

Programming  for  Digital Computers—

Covers encoding, set-up and operation,

MAIL COUPCN TODAY
FOR FREE INFORMATION
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P.O. Box 4730, Philadelphia 34, Pa.
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COMING
NEXT MONTH

PERSONAL PORTABLE TV

Details on the Sony 8-301 transistorized
&-inch television receiver. Since it can
operate from either the a.c. pouer line or
rechargeable batteries, the set is a true
portable.

ADVANCES IN MEDICAL ELECTRONICS

Here are some of the unusual ways in
which electronics is being teamed with
medicine in order to give us a better un-
derstanding of life processes.

LISTENING TO STEREO

WITH HEADPHONES

This method has advantages of lower
cost, reduced power requirements, and
freedom from room acoustics problems.
A complete directory of available head-
phones with prices and specifications is
included.

COMPUTER REGISTERS

AND ACCUMULATORS

Circuits and techniques for holding and
transferring binary information and for
performing basic mathematical opera-
tions.

INDUSTRIAL X-RAY APPARATUS )
Many tests on materials can be made in
no other way or no better way than by

radiographic examination. The varietv of
methods and equipment are covered,
along with details on how such equip-
ment works.

IMPEDANCE MATCHING IN P.A. SYSTEMS

The concluding article in this series couv-
ers the constant-voltage method of
matching—simple aritiunetic is all that is
needed to do the job,

STANDING-WAVE INDICATOR

FOR CB TESTING

Design of a compact antenna-matching
bridge for most efficient power transfer.
The eircuil requires a minimum number
of parts.

SERVICING TAPE-RECORDER

DSCILLATORS

In order to insure top performance from
a tape recorder the oscillator circuit must
operate at peak efficiency. Here is how
to check and adjust it.

All these and many more interesting and
informative articles will be vours in the

November issue of ELECTRONICS
WORLD . .. on sale

October 17th
r—r —
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change of address. Include vour old address. as welltais new—cnclosing if possible an address label from
a recent issue.
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care. however publisher assumes no responsibility
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NOW! GRANTHAM SCHOOLS OFFER FIVE DYNAMIC COURSES

F.C.C. LICENSE
PREPARATION

WHAT'S IN YOUR FUTURE?

Are you planning your future or just
drifting into it? Now is the time to get
an F.C.C. license. Now is the time to pre-
pare for higher pay — make your future
secure.

F.C.C. LICENSE—THE KEY TO
BETTER JOBS

An F.C.C. commercial license is your
ticket to higher pay and more interesting
employment. This license is Federal
Government evidence of your qualifica-
tions in electronics.

GRANTHAM TRAINING
PREPARES YOU

Grantham School of Electronics spe-
cializes in quality training in communica-
tions electronics. preparing students (0
pass F.C.C. license examinations.

The Grantham Communications Course
teaches you to understand electronic
theory — teaches you the “wiy™ of elec-
tronics.

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

This course can prepare you quickly to
pass F.C.C. examinations because it pre-
sents the necessary principles of electron-
ics in a simple “easy-to-grasp” manner.
Each new idea is tied in with familiar
ideas. Each new principle is presented
first in simple, everyday language. Then
after you understand the “what and why”
of a certain principle, you are taught the
technical language associated with that
principle. You learn more electronics in
less time., because we¢ make theory easy
and interesting. NOTE: All necessary
math is included in the course.

S —

Grantham Schools

FOUR RESIDENT SCHOOLS

To better serve our many students throughout the entire coun-
try, Grantham School of Electronics maintains four Divisions —

located in Hollywood, California;

Wash.; and Washington, D.C. Grantham offers rapid courses in
F.C.C. license preparation, either by home study or in resident

classes.

LOS ANGELES * SEATTLE * KANSAS CITY * WASHINGTON

CORRESPONDENCE OR RESIDENCE CLASSES

Grantham training is available by correspondence or in resi-
dent classes. Either way, you are trained quickly and -well. Write,
or mail the coupon for details on the course you select.

ACCREDITED BY THE NATIONAL HOME STUDY COUNCIL

October, 1961

INDUSTRIAL
ELECTRONICS

TECHNICIANS NEEDED

Today, the need for industrial tech-
nicians is greater than ever. There is a
particularly great need for technicians
who are trained in electronics.

To meet this need. Grantham Schools
now offer a complete course in electronics
technology. When you graduate from this
course. you will be qualified as an Indus-
trial Electronics Technician—you will
have a good background of theoretical
knowledge and laboratory training.

COURSE DEVELOPED FOR INDUSTRY

As a student of this course you will
study subjects that have been prescribed
by selected industrial people. who assisted
Grantham Schools in developing this
course. You will gain knowledge of indus-
trial equipment through a planned pro-
gram of theory and lab work. You will
work on actual industrial control equip-
ment!

ADVANCED ELECTRONICS COURSE

This is an advanced industrial elec-
tronics course. This course will qualify
you for electronics employment in such
fields as aeronautics, computers, industrial
controls. manufacturing, microwave. com-
munications. and others. Entrance require-
ments include basic math. and basic
electronics. You may qualify for entrance
by successfully passing our entrance
examination. (Note: Successful comple-
tion of the Grantham F.C.C. license
Course qualifies you for entrance without
examination.) Write for details.

INSTRUMENTATION

Following completion of the Grantham
Industrial Electronics course you will
also be qualified for entrance into the
Grantham course in Industrial Instrumen-
tation. Write for details.

R —

PRE-ENGINEERING
MATHEMATICS

ARE YOU WEAK IN MATH?

Here is a course which provides all the
necessary mathematical background for
prdcmdlly any technical course of instruc-
tion one may desire to take. It is designed
specifically to qualify you for the
Grantham course in Engineering Analy-
sis. Starts out with simple arithmetic
covers logarithms. slide rule. algebra,
geometry and trigonomeltry.

GOLLEGE LEVEL? HIGH SCHOOL LEVEL?

This is definitely a pre-engineering
math course. It starts at the high school
level. There are only three requirements:
Intelligence. an inquiring mind, and the
desire to improve yourself as a profes-
sional man.

If you are a high school graduate, you
should be able to commence smoothly
with Lesson | and advance easily through
the 15 lessons which comprise this course.
While doing this. you will gain new in-
sight into familiar subjects and find vour-
self picking up new ideas as you go.

ENGINEERING ANALYSIS

A MODERN ENGINEERING COURSE

Engineering Analysis represents a
space-age approach to technical educa-
tion. It presents the entire field of analysis
in a unified and practical manner. All the
mathematics. graphics. applied mechanics
and dynamic system analysis that the
engineer nceds to engage in the exacting
and demanding work of our advancing
technology are included.

A high school diploma or equivalent.
plus completion of the Grantham Pre-
Engineering Mathematics course. is re-
quired for entrance into this section of
the Grantham Engineering Series.

Write for details on this modern
approach to technical education.

v

LOS ANGELES

KANSAS CITY

WASHINGTON

MAIL COUPON FOR LITERATURE

www americanradiohistorv com
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Kansas City, Mo.; Seattle, 1 TO: GRANTHAM SCHOOLS, INC. :
i NATIONAL HEADQUARTERS OFFICE
D 1505 N. Western Ave., Hollywood 27, Calif. w6k 1
] Please send me full details on the course indicated below. 1
J ! understand that there is no obligation ond no sclesman will call. [ |
B Name AGE :
: ADDRESS 1
(] Ity STATE ]
I Send details on: E] Instrumentation ]
1 [J E.C.C. License [[] Emgineering Math 1
1 [] Industrial Electronics [[] Engineering Analysis [
g | am interested in: [] Home Study [ ] Resident Classes J

I---------------a--------
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Profiles in Electronic Engineering Technology

“a GREI home study
program helped me
feel at home with
electronics engineers.”

“Since [ took a CREI Home Study
Program in Electronic Engineering
Technology, my pay has increased
a great deal and my responsibilities
tripled. At present I am Supervisor,
Electronic Test Dept. Your course
has given me the background to feel
at home with Electronics Engineers
on the job.”

Richard S. Conway
Supervisor, Electronic Test Dept.
Wilcox Electric Co.

Kansas City, Missouri

ELECTRONICS KNOWLEDGE YOU CAN USE., CREI Home Study
preparation gives R. S. Conway the technical background to deal with Engi-
neers as Supervisor, Electronic Test Dept., Wilcox Electric Co.

INDUSTRY-RECOGNIZED CREI HOME STUDY PROGRAMS PREPARE
YOU FOR INCREASED RESPONSIBILITIES AND HIGHER-PAYING
POSITIONS IN THE EXPANDING ELECTRONICS FIELD.

THERE IS A CREI PROGRAM TO MEET YOUR NEED. Today thou-
sands of advanced electronics personnel—engineering technicians,
engineers, administrators, executives—attribute their present high
salaries and positions to their CREI home study of Electronic
Engineering Technology. Wherever you go—wherever thorough
knowledge of electronic engineering technology is a prime requi-
site—CREI Home Study students and alumni are welcomed.

TOP SCIENTISTS CONTRIBUTE TO COURSES. More than 20,500
CREI students are presently working in almost every phase of
electronics in all 50 states and most countries in the free world.
They study courses to which a number of today’s leading engi-
neers and scientists have contributed. They are guided and
assisted by CREI’s staff of experienced instructors. How long it
takes to complete a CREI Home Study Program depends on
on-the-job experience, the amount of time devoted to study and
the program selected.

DEMAND FOR CREI-PREPARED MEN IS GREAT. It far exceeds the
supply and has for many years. Specifically designed to prepare
you for responsible positions in electronics, CREI texts include the
latest advancements in electronics. We invite you to check the
thoroughness and completeness of CREI Home Study Programs
in the catalog provided on request. They include:

INTRODUCTION TO ELECTRONIC ENGINEERING TECHNOLOGY ~ ELEC-
TRONIC ENGINEERING TECHNOLOGY - SPECIALIZED COMMUNICATIONS
ENGINEERING TECHNOLOGY « SPECIALIZED AERONAUTICAL AND NAVI-

www.americanradiohistorv.com
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EMPLOYERS GIVE YOU SPECIAL CONSIDERATION for advancement
with CREI Home Study preparation. Quality Control Manager ReyV.
Smith of Wilcox Electric Co. explains this to CREI alumnus Conway.

INCREASE YOUR PROFESSIONAL STANDING. A CREI Home Study
Program helps you gain new authority and respect. Examining a complex
installation with Conway is R. M. Soldanels, a technician at Wiicox Electric
Co. who is currently studying a CREI Program at home.

GATIONAL ENGINEERING TECHNOLOGY + SPECIALIZED TELEVISION
ENGINEERING TECHNOLOGY - SPECIALIZED SERVOMECHANISMS AND
COMPUTER ENGINEERING TECHNOLOGY - SPECIALIZED ENGINEERING
MATHEMATICS « AUTOMATION AND INDUSTRIAL ELECTRONIC ENGI-
NEERING TECHNOLOGY - NUCLEAR ENGINEERING TECHNOLOGY

RATES HIGH WITH INDUSTRY. The high calibre of CREI Home
Study Programs is attested to by America’s biggest corporations,
where CREI students and alumni attain positions ranging from
engineering technicians to engineers to top officials. Such com-
panies are National Broadcasting Company, Pan American Air-
ways, Federal Electric Corporation, The Martin Company,
Northwest Telephone Company, Mackay Radio, Florida Power
and Light, and many others. These companies not only recognize
the educational qualifications of CREI men, but often pay all or
part of the tuition.

ELECTRONICS HOME STUDY SPECIALISTS. CREI Home Study
Programs are the product of 34 years of experience; CREI itself
was among the first to have its curricula accredited by the Engi-
neers’ Council for Professional Development. Each program is
developed with the same painstaking skill and care that CREI put
into its World War II electronics courses for the Army Signal
Corps, its special radio courses for the Navy, and its post-war
group training programs for leading aviation and electronics
companies. For those who can attend in person, CREI maintains
a Residence School in Washington, D. C., also offering ECPD
accredited Technical Institute curricula.

REQUIREMENTS FOR ENROLLMENT. Pre-requisite is high school
education or equivalent plus basic electronics training and/or
practical electronics experience. (Electronics experience and/or

PREPARE FOR A SECURE FUTURE in electronics with a CREI Home
Study Program. Richard Conway is shown relaxing in his yard with his
children. CREI helped further his career, increase his income.

B T el

oy

YOUR WHOLE FAMILY SHARES YOUR SUCCESS. Living is better for
everyone when you gel promotions and advancements through CREI Home
Study. Above, Mrs. Conway and their two children, Cynthia and David,
share Richard Conway's success.

training not necessary for Residence School.) If you qualify, send
for the latest CREI catalog at no cost. Veterans may apply under
the G.I. Bill. If doubtful about your qualifications, let us check
them for you. Mail coupon or send your qualifications to: The
Capitol Radio Engineering Institute, Dept. 1110-H, 3224 Six-
teenth Street, N. W., Washington 10, D. (F

The Capitol Radio Engineering Institute
ECPD Accredited Technical Institute Curricula » Founded 1927
Dept. 1110-H, 3224 16th St., N.W., Washington 10, D.C.

1 am interested in the opportunities cfered by the CREI Home Study
Programs in Electronic Engineering Technology.

[J | betieve my qualifications as listed
below meet CRE! requirements. Please
send me your latest catalog at no cost.

O Please check my qualifications below and
let me know if 1 am eligible for CREI
Home Study Programs.

CHECK [ Servo and Computer Engineering [ Automation and Industrial Elec-
FIELD OF Technology tropic Engineering Technology
GREATEST Electronic Engineering Technology _ [J Nuclear Engineering Technology
INTEREST: Aero and Navigational Engineering Technology

My educational and Electronics experience qualifications are: (All information held in confidence)
Employed by.
Type of present work.

Education: Years High School. ... .Other

Electronics Experience. ........on0enns
Name, P R L T T T
AdOIeSS. . oivsisasaastiiarsananisansanconsns Y T O R R

L5, Y ARy Zone. ), JNEEETTETNpp——y.
Check: {3 Home Study [3J Residence School [J G.1. Bill

——————————_—_————e— e —————————
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ENJOY THE
ETHEREAL MUSIC
of the

THEREMIN
Kits...only $49.95

3 L

Play the THEREMIN without
tonching 1t—the movements of your
hands around the THEREMIN con
trol both pitch and volume. You
and your friends, will like the fas-
cinating sound of the THEREMIN
—the most mysterious, the most
modern of muslcal lnstruments

Kit features quality in com-
ponents and appearance. Parts made
by well - known manufacturers.
Powered by a single small 6 volt
battery. Bolid hardwood cabinet
with walnut finlsb. Size: 2214* 3
6% x 3%". Antennas of solld
alumizum, polished and anodized
goid. Pitch range: 5 octaves. Can
be used as a sound source with any
hi-f} system.

Your THEREMIN
is easily assembled from illustrated
directions. Also included are sug-

gestions on playing
his transistorized

THEREMIN %it. feared @ A-MOOg
in the Jan. 1961 fssue of —§§ rewa I
this magazine, (s only . L
$49.95 plus shipping costs

for 9 lbs. Send check or

money order to:
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BEACON,

with “STATIC SHEATH"

The Ultimate in Citizen Band
Base Station Antennas

Improves signal/neise up to 20 DB
by eliminating precipitation static
The new MARK II Super Beacon with
exclusive “Static Sheath”* js the most
efficient, most rugged 27 mc. base station
antcnna made! 19 feet overall, MARK 11
places the radiated signal directly on the
horizon for maximum contact with mo-
bile units. The “'Static Sheath''* is a
protective, highly attractive gray plastic
covering that virtually eliminates noisy
precipitation static . . . increases receiver
sensitivity up to 20 DB! Furnished with
launcher-matcher cable and coax con-
nector; climinates ground radials
or skirts, 50 chm impedance. Eas-
ily installed with clamp mounting.

*U.S. Process Patent 2.938 210
Your Electronic Parts
Distributor has the MARK l in Stock
for Immediate Delivery.

" MARK MOBILE, Inc.

| Dept, EW-10, 5441 West Farge Ave.
MM Skokie, Illinois

.=. for the Record

By W. A. STOCKLIN

Editor

THE ELECTRONICS “TECHNICIAN”

| N important fact- -one that many of

our present readers are not fully
aware of—is that this publication has
directed its efforts to the electronics
technician ever since its founding in
1919. Over the yvears the industry has. of
course, changed and so have the qualifi-
cations of the technician. Back in 1919,
the electronics industry was confined to
amateur radio activities.

From that point we moved rapidly
through the hobby stage, to AM radio,
FM radio, and television. Directly aflter
World War II, the largest group of elec-
tronics technicians was working in serv-
icing consumer products. To this day,
this facet of the industry involves an im-
pressive number of technicians and will
continue to be an important segment of
our readership.

Within the past few years the industry
has shown signs of change and, in es-
sence, has grown up. All of this can be
attributed to military. government, mis-
sile, and industrial activities. This, for
the most part, is history. Looking ahead,
we foresee another stage. It is the period
of “automation’” when equipment con-
trolled by “electronic brains™ will per-
form many functions which are today
handled manually. The technician will
not be replaced but will, in fact, gain in
stature. Technicians will be needed to
operate and maintain this equipment
and, in many cases, will serve as sup-
porting personnel for original design en-
gineers.

We know the industry, but who can
actually define today’s “technician™?
Within the past year or two, dozens of
surveys, statistical compilations, and
various studies have been made of this
group. Some of the reports have thrown
a little light on the problem but, in es-
sence, most of the material obtained has
been so broad in nature that very little
of it can be applied directly to the etec-
tronics industry.

We do know that there are about 125, -
000 full- and part-time servieemen main-
taining consumer products and that
there are approximately 100.000-125,000
electronics engineers and scientists.
There are, in all, about 400,000 to
500,000 electronics technicians, not
including military personnel. This is
an impressive figure, and yet we
know that there are not enough tech-
| nicians.

Part of the responsibility of any pub-
lication is to eliminate confusion within
the industry it serves. With this thought
in mind, we propose to define and sub-
divide ‘““technicians” as follows:

1. “Design Technician”--the man who
works with the engineering department
developing new designs and building
prototypes.
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2. “Service Technician"—the man
who services or maintains electronic
equipment in both the consumer and
industrial areas.

3. "Operation Technician”--as the
nanie implies, the man who operates
electronic equipment.

In all cases. we would automatically
eliminate any individual who lacks a
basic, fundamental knowledge of elec-
tronic theory. A ‘“technician” should
have at least two years of technical
training beyond high-school level, or
have the equivalent amount of techni-
cal experience, and should be capa-
ble of reading circuit diagrams. This
eliminates, for the most part, drafts-
men, equipment operators who only
know which buttons to push. and line
testers who perform the same function
day in and day out. There are, of course,
cases where the job requires aectual
knowledge of electronic theory. Such
men could then be granted the title of
“technician” in recognition of their
higher status,

We have used the word “technician”
throughout this editorial, well aware of
the fact that this term is frowned upon
in some quarters. We agree that this
word may not have as much prestige
as it should have because of careless
misapplication- but what other title
more clearly identifies the technically
trained professional we have been dis-
cussing?

We do know that with a number of
companies *“technician” is a elearly de-
fined job category involving certain spe-
cific qualifications. In other companies
the titles “*Associate Engineer,” " Assist-
ant Engineer,” and "Labh Assistant” are
bestowed freely- -adding to the general
confusion. Obviously, being human, we
all enjoy an impressive job title. How-
ever, we don’t feel that it is fair to in-
fringe on an engineering title without
the degree and experience to back it up.
In some instances an impressive title
without the prestige and prerogatives is
a disadvantage since it may involve a
straight salary and deprive the techni-
cian of overtime pay.

We have given considerable thought
to the task of coining a new title to re-
place the word “technician,” but with
little success.

Qur goal. of course, is to eliminate
confusion and increase the prestige of
the technicians in our industry. Unlike
Shakespeare who asked “What's in a
name?’. .. we want the word “techni-
cian” to be specific and meaningful. As
mentioned before, the points we have
covered here are suggestions on our
part. Needless to say, we will welcome
your ideas—pro or con—on this im-
portant subject. A

ELECTRONICS WORLD
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CITIZENS BAND TRANCEIVER HAS A
UNITIZED CHASSIS

with 5 individual hand wired segments for simple
installation, maintenance and parts replacement.
PLUS THESE OUTSTANDING FEATURES

o TRIPLE CONVERSION ® ELECTRONIC SWITCHING (no relays)
® TWO IF STAGES (262 k) o BUILT-IN “S” AND "RF" METER

® 12 CHANNEL TRANSMITTING

® FIXED AND TUNABLE DRIFT-FREE s o s

RECEIVING o MOBILE OR BASE (117 V. and 12 V.)
® QUTPUT EXCEEDING 3 WATTS ® AM RADIO (optional extra)
AND THESE EXTRAS
o [ntire unit slides out easily on ® lowes! noise front end
facks ® Gleaming chrome cabinet finisn
® Built-in noise Iumu.ter, built-in squelch o All metal parts cadmium plaled for
o Front panel RF gain control marine use
Dealer Note: Get full details on exclusive e.c.l. Franchise Plan.
$189.50
H slightly higher west of Rockies
@.@%elecfronics communications, inc.
325 no. macquesten pkwy mt. vernon, n. y.
October, 1961 v
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EXTRA!
FANON

FEATURES
GIVE YOU

8 to 70 WATTS

1. More microphone inputs

2. Higher wattage output

3. 70 volt output line tap

4, Tamper-proof, concealed
cable connections

5. Modern low silhouette

6. “Circuit Sentry” Fuse

The conservative ratings of
Fanon amplifiers assure you
optimum performance which
provides you with more value
per dollar spent. Typical is the
Fanon Model 3320-20 watt:

Model|Brand |Brand

3320 & B
Rated output: 20 W | 15W | 18W
Inputs: 4 2 3
Controls: 4 3 4
Concealed

Connections: Yes No No

The big FANON line is com-
plete with horns, speakers,
baffles, mikes, mike stands and
are available for FANON PA
Amplifier Systems.

Write for detailed

Telephane
intercom Systems

FANON

ELECTRONIC INDUSTRIES, INC.

438 FRELINMGHUYSEMN AVENUE
HEWARK 12, NEW JERSEY

Hzrmig-
Business Intercam

I;FF h |

FROM OUR READERS

| “DYNATUNER'® LAB REPORT
To the Editors:

We would like to clarify a point or
two in your excellent report on the
“Dynatuner” in the Septiember ELEcC-
TRONICS WORLD.

The circuit referred to as “a wide-
band balanced ratio detector” is actual-
ly a wide-band discriminutor design, al-
though it bears superficial resemblance
to a ratio detector. There is no electro-
lytic capacitor across the output (a
characteristic of the ratio detector) al-
though the balanced bridge discrim-
inator does invert the diodes. There is
no change of output level with signal
strength. which is true of the ratio de-
tector. In fact, the “volume sensitivity"
of the “Dynatuner’ is infinite.

We were quite surprised at the drift
figure obtained in your measurements,
as it is outside our acceptable toler-
ances, and may be the result of a de-
fective component which slipped by.
While this amount of drift may not be
noticeable to the user, it is still more
than the design intends.

RoBERT H. TUCKER
Dynaco, Inc.
Philadelphia, Penna.

We are glad to set the record straight
concerning the detector circuit used
in the tuner.—Editors.

=

FREE ESTIMATES
To the Editors:

First, let me congratulate you on the
fine coverage you have given recently
to the sticky problem of ‘‘free esti-
mates.” As a former TV technician and
independent businessman I understand
only too well the unrewarding and
often costly policy of giving the cus-
tomer something for nothing. Our free
economy cannot operate successfully
| with such a policy: and no segment of
|that economy can long defy the simple

logic of getting paid for services ren-
| dered.

Mr. Frye's approach to the problem
is forthright and honest. But it can't
succeed. “Free Estimates,” as a slogan,
has been too long identified with all
types of repair services to be success-
fully bucked by the independent TV
shop operator. Charging for estimates
will not make the cash register tinkle
a happy tune; instead, it will tend to
make that cash box into a repository
| for lead nickels and tin quarters.

On the other hand. Mr. Marsh's solu-
tion is fine, as far as it goes. The trou-
ble here is that it doesn’t go far enough!
The real solution is simple. Quote the
customer a real healthy figure based on
vour past encounters with the equip-
ment in question. and on the readily
observable symptoms. When the job is
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completed give him a square count in
figuring up the bill. In most instances
that bill will be anywhere from 30 to
50 per-cent lower than the estimate.
This kind of treatment cannot help but
put grins on the faces of your cus-
tomers, and enlist their active partici-
pation in advertising your integrity.
H. M. LAYDEN
Bronx, New York

Two different ways of handling “free
estimates” were covered in a recent
“Mac’s Service Shop” by John Frye,
and in the urticle “Practical Repair
Estimates” by Allan Marsh, both in our
May issue. The above comments on free
estimates together with Reader Lay-
den’s solution to the problem are quite
interesting. Howerer, he may simply
have proved once more that there is no
“real” solution. What happens to the
customer who is driven away by a
boosted estimate into the arms of a
competitor who has given a deliberate
under-estimate?

The customer may be quite unhappy
when he gets a bigger bill than he ex-
pected. but the service technician will
have lost the job.—Editors.

IMPROVING THE WILLIAMSON AMPLIFIER
To the Editors:

Talbot M. Wright's “Improving the
Williamson Amplifier” in your June is-
sue is an interesting and informative
article. However, Mr. Wright isn't dis-
cussing what he says he is.

Mr. Wright apparently holds the opin-
ion that virtually any amplifier employ-
ing feedback from the output trans-
former secondary to the input tube
cathode is a “Williamson.” But the Wil-
liamson amplifier. as designed by
D. T. N. Williamson, differs significantly
from the hybrid of Mr. Wright's article.

Much of Mr. Wright's discussion, for
example, concerns the ‘‘capacitor by-
passing the cathode resistor of the out-
put stage,” although there is no such
component in the true Williamson. In
faet, Williamson deliberately avoided
the use of a hypass capacitor here, As
he states in one of his Wireless World
articles. the “common unbypassed cath-
ode bias resistor ... assists in preserv-
ing the balance of the stage under
dynamie conditions.” And he adds that
such a ecapacitor, if used, would intro-
duce still another source of phase shift
and possible instability, a matter Wil-
liamson took great care to avoid.

Another author. Robert M. Mitchell,
in discussing ““The Effect of the Cathode
Capacitor on Push-Pull Output Stages”
(Audio. November, 1955), found this ca-
pacitor served no useful purpose with
class A outputs, but “in the case of a
class AB amplifier, the bypass capacitor

ELECTRONICS WORLD
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INDIVIDUAL
WIDE-VIEW
SCALE FOR
EACH RANGE
GIVES

Quick,

irect, Error-free

Readings without Multiplying!

Here's another exciting first by B& K. With direct-reading
single scales, this professional automatic VTVM makes it
easier, faster than ever to read the exact answer accu-
rately on the correct scale . . . without reading difficulty,
calculation, or chance of error. (Greatly simplifies true
reading of peak-to-peak voltages of complex wave forms
in video, sync and deflection circuits, pulse circuits, radar
systems, etc.

All scales are direct reading. Every scale is the same full
size, and only one scale is visible at any one time. Once
vou set the range switch properly, it is impossible to read
the wrong scale.

The DYNAMATIC 375 utilizes a single DC-AC ohms
probe, anti-parallax mirror, and other desired features

to make accurate meagsurements with utmost con
venience and reliability in laboratory, factory preduction,
or service shop.

Includes sturdy swivel stand which permits |
tilting *'378" to any desired viewing angle,
swings up as convenient carry-handle. . \
% -
K u B .
\ I'-Q

See Your B&K
Distributor
or Write for

Catalog AP18-N

D
|

October, 1961

O vTVMm

DYNAMATIC

375

Automatic
Vacuum-Tube
Voltmeter

individual Full-Size Scale for Each Range
Range Switch Automatically Sets Correct Scale
Only One Scale Visible at Any One Time

All Scales Are Direct Reading

No Multiplying . . . No False Readings

s Includes DC Current Ranges, too

Ranges: DC Volts 0-1.5,5,15,50, 150, 500, 1500
AC Volts (rms) 0-1.5,5, 15, 50, 150, 500, 1500
AC Volts (peak-to-peak) 0- 1.5, 5, 15, 50, 150, 500, 1500
DC Current 0.5 ma, 50 ma, 500 ma

Ohms 0-500 chms, 5 k, 50 k, 500 k, S meg,
50 meg, 1000 meg

Input Resistance: 11 megohms on all DC ranges

Accuracy: + 39% full scale AC and DC

Meter Movement: Sensitive 100 microampere

Precision Multiplier Resistors with + 1% afcuracy

Anti-Parallax Mirrored Scale for precise readings

Easy-to-See lridescent Knife-Edge Pointer

Single DC-AC Ohms Probe (supplied)

Includes 1% volt Battery. Operates on 117 volts 50-60 cycle AC

Sturdy, handsome metal case with converiient combination swivel
stand and handle. Size: 103" x 6%4" x 4" deep. Net wt: 8 Ibs.

model 375 Net, $8 993
BaK MANUFACTURING CO.
1807 W. BELLE PLAINE AVE + CHICAGO 13, ItL. &K
Canado: Atias Rodio Corp., S0 Wingold, Toronlo 19, Ont.
Expart: Empite Exporters, 277 Broadwoy, New York 7, U.5. A,
u
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NgT A HIT!
FULLY ASSEMBLED

!s absolutely necessary if the amplifier
is to perform within the modern limits

fof high fidelity performance.” This

statement leads to another eriticism of
Mr. Wright, who notes that “any ‘Ultra-
Linear’-type Williamson . . . will display

|a drop in “B+" during extremely loud

FULLY GUARANTEED $89.95

MODEL 393

w__m
reEipin) ¢ [Fole

frectsfut g

r” 4
SHONTS et & cuoers fisr O oanrs 151

LERRASE

mg6] 21 SRR Y T ?:mn

acatas ciea, ST

Jackson 598 |
Dynamic” Tube Tester

Don't let the price fool you. This is a genuine Dynamic tester . .. not a low
quality emission type! The 598 is completely flexible . . . tests TV and Radio
tubes under load to show you the true condition. It has all these famous
Jackson “Service-Engincered” features:

Variable Plate Voltage & Load

23 Secparate Heater Voltages

Variable Shorts Sensitivity Test

Line Voltage Indicating Control

Convenient Lever Switching

Zig-Zag Roll Chart

This is the ideal low cost tube tester for profit-minded service-men.

See it at your distributors . . . you’ll recognize the value at a glance!

1 » 0
SHORTS 15T 8 PLATE

New tube test data appears every month
in PF Reporter and Photo-Fact Folder

ELECTRICAL INSTRUMENT COMPANY
124 McDonough St., Dayton, Ohio

in Canada: Tri-Tel Associates Ltd., Willowdale, Ontario

12
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passages.” But the Williamson uses tri-
odes, not Ultra-Linear tetrodes, and in
view of statements published in Wire-
less World, Williamson does not favor
the Ultra-Linear connection. The damp-
ing factor of the Williamson, for ex-
ample. is 30, a factor any “redesigner”
would be hard put to approach with
Ultra-Linear circuitry. Further, the out-
put stage of the Williamson operates in
class A, not class AR. In fact, William-
son pointed out some of the problems in-

| herent in class-AB stages in his original
(1947) article,

All in all, Mr. Wright seems to be dis-
cussing various revamped versions of
Williamson's original circuit. rather
than that circuit itself. In justice to Wil-
liamson and his renowned amplifier,
might I ask whether Mr. Wright is also
of the opinion that all that glitters is
gold?

RICHARD A. FLANAGAN
New York, New York

Strictly speaking, Reader Flanagan
is correct. A better thouah longer title
for the article might have been. “Im-
proving the Ultra-Linear-Type Version
of an Amplifier that was Based on the
Original Williamson Design.” The ar-
ticle’'s first sentence does tie down a
little more closely than does the title
Just what circuit is being discussed.
Editors.

BC-221 TUBE REPLACEMENT
To the Editors:

I question the statement made in the
article "Using the BC-221 To Check
CB Frequency” (May issue) on replac-
ing the 6SJ7 tubes with RCA Special
Red ones. The audio output tube would
present no probhlem, hut the v.f.o. tube
I think would be quite another thing.
It would seem to me that the differ-
ence in tube interelectrode capacity
would throw vour dial calibration off
with the book.

Having to replace this tube due to
hurn-out has worried me ever since I
got the 221 and is one reason why I
have not left my unit on all the time.

PAUL S. ANDREWS
Rotterdam, New York

Here are Author Conhaim’s interest-
ingy comments on this question.—Edi-
tors.

Dear Mr. Andrews:

I can understand your concern about
replacing the 6SJ7 tube in the BC-221
with the RCA Special Red 5693. How-
ever, in actual practice, I found no dif-
ference in the operation of the BC-221.
In checking the RCA Tube Handbook,
vou will find that there is only a very
slight difference in the interelectrode
capacitances of these two tubes. The
input capacitance for the 5693 is listed
as 4.8 puf. minimum to 5.8 upf. maxi-
mum, while the 68J7 input capacitance

(Continued on page 16}
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Special Training
Equipment Included

Pick the field of your choice—and train
at home with the leader— NRI. In addi
tion to Industrial Electronics and FCC
License training explained at the right,
NRI offers comprehensive courses in
Radio-T'V Servicing and Radio-TV Com-
munications. Except for the FCC course,
all NRI courses include—at no extra cost
—special training equipment for actual
practice at home, building circuits and
working experiments. Makes theory you
learn come to life in an interesting, easy-
to-grasp manner.

Multiplexing, FM Stereo

Broadcasting Included

NRI training keeps up with the times.
New, additional profit opportunities exist
for the Technician who understands the
latest technical advances. Course mate-
rial now covers FM Stereo Broadcasting,
tells you about Multiplexing equipment,
other recent developments.

Learn More to Earn More

Act now. The catalog NRI sends you
gives more facts about the field of your
choice, shows equipment you get and keep.
No obligation. Cost of NRI training islow.
Monthly payments. 60-Day Trial Plan.
Mail postage-free card today. NATIONAL
RADIO INSTITUTE, Washington 16, D.C.

Send for «\T‘K““}:\;&\
64-Page "ot
CATALOG piect

(OMCS.

NRI-0Idest and Largest Radio
Television School Now Offers

IN '3 cirary ELECTRONICS
& MILITARY

-
This is the age of Electronics. Rapidly ex- “\x
panding uses for Electronic Equipment in. N T
industry, business, the military demands
more trained men. Prepare now for a @\ AW,

b ;
career as an Electronic Technician to > %
assure advancement or to profit from your n
hobby. NRI now offers a complete course

in ELECTRONICS—Principles, Practices, Maintenance.
Computers, telemetry, automation, avionics are changing
our world, yet all employ the same basic principles . . . and
that is what this NRI course stresses with illustrated
lessons and special training equipment. Mail card below.

NEW HOME STUDY TRAINING
FOR YOUR FCC LICENSE

A An FCC Commercial License combined
M with NRI time-tested training can be the
keys to a better future for you with higher
pay, interesting work, more rapid advance-
ment as the rewards. Prepare at home
quickly for your FCC examinations through
NRI’s new, low-cost, special training. Like other NRI-
trained men, you can be monitoring TV shows, radio
broadcasts, operating shipboard and aviation radio, or
holding down other important jobs. Get full details—
mail the card below.

FOR MORE INFORMATION-TURN PAGE

Cut Out and Mail—No Stamp Needed

NRl NATIONAL RADIO INSTITUTE
Y WASHINGTON 16, D.C.

Send me your Electronic, Radio-TV catalog without cost or obligation.
1 am interested in the course checked below! (No representative will call.
Please PRINT.

|

|

|

|

|

:

| O INDUSTRIAL ELECTRONICS (O COMMUNICATIONS
: [J FCC LICENSE [J SERVICING X
|

|

|

|

|

|

|

|

Name Age
Address

City Zone State
ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL
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ELECTRONICS NEEDS
4 TO 7
QUALIFIED TECHNICIANS

AR

FOR EVERY ENGINEER

Choose from 4 Courses

1

2

INDUSTRIAL ELECTRONICS

Learn Principles, Practices, Maintenance
of Electronic equipment used today by
business, industry, military, government.
Covers computers, servos, telemetry, multi-
plexing, many other subjects.

FCC LICENSE

Every communications station raust have
one or more FCC-licensed opers tors. New
NRI course is designed to prepsare you for
your First Class FCC exams. 7ou learn
quickly, training at home in your spare time.

COMMUNICATIONS

Training for men who want te operate and
maintain radio and TV stations; police,
marine, aviation, mobile radio, etc. Includes
FM Stereo broadcasting. Course also pre-
pares you for your FCC license exam.

SERVICING

Learn to service and maintain AM-FM
Radios, TV sets, Stereo Hi-Fi, PA systems,
etc. A profitable, interesting field for a
spare-time or full-time business of your own.

Join The Thousands
Who Trained For
Advancement With NRI

Thousands of NRI graduates throughout the U. S. and Canada
are proof that it is practical to train ot home. NRI graduates are
in every kind of Electronics work: inspectors, maintenance men,
lab technicians, testers, broadcasting and mobile communica-
tions operotors, Radio-TV service technicians, or in essential
military and government posts, Catalog tells more about what
NRI graduates do and earn. Mail postage free card. :

“THE FINEST JOB | EVER HAD" is what Thomas Bilak, Jr.,
Cayuga, N. Y., says of his position with The G. E. Advanced
Electronic Center at Cornell University. He writes, “Thanks
to NRI, I have a job which I enjoy and which also pays well.”

BUILDING ELECTRONIC CIRCUITS on specially-designed plug-in
type chassis, is the work of Robert H. Laurens, Hammonton,
N.J. Heis an Electronic Technician working on the “Univac”
computer. Laurens says, ““My NRI training helped me to
pass the test to obtain this position.”

b

"I OWE MY SUCCESS TO NRI” says Cecil E. Wallace, Dallas,
Texas. He holds a First Class FCC Radio-telephone License
and works as a Recording Engineer with KRLD-TV.

pd.

MARINE RADIO OPERATOR is the job of E. P. Searcy, Jr., of
New Orleans, La. He works for Alcoa Steamship Company,
has also worked as a TV transmitter engineer. He says, "I
can recommend NRI training very highly.”

)
i

FROM FACTORY LABORER TO HIS OWN BUSINESS that rang up
sales of $158,000 in one year. That’s the success William

Y

SEE OTHER SIDEEEK i1 F. Kline of Cincinnati, Ohio, has had since taking NRI
)

BUSINESS REPLY MAIL

NG POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

POSTAGE WILL BE PAID BY

1D

)

/ National Radio Institute
3939 Wisconsin Avenue
Washington 16, D.C.

training. "The course got me started on the road,” he says.

S — —i NRI IS OLDEST—LARGEST
B Ng?‘gf“) : SCHOOL OF ITS KlND B
W ashington, D.C. ! 121

Training men to suc- f & / "'r?
ced by home study has 'r_-{i :;e' f 3
been the National ; "....g_. /.

Radio Institute’s only =* 3 :
business for over ;"‘::—ig ‘ -
45 years. NRIis  ~,9° ﬁ m

) m—

America’s oldest and
largest Electronics

home-study school.
I Don’t delay. Cut out
and mail POSTAGE-
FREE CARD.

MAIL POSTAGE-FREE CARD
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Now, Electro-Voice offers the finest acoustically-
correct enclosures for your home musi¢ system
... and at a saving to you of up to 509;!

In just a few short hours, you can assemble

an E-V KD6 Aristocrat or KD9 Marquis kit

— without special tools or previous woodworking
experience. And you'll obtain the same full
sound as the factory-assembled models

... yet you'll save up to one-half!

Carefully pre-cut and complete with easy-to-
follow instructions, each E-V enclosure kit
features handsome birch veneer that can be
easily finished to match any decor, with
complete E-V Finishing Kits. For the final
sparkling accent, an AK6 Grille can easily be added.

The KD6 and KD9 are each scientifically designed, acoustically
correct enclosures that will add up to an cxtra octave of performance to
any full-range speaker. The folded-horn KD6 uscs the corner of the
room as part of the horn, 1o increase performance without increasing
size. The KD9 with its rear-facing ducted port provides similar

range extension for along-the-wall applications.

Each kit is pre-cut for any 12" speaker. KD9 also accepts 15" speakers.
For superb results, choose one of the six E-V 12 speakers ranging in
price from $19.50 to $125.00. There is the precise model for your
requirements. Both kits are also designed for simple addition of any
E-V Building Block Kit. You can start with a coaxial speaker and
easily build 10 a complete 3-way system in step with your budget.

Bargain
Fidelity!

For the perfect combination of performance
and economy, put vour high fidelity
loudspeaker in an Electro-Voice kit

enclosure. You'll bring 'em back alive

—every favorite musical performance,

and at lower cost than you
dreamed possible! Write for your
free E-V catalog today!

in High

MODEL KD9
MARQUIS KIT

Superb response from 127
or 157 speaker when

used along the wall.
{shown with AK6 grilie)

MODEL KDé6
ARISTOCRAT KIT
Finesl corner enclosure
for any 12° full-range
or 3-way speaker.

MODEL KD6 ARISTOCRAT KIT For any
12* speaker. Also pre.cut for E-V Building
Block components and Wolverine Step-Up
Kits. Uses folded-horn plus corner of room to
extend range—save space. Size: 29% inChes
high, 19 inches wide, 15%; inches deep.Salpping
weight 36 pounds. Net each $39.00.

MODEL KD9 MARQUIS Similar to Aristo-
crat at left, but for 127 or 15" speakers. Ducted
rear port design provides optimum bass re-
sponse in along-the-wall installations. Size:
29% inches high, 19 inches wide. 14)4 inches
deep. Shipping weight 38 pounds. Net each

$36.00. $1.00. M —
Address—— = -
@ ELECTRO-VOICE, INC., Consumer Products Division, Buchanan, Michigan City. __ | L State T

E-V FINISHING KITS Complete with stain,
filler, sealer, shellac, high gloss and satin
varnishes, finishing papers, brushes and easy-
to.follow instructions. Available in Walnut, Cor-
dovan Mahogany, Fruitwood, Cherry, Golden
Oak and Ebony. Net each $6.00.

AKS6 TRIM KIT Add a sparkling brass grille
to KD6 or KD9. Net each $4.80.

E-V DO-IT-YOURSELF INSTRUCTION
BOOKS Complete, concise instructions help
the home workshop enthusiast to build E-V
high Tidelity enclosures. Available for Aristo-
crat, Marquis, Regency or Baronet. Net each

www.americanradiohistorv.com
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ELECTRO-VOICE, INC., Depl. 1014N

Buchanan. Michlgan
Please send my free

py of the E-v high fidelity calalog.
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DA-12

DA-35

I'T-1 —Mounted

DA-100

A SOUND APPROACH

Flexible. Versatile. Dependable. That's the new
Harman-Kardon Commander Series of amplifiers
and systems for commercial and industrial sound
use. They're ruggedly construeted for continuous
duty. They include deluxe features at popular
prices. They're designed and manufactured by
Harman-Kardon—noted for the quality, reliabil-
ity and superb performance standards of its high
fidelity produets, including the highly acelaimed
Citation Kits. /n short: the new Commander Se-
ries is built BY soundmen—FoR soundmen. Here
are some of the exclusive features that make these
the best instruments you ean buy for the price.
MASTER VOLUME CONTROL: Enables total
amplifier output to be varied without disturbing
other control settings. MINXER CONTROL: Con-
venient ONE KNoOB control permits fading and
blending of signal from two channels, in any de-
sired amount. (DA-25, DA-100) MULTIPLE IN-
PUTS: All at the rear—allow for an unusually
high degree of installation and operational flex-
ibility. ANTI-FEEDBACK FILTER: Equalizes
frequencies most sensitive to generation of feed-
back “how!’’ without reducing articulation — thus
achieving maximum power output under difficult
acoustical conditions. (DA-12) 25 AND 70 VOLT
OUTPUTS: Provides two constant voltage sys-
tems—70 and the newer 25 volt balanced system—
for optimum flexibility and economy in speaker in-
stallation. LOCKING COVERS: Unigue feature
on units in this price class—designed to prevent
tampering or accidental change of precise control
settings. I’LUS : Magnetic Cartridge Input; Tape
Recorder Output; Independent Power Switches;
and many other deluxe features.

16

to Commercial and
Industrial Applieation ...

THE NEW COMMANDER SERIES BY HARMAN-KARDON
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The Commander Series shown ahove
inctudes the following: Model DA-12,

12 Watt PA Amplifier

-$75.00 List;

Model DA-35. 35 Watt PA Amplifier
$119.95 List; Model DA-100, 100

Watt PA

Amplifier--$187.560 List;

Model DPR-7, Combination Mixer/

Preamplifier

- $75.00 List;

Model

PT-1, Phonograph Top—-$37.50 List;
Model L.C-1 and LC-2, Locking Panel

Covers: Model

LC-1 — $8.50 List,

Model LC-2-—5$9.00 List.

For informarive caralog on complite
Concmander Scries write 1hesi 1OE.

Commercial Sound Division

kardon

Harman-Kardon, Inc,
Plainview. N. Y.

www.americanradiohistorv.com

is listed as nominally 6 xf. Qutput ca-
pacitance for the 5693 is given as 586
aaf. minimum to 6.8 uxf. maximum and
the 6SJ7 is listed as nominally 7 unf. As
you can appreciate, there will be some
variation from tube to tube in the 63J7,
although the variability is not shown in
the tube handbook. According to the
BC-221 tech manual, tubes can be re-
blaced without need for recalibration,
so that the variation in the interelec-
trode capacitances apparently will not
affect operation. In practice, I found
this to be so.

Incidentally, the tube used in the
v.f.o. is normally a 6SJ7Y, the “Y"” in-
dicating a special low-loss base. This
tube is still being manufactured by
RCA. Our local RC A distributer ordered
6 of these tubes for me and had no dif-
ficulty getting them.

Concerning your remarks about, leav-
[ ing the BC-221 turned on at all times,
we feel, as do many tube engineers, that
tubes last longer under such conditions
than under on-off usage. Apparently,
many on-off cycles are harder on the
heaters of tubes than leaving them on
at all times. My BC-221 has been oper-
ating more than a year. left on at all
times. So far, I have replaced only a
53Y3 in the power supply because of a
badly cracked base.

R. L. ConualM
Dayton, Ohio
SPEAKER CONE TREATMENT

To the Editors:
| Here's another suggestion abhout
treating the edge of speaker cones to
i make them more compliant. Try some
| castor oil that has been thinned with
| acetone. This combination applied to the
cone edge will work just as well as
| glycerine and is less hygroscopic.
CHARLES F. WEIHER
University of Notre Dame
Notre Dame, Indiana

Still another sugaestion that we have
received recently came from a mann fac-
turer of self-lubricating contact clean-
ers. This manufactiver claimed that if
his slightly oily product wwere sprayed on
the edge of the speaker cone, it would
soften it up and lower its resondnt fre-
quency somerwhat. We wonld not want
to 1ry any of these treatments on high-
quality speakers. however, since it may
do more harm than good.—Editors.

COMPACT HI-FI AMPLIFIER
To the Editors:

In the circuitediagram of the 6-watt
amplifier (“Compact Hi-Fi Power Am-
plifier”) in your June issue, you show
the cathode connections for the 6BQ5's
as pins 1 and 3. In tubes made by some
manufacturers, pin 1 is an internal con-
nection that is tied to the control grid
(pin 2), therefore only pin 3 should be
used for the cathode. Incidentally. I
have built two of these units and am
| very pleased with their performance.
JoHN ROGERS
Harrison, N. J.

Reader Rogers is quite right. Those
| planning to build the amplifier please
take notice.—Editors. A

ELECTRONICS WORLD
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want to " move ahead
boost & In
your pay? &/ ELECTRONICS

e é'€7
N _—-—-‘0

Your FCC License Or Your Money Back!

Complation of the Mastar Course (both Sections}t will prepare you for a First Class
Commercial Radio Telephone License with o Radar Endorsement. Should you fail to
pass the FCC examination for this license ofter successfully completing the Master
Course, you will receive a full refund of all tuition payments. This guarantee is valid
for the entire period of your enrallment agreement.

FIND OUT HOW :
T oy on oot b pecuriny specilines sdwcerion v e ed o | |nvestigate our NEW Training Program in

tronics. .

You tan solve the problems that stump other technicions. Prob- computers’ servo Mechanllsms'
2 lems in electronics are becoming more complex. YTU'Idnbi“'y to M i. A I'f' d th Y

solve problems will help you get ahead in your field. g p

You mpn handle new electronic devices. Every day, advances are a ne Ic m I Iers an o ers .

being made in electronics. Only through education ¢an you find

out how to keep up with these developments and how to use

the new devices.

Get This Handy Pocket —
Electronics Data Guide -y

Free...

Puts all the commanly wsed conversian factars, formulas, tobles, ot sttt s
and color codes at your fingertips. Yours absolutely free if you

S uccess i u l mail the ¢oupon today. No further obligationt
Electronics

Accredited by The National Home Study Council

Cleveland Institute of Electronics

Desk RN 58, 1776 E. 17 St., Cleveland 14, Ohio

Training

Please send FREE carecr information material prepared
to help me get ahead in Electronics. | have had train-
ing or experience in Electronics as indicated below:

[] military [J] Broadcasting
Rodio TV Servicing [[J] Home Experimenting
.

Sorry, Not For BeglnnerS! Monvfocturing [J Telephone Compony
Please inquire only if you really want to get ahead and to odd Amotevr Rodio D (O] 507 A e ————
to whot you have olready learned in school, in the service, or
on the job. Some previous sthocling or experience in electronics,
electricity, or related fields is necessory for success in Clevelond In what kind of work are yov In what brupth of Electronics

Institute programs.

now engaged? are you interested?

Mail This Coupon Today.

Name. —— — = _Age
Address.
Cleveland Institute of Electronics "  Zome e
1776 E,. 17 St Desk RN58, Cleveland 14, Ohio
Desk RN 58
e o o o e
October, 1961 7
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Why the WINEGARD ELECTRONIC
MOST EFFECTIVE TV ANTENNA...

WHY? BECAUSE. ..

-E IT CAPTURES MORE SIGNAL than any other all-channel

[ antenna ever made. Patented design, electro-lens direc-
tor system, dual “TAPERED T” driven elements, 30
precision-tuned elements in all.

'__QLE IS THE ONLY TRUE ELECTRONIC ANTENNA. Unly the

Winegard Powertron is built with the amplifier as part
of the driven element—not an ‘“add-on” attachment.

IT ELIMINATES ALL SIGNAL LOSS that normally occurs be-

BV
Q. tween the driven element and the amplifier due to
transmission and coupling mis-match.

IT BOOSTS WEAK SIGNALS UP OUT OF THE SNOW far
6:; better than any other antenna or antenna-amplifier
combination made.

S

DESIGNED TOGETHER
TO WORK TOGETHER... WINEGARD
POWERTRON ANTENNA AND
BUILT-IN AMPLIFIER!

MODEL SP-55X

“By FAR world's most powerful all-channsl antenna™

FOR VIVID COLOR, HIGH DEFINITION BLACK AND WHITE
AND LONG DISTANCE RECEPTION, nothing can compare
to the Super Powertron. Thousands have been installed
all over the country and our files are full of testi-
monials from grateful T'V viewers and Service-Tech-
nicians alike,

WINEGARD IS THE ONLY MANUFACTURER THAT MAKES
BOTH ANTENNAS AND RF AMPLIFIERS. Because of this
you can feel confident of getting the very best. But
don’t take our word for it—let vour eyes and ears and
field strength meter tell the story.

> s -
- . - 1
e — ~ -

MODEL P.55 MODEL P-55X MODEL SP-55X

Powertron — transis- Powertron with Pack Super Powertron —

torized, 14 elements. — Transistorized, 21 transistorized, 30
elements. elements.

www.americanradiohistorv.com
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OWERTRON is by far WORLD’S

Not 60%.. Not 70%...but over 95% efficient

OUTFEATURES —OUTPERFORMS ORDINARY ANTENNAS
“ADD-ON” TYPE SIGNAL BOOSTERS!

i
Exclusive omplified “Tapered
T driven element for per-
fect motch and lowest pos-
sible signal-to-noise ratio.
Only Powertron has it.

THAN THIS —

Not an after-thought “add
on” signal booster hung on
an ordinary antenna — not
an old fashioned mast
mounted booster.

MODEL PT.213
Totmem -' 300

) vy
. F e
! '\\y ‘f\:' m

| <

ONLY POWERTRON HAS BOTH
300 OHM TWIN LEAD OR 75
OHM COAX TERMINALS ON
BUILT-IN AMPLIFIER.

.j-,"l

et
)

ONLY POWERTRON HAS RANGE
CONTROL SWITCH TO PREVENT

- - N
ONLY POWERTRON GIVES YOU
YOUR CHOICE DF TRANSISTORS

OR TUBES (TU3E MODELS 300
OHM ONLY}.

</ |

ONLY POWERTRON HAS AC
FLUG-IN OUTL:I™ FOR TV SET

OVER-DRIVING TV SETS ON
EXTRA STRONG CHANNELS,

EUILT INTO THE POWER SUPPLY.

POWERTRON IS 100% CORROSION-PROOFED — ANTENNA IS GOLD ANODIZED, ALL HARDWARE IRRIDIZED,
AMPLIFIER HOUSING OF HIGH IMPACT PLASTIC.

ONLY THE POWERTRON CAN DO ALL THIS!

1. Powertron will drive up to 10 TV sets and each set will
have a better picture than an ordinary antenna will deliver
to one set.

2.Powertron will drive a TV signal through one-half mile
of lead-in with signal to spare—permits you unprecedented
flexibility for remote installations.

3. Powertron will virtually eliminate snow and interfer-
ence even on an old TV set.

4. Powertron will deliver superlative color reception far
better than a non-electronic antenna.

5. Powertron brings in stations beyond the reach of non-
electronic antennas—delivers greatest reception distance.

AND WINEGARD POWERTRON js the only antenna presold
to your customers—nationally advertised in the biggest
consumer advertising campaign yet! So stock up now—
take advantage of the demand Winegard is building for you.

Write for free technical bulletins.

Winegard

ANTENNA SYSTEMS
Winegard Co., 3003-10 Kirkwood, Burlington, lowa

e
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Flectronics World a8 testep

Product Test Report

PREPARED BY HIRSCH-HOUCK LABORATORIES

DuKane Model DuK-30 Speaker System
Stereosonics Model PH-1 Phase Coordinator
Hartley ‘“Holton’ Speaker System

Columbian Hydrosonics ‘‘Aqua-Probe’ Depth Finder
Eico Model 1064 Low-Voltage Power Supply

DuKane Model DuK-30 Speaker System

For copy of munufucturer's brochure, cirele No. 56 on coupon (puge 130).

EVERAL ycars ago a French physi-
cist announced the development of
a revolutionary type of loudspeaker
which had no moving parts. A cloud of
ionized air particles, whose intensity was
modulated by the program material,
generated sound directly—eliminating
voice coils, cones, and other vital por-
tions of conventional loudspeakers. In
its original form. the jonized air loud-
speaker was a laboratory curiosity. Now,
thanks to extensive development and
refinecment of manufacturing proccsses,
it is available commercially. The U.S.
manufacturing and distributing rights
to the “Ionovac.” as it is called, are held
by DuKune Corp,. St. Charles, I1l.
Practical considerations limit the
“Ionovac”™ to the role of a tweeter,
operating at frrequcncies ahove 3500 cps.
The heart of the speaker is a tiny quartz
cell. about the size of a pencil eraser, The
inside of this cell is ground out in the
shape of a tiny exponential horn. A
metal electirrode extends from the rear
of the cell into the horn mount. In oper-
ation, the cell is fitted into a metal
sleeve which, together with the inner
electrode, form the plates of a capacitor.
This capacitor forms part of the tank
circuit of a power oscillator, operating
at a nominal fre-
quency of 27 me.
It is in a series-
resonant circuit,
which causes a
very high r.f. volt-
age to be devel-
oped across the
capacitor. This
voltage ionizes
the air in the ecll,
forming a violet
glowing cloud.
The audio pro-
gram modulates
the screen grid of
the 6DQ86 oscilla-
tor tube, thereby
varying the inten-
sity of the ionized
ctoud. The expan-
sions and contrac-
tions of the cloud
form sound waves
directly in the air.
The quartz cell is
coupled to a dif-

20

fraction horn. which efficiently transfers
the sound to the external surroundings.

Obviously. this unique speaker can
have no proeblems with the mass of mov-
ing cones or diaphragms and should be
capable of virtually perfect transient re-
sponse. Of course, the ultimate perform-
ance of the system is dependent on the
linearity and frequency response char-
acteristics of the coupling transformer
and the entire screen modulation proc-
ess.

No matter how good a tweeter may be
(and this one is available by itself to add
to existing svstems). it must be used
with good lower frequency speakers if
satisfactory results are to be obtained.
DuKane has produced a rather unusuat
speaker system. the DuK-30. in which
the ~“Ionovac” tweeter is combined with
a 127 high-compliance woofer and a pair
of small (4”) midrange speakers to form
a smooth, well-balanced system.

The Dul-30 is shaped like a tall up-
right column. measuring 48" high but
only 1532 " wide and 11" deep. At the hot-
tom is the woofer and its port, while the
midrange units are about half way up
the column. At the top is the “Ionovac”
tweeter with its oscillator and power
supply. A built-in crossover network
(3500 cps) and tweeter level control
complete the system.

We measured the response of the sys-
tem in a room approximately 12 feet by
30 feet, with the speaker installed along
one of the long walls and along one of

HOp oy e rrr———

the short walls. In each speaker position
complete frequency response runs were
macte with four different mierophonc po-
sitions. The average of all eight readings
was plotted rersus frequency. Although
the effcets of room resonances cannot be
complctely eliminated from this type of
measurement, it represents the actual
frequency response of the speaker sys-
tem in a normally reverberant room.
rather than the unrealistic anechoic
chamber response sometimes used,

The response curve shows an un-
usually smooth over-all frequency re-
sponse, free from holes or peaks
throughout most of the audio range. The
irregularities between 100 and 200 cps
are probably the result of room reso-
nances. although they cannot be identi-
fied accurately. The tweeter level con-
frol was at approximately mid-position,
and a considerable elevation of the re-
gion above 3500 cps was possible. How-
ever. the system sounded best with the
level set at the point used in the tests.
The low-frequency response is quite
good down to about 60 cps. with rela-
tively clean output down to 40 cps at re-
duced levels. We measured harmonic
distortion of the acoustic output of the
speaker at low frequencies, with 1-watt
drive, and this data, when plotted, gives
a good picture of the ultimate bass per-
formance of the spcaker.

Transient response, tested with tone
bursts, confirmed the good inipression
we obtained from the response measure-
ments. At 6 ke.. in the operating region
of the tweeter, the tone burst picture is
nearly perfect. The ripples on the pat-
tern are the result of hum in our equip-
ment. not any deficiency in the speaker.
At 500 cps. the woofer transient re-
sponse is moderately good, although not
exceptional.

Actually, all these measurements
merely served to confirm our listening
impressions, A very short period of lis-
tening to the DuK-30 makes it plain
that this is a very clean, sweet-sounding
speaker. The highs are unsurpassed.
with a silky character rarely encoun-
tered except in some of the better elec-
trostatic speakers. The polar dispersion
of the tweeter virtually eliminates
heaming effects. The lows are smooth,
free from boxiness or boominess, and
sound as though they go lower than they
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GET YOUR ELECTRONICS-TV-RADIO

HOME TRAINING FROM N.T.S. RESIDENT SCHOOL

BREAK THROUGH Over 1 City Block of Modern School BETTER
T0 HIGHER PAY, Facilities, Laboratories and .- MORE COMPLETE
GREATER J0B SECURITY Shops Housing Over ... LOWER COST
START NOW! Break through 1.000 Student ... WITH NATIONAL
20 i gl 0 (Tl ' widd SCHOOLS’ SHOP-METHOD
"AII-Phasle” Training p.re'p.:ares 50,000 Graduates = HOME TRAINING!
Tor & high-paying CAREER as & all over the World — e BETTER
MASTER TECHNICIAN in Electronics since 1905 ... Training that is proved and

tested in N.T.S. Restdent School
shops and laboratories, by a
School that is the OLDEST and
LARGEST of its kind in the world.

TV — Radio. One Master Course
at One Low Tuition trains you
for unlimited opportunities in All

Phases: Servicing, Communications, - s~
Preparation for F.C.C. License, NATIONAL fcimcae. SCHOOLS e~ MORE COMPLETE
Eroadca?tmghMdanmagtllu'mg' ” WORLO-WIDE TRAINING SINCE 1905 ... You learn ALL PHASES OF
utomation, Radar an icro-Waves, Television — Radio — Electronics
:”‘;%';:’;‘lxi‘;kg:Npé°Jg°: THE SCHOOL BEHIND YOUR P& LOWER COST
a . ... 0th hool k |
secure future . . . a richer, fuller life HOME STUDY TRAINING ther gchools rake severa

courses out of the material in our
A ONE MASTER COURSE . . . and
you pay more for less

training tha1 you get in
our course at

ONE LOW TUITION!

can be yours! As an N.T.S.
MASTER TECHNICIAN you can
go straight to the top tn
industry or open your

own profitable business

In these modern School Headguarters
3 your Home Training is
Classroom-Developed, Lab-Studio .
Planned, Shop-Tested, =
Industry-Approved, = K‘—'
Home Study-Designed.

1. % ’sg' |
Py LT S N.T.S. IS NOT JUST A

MAILING ADDRESS ON A-COUPON

19 B|G K|TS YUURS TU KEEP N.T.S. is a real school .., a world famous After you grad.ate you can open your
training center since 1905. Thousands of men own TV-Radio repai- business or

from all overthe world come to train in our shops, g0 into high paylng jobs like these

e Friendly Instruction and labs, studios and classrooms. COmmu:.cat ons Techricians, Hi-Fi
Guidance You learn quickly and easily the N.T.S. Shop-Tested Steres and Sound Recording

e Graduate Advisory Service way. You get lessons, manuals, job projects, personat Spacialists MViRadie Broadcasting
consultation from instructors as you progress. You build s Tezhnician. Technician in

¢ Unlimited Consultation Short-Wave, Long-Wave Superhet Receiver plus a I1arge screen Computers & Missiles. Electronics
¢ Diploma Recognized TV set from the ground up with parts we send you at no additional Fielo Technicizn. Specialist
by Industry cost. You also get a Professional Multitester for your practical in Micro-Waves and
job projects. The Multitester will become one of your most valuable Servomechanisms, Expert

e EVERYTHING YOU instruments in spare time work while training, and afterwards, too. Trouble Shooter. All-Phase
Many students pay for their entire tuition with spare time work. Master Technician.

NEED FOR SUCCESS You can, 100 . . . we show you how. Tv-Radio Sa es, Service

SEND FOR INFORMATION NOW . . . TODAY! and Repair.
IT COSTS YOU NOTHING TO INVESTIGATE

RESIDENT TRAINING AT LOS ANGELES MA'L COUPON NOW FOR
Iif you wish to take your Electronics-TV. NATIONAL@ SCHmLS
g::‘i,zltlr:ltiv;gAi'r:g:I:; ':T:::Ig:::d::; F R E E B o 0 K WORLD-WIDE TRAINING SINCE 1905 (’
largest school of Its kind in the world — & ACTUAL LESSON Mail Now Te

write for special Resident School cata- Naotionai Technicol Schools. Depy. RH-" 01
log and information, or check special No 4000 §. Figueroa St., Los Angeles 37, Calif.
box In coupon.

obligation. . ?Iease rush- FREE Electroqics - TV-Rodio
N | Opportunity’ Book anc Actual Lesson.
o]

salesman L2 Nome Age
will call. - *; i” Address

I
1
]
1
[}
!
NATIONAL SR SCHOOLS | 5\ R, _@
\

ACCREDITED
MEMBER

WORLD-WIDE TRAINING SINCE 1908
VETERANS: G f disch o
4000 SO. FIGUEROA ST., LOS ANGELES 37, CAUIR. U. 8. A. [ | -S_ r :"e_o_ l: u-rge_ - e -
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How
long

will they
0

Years! Any Sonotone “Ceramike™ stands up to all
kinds of mistreatment...yet stays “fidelity” itself.

Until a few years ago, mikes were variable. If they were “hi-fi,”” chances
were they were delicate. If they were sturdy, they didn't reproduce as well
as they could. Then came the Sonotone ‘*Ceramike’’ series.

All “Ceramikes’ are shock-proof, impact-proof, shatter-proof, heat-proof
and “bad-treatment’’-proof. They will work even if you immerse them in
water. The ceramic transducer at the heart is immune to changes of tem-
perature and humidity. Extensive factory tests insure you that every
“Ceramike” will keep on performing at its peak no matter what!

And fidelity? Look below, for specifications that would do anybody proud.
Sell trouble-free, dependable performance and an installation that |asts
for years. Be sure and stock the full line of ““Ceramikes’".

Specifications for Complete “Ceramike” Line

CM-10A—For tape recorders, etc. Frequency response ..........e... 200 to 8,000 cps
Frequency response .............. 50 to 11.000 cps Sensitivity ... ........ ..., —563.5 decibels +2db
Sensitivity........ .00 56 decibels *2db CM-17A—""Flex-Mike’". For audio-visual |abs, etc.
CM-11A--Where greater sensmwty is desired Frequency response .............. 50 to 11,000 cps
Frequency response «.............. 80 to 9,000 cps Sensitivity....... ... —56 decibels =2db
Sensitivity. .. ..., ... —53 decibels #2db CM-30—Coiled Cord, Switch. For citizen's band use—
CM-T10A—For stereo taping Frequency response .............. 100 to 6,000 cps
Frequency response .............. 50 to 11,000 cps Sensitivity . .. ... ...00ivu.. —49 decibels #-2db
Sensitivity.. . ... il —56 decibels *2db CM-31—Coiled Cord. For communication use —
CM-T11A—For stereo taping, also greater sensitivity FrequenCy response .. ............ 100 to 6,000 cps
Frequency response ............... 80 to 9,000 cps Sensitivity. . ................. —49 decibels +2db
Sensitivity........... ... —53 decibels +2db CM-32-Standard Cord & Plug For tape recordings—
CM-12A—For long lead installations—PA systems, etc, Frequency response ..., ..,,..... 0 to 9,000 cps

with push-to-tatk switch Sensitivity. ........ —49 decmels *+2db

® c ELECTRONIC APPLICATIONS DIVISION,
Sonotone: ;.o
In Canada. contact Atlas Radio Corp., Ltd., Toronto
Leading Makers of Cartridges « Speakers + Tape Heads - Mikes « Electronic Tubes - Batteries
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really do. The extreme low el of the
DuK-30 is notl as good as a number of
popular spealker systems hut is never-
theless very satisfactory. The middles
are so subtle that one is not aware that
a separate pair of speakers is handling
them. The blending is perfect.

The Duk-30 iactually the "“Ionovac”
tweeter itself) does have two woak-
nesses, one minor and the other possibly
more serious. It consumes some 55 watls
and the quartz cell has a limited life
(guaranteed for 1200 hours). Therefore,
its power must be switched off when it is
not used, unlike electrostatic speakers
which may be left running indefinitely.
This can cause problems in some instal-
lations. especially where a pair of these
speakers are used [or stereo. The cell, by
the way, is casily replaced by the user
at a nominal cost.

The most serious objection (in our
view) is the harmonic radiation from the
oscillator. A strong signal at about 103
me. obliterates any FM station on or
ncar that frequency and some television
interference on the lower channels has
been observed. These effects are not
likely to extend beyond the user's home,
but can be trouhlesome anywhere in the
vicinity of the speaker.

The price of the DuK-30 is $199.50.

(Editor’s Note: According to the nian-
ufacturer. all systems made after June
1. 1961, have « cirenit change to reditee
radiation by a factor of 20 tiwes. Also.
the fundamental frequency has beei
moied so that harmonics no longer full
in the FM band.} A

Stereosonics Model PH-1
Phase Coordinator

For copy of munufacturer's brochure,
cirele No. 57 on conpon (page 130).

HE problem of maintaining correct

phase relationships in sterco re-
cording and plavback has plagued pro-
fessional recording engineers, to say
nothing of amateurs. Of course, most
tome stereo amplifiers are so designed
that the two channcls are in-phase if
the proper output connections are made,
but in commercial equipment, which
may have low-impedance lines connect-
ing preanmiplifiers with recording ampli-
fiers, there is always a possibility of
accidental phase reversal.

It is known that some stereo records
and tapes have been issued with one
channel incorrectly phased. There are
no standards on the phasing of AM/FNM
stereo broadcasts, and no doubt there
will be some confusion when FM multi-
plex stereocasts become popular. Some
stereo control amplifiers are equipped
with phase-reversing switches to cope
with such situations. Even with this
facility, it is not always easy to tetl by
listening whether the phasing is correct.

The Stercosonics Model PH-1 Phase
Coordinator is a simple, inexpensive
means of comparing the phase of any
two signals in the audio range. It indi-
cates on a meter whether the signals
are essentially in-phase or out-of-phase.
Signals whose phase relationship is ran-
dom, or at least not predominantly in-

ELECTRONICS WORLD
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Can You Afford 15 Hours to Build
The World's Best FM/Multiplex Tuner?

Fifteen hours. That's all it takes to build the world's best
TM/Multiplex tuner.

Citation has the “specs” to back the claim but numbers alone
can't tell the story. On its real measure, the way it sounds,
Citation IIT is unsurpassed. And with good reason.

After years of intensive listening tests, Stew Hegeman, director
of engineering of the Citation Kit Division, discovered that the
performance of any instrument in the audible range is strongly
influenced by its response in the non-audible range. Consistent
with this basic design philosophy — the Citation III has a
frequency response three octaves above and below the normal
range of hearing. The result: unmeasurable distortion and the
incomparable “Citation Sound.”

The qualities that make Citation III the world’s best FM tuner
also make it the world’s best FM/Multiplex tuner. The multiplex
section has been engineered to provide wideband response, ex-
ceptional sensitivity and absolute oscillator stability. It mounts
right on the chassis and the front panel accommodates the
adapter controls,

What makes Citation III even more remarkable is that it can
be built in 15 hours without reliance upon external equipment.

To nieet the special requirements of Citation III, a new F\
cartridge was developed which embodies every eritical tuner
element in one compact unit. It is completely assembled at the
factory, totally shielded and perfectly aligned. With the cart-
ridge as a standard and the two D’Arsonval tuning meters, the

Build the Very Best ‘ ITATION KITS by By «ardon

problem of IF alignment and oscillator adjustment are eliminated,

Citation III is the only kit to employ militarv-type construc-
tion. Rigid terminal boards are provided fgr mounting compo-
nents. Once mounted, components are suspenided tightly between
turret lugs. Lead length is sharply defined. Overall stability of
the instrument is thus assured. Other specin! aids include pack-
aging of small hardware in separate plastic envelopes and
mounting of resistors and condensers on special component cards.

For complete information on all Citation kits, including re-
prints of independent laboratory test reports, write Dept. EW-10,
Citation Kit Division, Harman-Kardon, Inc.,, Plainview, N. Y.

The Citation 111 FM tuner—kit, $149.95; dired, $229.95. The
Citation 111 MA multiplex adapter -factory 1uired only, $89.95.
The Citation 111 X integrated muitiplex tuper—factory wired,
$319.90. All prices slightly higher in the West.

The
Citation
11
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have you
heard
the

ONIOVAGC

hi-fi &
stereo
speakers?
...one of
the most
publicized
products in
the industry’s
history

From coast to coast, editors and
writers of the nation’s top maga-
zines and periodicals have been
exuberant about the IONOVAC
High Fidelity and Stereo Speak-
er Systems, The revolutionary
““ionic cloud” which replaces the
conventional speaker diaphragm
has been lauded Nationwide—
and why —because nothing
moves but the sound waves.
Only a “live” demonstration of
the IONOVAC can thrill listen-
ers with a quality of sound re-
production that far exceeds
anything ever heard before.
IONOVAC response amazingly
flat from 3,500 to 20,000 cps
and above.

IONOVAC High Fidelity and
Stereo Speakers are available in
a wide range of st{les from add-
on units to complete Columnar
Speaker Systems. Choose from
a broad selection of handsome
finishes—or unfinished, if you
desire. Consumer or dealer in-
quiries invited. Fill out the cou-
pon below for full details, and the
location of your nearest dealer.

IONOVAC DIVISION

DUKANE CORPORATION

ST. CHARLES, ILLINOIS
DEPT. EW-101
EEN EES UHE UHE EEA EOM EEA EEA Ea

l ] Where can | hear o demonstration? l
l [ Send free litercture. I

NAME..
i

FIRM (IF DEALER)

l ADDRESS l

lcrrv STATE l
W S M B WM G me W mm
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or out-of-phase, do not deflect the meter
from its normal center position.

The meter may also be used as a
balance indicator, moving to left or
right of center in accordance with the
levels in the left and right channels. In
a balanced condition, the pointer re-
mains in the center of the scale.

Each input channel of the Phase Co-
ordinator has a pair of terminals identi-
fied by “+" and “—" markings. These
may be connected to an amplifier's
speaker output terminals or across a
studio line system of from 4- to 600-
ohms impedance. The Phase Coodinator
may also be connected across the output
of a preamplifier or tuner, but it is rec-
ommended that it be turned off with the
front-panel switch provided for that
purpose except when taking a reading.
The impedance of the unit is low
enough to adversely affect the fre-
quency response and distortion of many
preamplifiers. In the "Off” position of
the switch the loading effect of the
Phase Coordinator is entirely removed.

Each channel has a level control, lo-
cated on the rear of the unit. This may
be used to set the sensitivity of the
meter for on-scale readings when a nor-
mal operating level is established in the
rest of the system.

The manufacturer’'s specifications
rrate the frequency response of the
Phase Coordinator as 60 to 14,000 cps
with music, sine waves, or pulse wave-
forms. We made a check on this, observ-
ing the signal level needed to produce
full-scale meter deflection at different
frequencies. The response at 60 and
14,000 cps is down less than 2 db from
the 1000-cps response and only slightly
less at 20 and 20,000 cps. At maximum
sensitivity, about .06 volt deflects the
meter to its limits in the “Balance’ mode
of operation and less than 4 volt of
in-phase or out-of-phase signal is
needed for full indication in the ““Phase”
mode. Unfortunately, the level adjust-
ments have a rather limited range and,
at their minimum settings, a signal of
1.2 to 1.4 volts will drive the meter to
full scale. We would like to see a greater

level particularly

range of
when the Phase Coordinator is used on
speaker outputs which may reach sev-
eral volts. (Editoi's Note: If the deflec-
tion is excessive, the manufacturer sug-

control,

gests that the wmeter be connected
across a lower impedance output tap.)

The impedance of the unit, at maxi-
mum sensitivity, varies from about 1000
ohms at 20 cps to over 20,000 ochms at
20,000 cps. It is 25,000 ohms higher
when the level controls are turned
down, Although this will not load line
and speaker circuits significantly, it
certainly is advisable, as the manufac-
turer suggests. to switch the unit off
when it is driven from a typical preamp
output.

In use tests, the PH-1 worked to per-
fection. Monophonic programs deflect
the meter upward if they are in-phase
or downward if they are out-of-phase.
In monitoring a stereo program, an up-
ward swing can be interpreted as in-
phase (or sum) information, corre-
sponding to sound originating between
the speakers. The meter will normally
fluctuate only slightly about the center
position if there is considerable direc-
tionality, Consistent upward readings
show that there is blending of the two
channels. This is easily verified when
using an amplifier having a blend con-
trol.

Apart from the obvious use in deter-
mining whether one’s stereo records or
broadcasts are phased correctly, it seems
to us as though the Phase Coordinator
should be most useful to the recording
engineer in setting up his microphones,
since it will quickly show up the sort of
accidental phase reversal which can
happen so easily if dissimilar micro-
phones are used or if they have been
wired incorrectly.

Other applications will no doubt sug-
gest themselves. In playing various
stereo dises, we were struck by the wide
variations in directionality which the
meter indicated. It seemed to be much
more sensitive than the ear to the gen-
eral separation of the two channels.

The price of the unit is $29.50. A

' Hartley ‘‘Holton”’

For copy of manufacturer’s brochure
Ed

HERE seems to be a trend away

from bookshelf-sized speaker sys-
tems and the Hartley “Holton” system
typifies the trend. It is a handsome,
floor-type enclosure measuring 30" x
24” x 13”. In the unit we tested was the
new Hartley-Luth 220 MS “magnetic

www.americanradiohistorv.com

Speaker System
circle No. 58 on coupon (page 130).

suspension” driver. Few details were
available to us on the workings of this
system, except that it apparently uses
the field of the speaker magnet to help
restore the voice coil to its neutral po-
sition after an excursion. We will not
{Continued on page 84)

ELECTRONICS WORLD
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Earn Extro
Money Soon |

. . while training at home for high- pay
career or business of your own!

AMAZING PLAN FOR YOUR SUCCESS

IN RADIO-TV - APPLIANCES
and ELECTRONICS

Central will show you how to start making money
soon . . . servicing AM-FM radios and television
sets repairing electrical appliances . building
and installing electronic equipment in homes, fac-
tories, and business offices. Step-by-step, you'll learn
how to get started in spare time at
minimum cost; how to prepare for a
bright future in servicing, audio, com-
munications, broadcasting, or the gi-
gantic electronic industry. Complete
FCC license preparation included.
High income, prestige, security, pros-
perity all can be yours!

NO EXPERIENCE NEEDED!

You don’t need high school diploma or
previous knowledge of electronics to get
started. Quick. low-cost home training for
young and old. New illustrated lessons
make learning easy. We supply equipment
and know how you need to start making
money soon. You learn by doing. You
assemble useful, practl.cal electromc proj-
ects—no incomplete “student” radios and
testers—our kits meet commercial stand-
ards. Also recommended for citizen band
and amateur radio operators, hi-fi and
stereo enthusiasts, hobbyists, etc. Your
personal pleasure and the savings you can
make on home installaticns and repairs
alone, make this course a profitable ad-
venture. Keep Your present job-—set your
own pace—add to your income—and find
out how much fun Electronics can be! t
I

New Frontiers Need You! %f

Cash in on growing demand for
technicians in hundreds of excit-
ing space-age fields: guided mis-
siles, rocketry, outer space
research and development, auto-
mation, nuclear power, comput-
ers, microwaves, radar, commu-
nications, oil field exploration,
air traffic control, civil service,
armed forces, ete. Start now. Get
facts = mail coupon today for
two FREE books!

NEW KITS!

You will build and
keep this handy
“transistorized™
electronic and ap-
pliance tester that
you'll use soon to
start earning spare-
time money. Many
other practical and
profifable electronic proj-
ects to choose from: ¢ transistor
portable radio—code oscillator—solar cell
switch—RF signal generator—CB con-
verter—oscilloscope—others! Fully de-
scribed in our FREE 64-page catalog.

Ya

Central grad GLEN LEIRER, shown
here, earned an aftractive income
from part-time Radio-TV Servicing. Now
he’s employed as a Computer Technician
for RCA Service Co., Camden, N. J.

Over 50,000 Successful Gradvates Since 1931!

“l averaged between $60 and $70 a month servicing radios and TV's part-time

while taking your home study course. Plan to open my own shop soon.”
THEODOR SCHMIDT, Peshastin. Wash.

Central grads HOWARD EDMONDS & FIDYD
CONKRIG are joint owners of EDCO FAC-
TORY TV SERVICE CO.. K. C., Mo., and
RANCH MART TV & STEREO, Leawood, Kan-
sas, have three service trucks, seven full-time

employees.

- Grad FRANK LEENKNECHT works in missile
field for Convair Astronautics, San Diego, Calif.,
and as Transmitter Engineer for Station KDEO

Student

as a sideline.

We'll mail you FREE FCC
License Prep Handbook
that prepares you to pass
the 3rd Class FCC Radio-
telephone examination,
and to qualify to operate
radiotelephone transmit-
ting stations used by

airlines, police, rail-

roads, emergency serv-

ices, etc. You get FREE
FCC Prep Book plus FREE
64-page catalog with facts
! about Central’s practical
electronics home study
course.

NO OBLIGATION

Central Technical Institute

October, 1961

www americanradiohistorv com

b RESIDENT TRAINING — Central alse

offers a full.time ECPD-Accredited
Technical Institute program at its resi-
L1 ’ dent school' in Kansas City, Me., for

L qualified high school graduates. De-
4w

tails in FREE catalog.
TRADE THIS COUPON
FOR 2 FREE BOOKS!

1 Central Technical Institute
| 1644 Wyandotte, Dept. EW101A4,
| Kansas City 8, Mo.

PLEASE PRINTY

NAME. S -

ADDRESS. S

I0NE. STATE

Accredited Member
National Home Study Council

2
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PROPHECY

Er men and women with a sincere desire to succeed

“In the years that have passed since my days
on the faculty of RCA Institutes, I have be-
come even more firmly convinced that the
individual who continues his education . . .
particularly his technical education. .. is
the individual who profits both as a thinking
man and as a working man. Science and in-
dustry will reward you for your talents and
energy. Out of your efforts may come in-
ventions, new products, processes and serv-
ices. There is everything good yet to be ac-
complished in our lives and in our work.
What man has done, man can do better.”

AanTSorgf

Chairman of the Board,
Radio Corporation of America

RC A Institutes Offers the Finest of Home Study and Resident Training

for Your Career in the Rapidly Expanding World of Electronics

RCA Institutes, founded in 1909, is
one of the largest technical institutes
in the United States devoted exclu-
sively to electronics. A service of
Radio Corporation of America, RCA
Institutes offers unparalleled facilities
for technical instruction . . . tailored to
your needs. The very name “RCA”

26

means dependability, integrity, and
scientific advance.

RCA Institutes Home Study School,
licensed by the New York State De-
partment of Education, offers a com-
plete program of integrated courses for
beginners and advanced students rang-

WWWwW-americanradiohistorv.com

ing from electronic fundamentals to
automation. All courses are designed
to prepare you for a rewarding career
in the rapidly expanding world of elec-
tronics. The caliber of the training yow
recetve is the finest! And you get top
recognition as an RCA Institutes
graduate!

ELECTRONICS WORLD
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HOME STUDY COURSES i

Electronic Fundamentals « TV Servicing
Color TV -« Electronics for

Automation + Transistors

Voluntary Tuition Plan. The im-
portant thing to remember about RCA
Institutes Training is the convenient,
no-obligation payment plan. This plan
affords you the most economical pos-
sible method of home study training
because you pay for each study group
only when you order it. If you inter-
rupt your course at any time, for any
reason, you owe nothing more. You
never have to pay for the whole course
if you don’t complete it. No other
obligations. No monthly instaliment
payments!

RCA Instruction is Personal. With
RCA Home Study training you set
your own pace in keeping with your
own ability, finances, and time. The
Institutes allows you ample time to
complete the course. Your lesson as-
signments are individually graded by

technically trained personnel, and
helpful comments are added where re-
quired. You get theory, experiment,
and service practice beginning with
the very first lesson. All lessons are
profusely illustrated. You get a com-
plete training package throughout the
entire course.

You Get Prime Quality Equip-
ment. All kits furnished with the
course are complete in every respect,
and the equipment is top grade. You
keep all the equipment furnished to
you for actual use on the job...and
you never have to take apar!t one piece
to build another!

RESIDENT
SCHOOLS mn
Los Angeles and
New York City train
you for any field of

Electronics you may
choose!

No Previous Technical Training
Required For Admission. RCA In-
stitutes Resident Schools in Los An-
geles and New York City offe - training
that will prepare you to wo k in re-

/)

>

oum CALE 1
X ww,n ""l
gLECTRORT |

4

\4

SEND POSTCARD FOR FREE
ILLUSTRATED BOOK TCDAY!
SPECIFY HOME STUD'' OR
RESIDENT SCHOOL

warding positions on research and pro-
duction projects in fields such as auto-
mation, communications, technical
writing, television, computers, and
other industrial and advanced elec-
tronics applications. Even if you did
not complete high school, RCA will
prepare you for such training with
courses specially designed to provide
the basic math and physics required
for a career in electronics.

Free Placement Service. RCA In-
stitutes graduates are now employed in
important jobs at military installations
such as Cape Canaveral, with import-
ant companies such as IBM, Bell Tele-
phone Labs, General Electric, RCA,
and in radio and TV stations all over
the country. Many other graduates
have opened their own businesses. A
recent New York Resident School class
had 92.065% of the graduates who used
the Free Placement Service accepted
by important electronics companies. ..
and had their jobs waiting for them on
the day they graduated!

Coeducational Day and Evening
Courses. Day and Evening Courses
are available at Resident Schools in
New York City and Los Angeles. You
can prepare for your career in elec-
tronics while continuing your normal
full-time or part-time employment.
Regular classes start four times each
year.

RCA INSTITUTES, INC. A serviCE OF RADIO CORPORATION OF AMERICA, 350 W, 41h St., New York 14, N. Y.,610 S. Moin St., Los Angeles 14, Calif.

October, 1961

®
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The Most Trusted Namne in Electronics
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At Bell Telephone Laboratories, mathematician Sidney Darlington
has contributed notably in developing the art of circuit analysis.

... It 15 essentially a thing of the mand for it works through concepts, symbols and
relationships . . . it helps man to analyze and synthesize the complex phenomena of the
universe and himself . . . it works in many ways to advance electrical communications:

IT IS CALLED MATHEMATICS

At Bell Telephone Laboratories mathe-
matics works powerfully to solve problems
involving complex data. For example, engi-
neers must design and synthesize complex
systems to process specific signals in precisely
controlled ways. At the same time the tech-
nology provides a wide choice of eircuits and
components. Mathematical circuit analysis
reveals the cireuits which can do the job
most efficiently and economically.

Intriguingly, too, the mathematical ap-
proach leads to basically new knowledge. For
example, it led to the invention of the electrie
wave filter . . . disclosed a kind of wave trans-

mission which may some day ecarry huge
amounts of information in waveguide systems
... foretold the feasibility of modern quality
control. .. led to a scientific technique for de-
termining how many circuits must be pro-
vided for good service without having costly
equipment lie idle.

In the continuing creation of new devices,
technologies and systems, Bell Laboratories
utilizes whatever serves best—mathematieal
analysis, laboratory experimentation, simula-
tion with electronie computers. Together
they assure the economical advancement of
all Bell System communications services.

& BELL TELEPHONE LABORATORIES

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT

ELECTRONICS WORLD
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HOTOFACT

with dozens of exclusive new features for
fastest, easiest, more profitable servicing

EXCLUSIVE IN
PHOTOFACT

FAMOUS "STANDARD NOTATION"

SCHEMATICS

e Uniform symbols in each schematic; same

circuit layout form each time

OVER 50,000 LISTINGS: Only service data of
its kind—prepared from analysis of the actual
equipment. Complete, uniform, accurate. Over
21,000,000 PHOTOFACT Sets now in use! If you're
not using PHOTOFACT, you’re not realizing your
full earning power. So get the proof—try
PHOTOFACT on any job—see how much time you
save, how much more you can earn daily! Your
Parts Distributor has the PHOTOFACT Folder Sets
you need. Have all the help you’ll ever want for
greater servicing success and bigger earnings!

world’'s finest electronic service data

now greater than ever! "5

a

REPLACEMENT PARTS LISTS FULL PHOTO COVERAGE
e Lists standord, locolly avail- ® All chossis views aore shown
j able replacement ports o G in actual photogrophs

@ Includes notes for speciol in-
stallation or other consid-

e All ports are numbered and
keyedtothe schematicand

e Voltages ot tube pins and test Crgsions parts lists
® Includes rotings ond/or measuvred values for £ e Test ond alignment points
assisting in selection of replacement ports indicated

m.'."'\ peints

parts lists

identification

@

e Tube functions shown

' ® Waveforms at appropriate
- T points on TV schematics

Schematic items keyed to chassis photos ond

Special capacitor and resistor rotings

Ceil ond tronsformer color codes or terminal

o Test points labeled

b
—‘E ® Speciol currents shown (B+.
horizontal output cathode, o e
@‘ horizontol output screen)

e Alignment adjustments ond test points lobeled

ics for quick reference

e “CircuiTrace” identification
numbers for printed circvits

TUBE PLACEMENT DIAGRAMS

@ (=) * Showstube types and functions; e Gives hints on quick access to pertinent ad-
- top and bottom views shown

All parts keyed to chassis photos ond schemat-

FIELD SERVICE NOTES

e Outlines procedure for “in the home" odjust-
ments

justments, sofety glass removal, etc,

@ Includes filoment connections on series string

® Indicates TV sound and sync paths ""BONUS" FEATURES
® Tube failure check charts included e Disassembly instructions

* Shows blank pin or locating key on each tube e Dial cord diagroms

L]

In¢cludes fuse locations and ratings. ® Record changer and tape recorder "expioded

views” for easy mechanical parts replace-

ALIGNMENT INSTRUCTIONS ment or service

¢ Gives step-by-step easy-to-fol- o " —
low alignment date PLUS" ADVANTAGES

® Procedure makes vse of stand-
ord service-type equipment

e Alignment frequencies ore shown on chassis
photos near odjustment number —odjustments

W Citizens Band Radio coverage

Y Tube Test data—provides setting
for testing new tubes

. Y Color TV Course "Bonus' begin-
e Control and switch functions shown ore keyed to schematic and photos ning in Set No, 541
® Switch sequence indicated "“"CIRCUITRACE" FEATURE Y Eligibility for membership in
: “PEET” with ownership of a
® Power supply “sources” shown ® Invaluoble printedboardserv- A
A o 4] - icing oid —indicates points on PHOTOFACT Library
* Fuse ratings indicated e ot board phote and schematic
® Coil resistonce over 1 ohm shown W"l, for quick, easy meosurement SEND FOR YOUR
N " . 1 ofcomponents,ortest locations FE!!
® Coding of electrolytic capacitors shown PHOTOFACT INDEX NOW!

ONLY $10 DOWN

puts the compliete
PHOTOFACT Library in
your shoep—and you
have vp to 30 months to
pay. Right now—keep
vp with the industry—
sign vp for a Standing
Order Subscription to
PHOTOFACT! See your
Sams distributor for full
detalls en a Library or
Standing Order pur-
chose!

October, 1961

L]
-
*
*
.
L]
L]
.
.
L]
.
.
.
.
.
.
.
)
.
.
[
.
.

VALUABLE
PHOTOFACT INDEX &3

YOUR GUIDE TO OVER.S.0,00? e -
TV, Radio, Electronic Luhng's. |
Send for it today! Your guide
to virtually every model pro-
duced since 1946. Helps yo‘;-‘oldcry
locate the proper I:HOT()FACT
to solve any service pro
Send the coupon 1
of the latest PHOTO
data you need!

L]
o....o.-.-.-.-.lo

ou need

blem in any mo el).,
B CcOP

oday for your FRE i

rFacT Index to the service

= HOWARD W. SAMS & CO., INC.
—_*I Howard W. Sams & Co., Inc., Dept. 5-K1

=/ 1724 E. 38th St., Indianapolis 6, Ind. =

|
4 |
] Send FREE Photofact Cumulative Index : “Ii ]

.
';I Send full information on: [] Easy Buy Plan :
e | [ Stonding Order Subscription [[] "Peet” Program i
| Shop Nome - EEE— :
l Attn,:_ - :
I Address__ — :
I Ciy  Zone State I

-—————-——_—-——--—-——-——J
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FM Multiplex Stereo
broadcasting has arrived!

A top quality stereo tape
recorder will permit you
to build a stereo tape
library of your favorite
music at low cost. As your
musical interests change,
you may record the new
music that interests you
at no additional cost. See
your EICO dealer now
for a demonstration of
the EICO RP-100.

dedicated (o
perfection

TR

PP~ -
‘i-\

—canp ro

7

9 s gy

Y
¢ @

e aviper W e gy s

TRANSISTOR!ZeD
4-TRACK STEREO TAPE DECK

MODEL RP-100W
Compietely assembied, wired and tested.
99.95

MODEL RP-100K

Semi-kit includes a completely assembled
and tested transport, electronics In kit
form, $299.95

Perfected 4.track stereo/mono recording, 4
& 2 track playback. True high fidelity tran.
sistor electronics, individual for record &
playback, plus separate record & playback
heads permitting off-the.tape monitor. 2
recording level meters, mixing. mic & level
controls, switched sound-on-sound record-
ini. Electrodynamically braked supply &
take-up reel motors; hysteresis sync‘ro-
nous capstan motor. Individual solenoids
for pinch-roller & tape lifters. All-electric,
interlfocked push-button transport control &
interlocked safety ‘‘record’’ pushbutton.
Precision tape guidance & sweep loading
= no pressure pads. No slurring or tape
bounce problems. Digital turns counter.
Vertical or horizontal mounting. Modular
plug-in construction, An original, exclu-
sive EICO product designed & manufac-
tured in U. S. A. (patents pending).

NEW SUPERB SERIES. ....
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FM TUNING FM LEVEL SELECTOR AM LEVEL Ana TUNING
FM-AM STEREO TUNER ST96
Kit $89.95 Includes Metal Cover and FET Wired $129.95
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70-WATT INTEGRATED STEREQO AMPLIFIER ST70
Kit $94.95 Includes Metal Cover Wired $149.95 Aate

40-WATT INTEGRATED STEREO AMPLIFIER ST40
Kit $79,95 Includes Metal Cover wired $129.95

FM MULTIPLEX
ADAPTOR MX-99 —

Kit $39.95 Wired $64,95

The new EICO MX-99 Multiplex Adaptor incorporates the best features of
both the matrixing and sampling techniques. It is free of phase-distorting
filters and provides the required, or better-than-required, suppression of all
spurious signals including SCA (67kc) background music carrier, re-inserted
38kc sub-carrler, 19kc pilot carrier and 2ll harmonics thereof. This |s very
important for high quallty tape recording, where spurious signals can beat
against the tape recorder bias oscillator and result in audible spurious tones
in a recording. This adaptor will synchronize with any usable output from
the FM tuner and will demodulate, without significant distortion. tuner
outputs as high as 7 volts peak-to.peak (2.5 volts RMS). The MX-99 is
self-powered and provides entirely automatic stereo/monc operation, A sepa-
ration of 35 db between channels is typical across the entire audio
spectrum. Low impedance cathode follower outputs permit long lines. The
MX-93 is designed for all EICO FM equipment (HFT-S0, HFT-62, ST-96), and
component quality, ratio detector FM equipment provided with a multiplex

output.
P See our other advertisement on page 111

An original EICO
contribution to the art
of FM Multiplex reception

FM and AM stereo tuners on one com-
pact chassis. Easy-to-assemble: prewired,
graaligned RF and IF stages for AM and
M. Exclusive precision prewired EYE.
TRONIC® tuning on both AM and FM.

FM TUNER
Switched AFC (Automatic Freauency Con-
troi). Sensitivity: 1.5uv for 20db quieting.
Frequency Response: 20-15.000 cps=Z=1db.

AM TUNER
Switched “wide’ and "narrow’ bandpass.
High Q filter eliminates 10 ke whistle.
Sensitivity: 3uv for 1.0V output at 20db
S/N ratio. Frequency Response: 20.9,000
cps (“wide’'): 204,500 eps (“'narrow’).

BOTH AMPLIFIERS: Complete stereo cen-
ters plus two excellent power amplifiers.
Accept, control, and amplify signals from
any stereo or mono source.

ST70: Cathode-coupled phase inverter cir-
cuitry preceded by a direct-coupled voltage
amplifier, Harmonic Distortion: less than
1% from 25-20,000 cps within 1db of 70
watts. Frequency Response: ®=l4db 10-
50,000 cps.

ST40: nghlz' stable Williamson-type power
amplifiers. Harmonic Distortion: less than
1% from 40-20.000 cps within 1 db of 40
watts. Frequency Response: *=15db 12-
25,000 cps.

Over 2 MILLION EICO instruments in use,
Most EICO Dealers otfer budge! terms.
Add 5% In West,
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$ EICO, 3300 N. Blvd., L.IC. 1, N. Y.

v [ Send free 32-page catalog & dealer's name
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Listen to the EICO Hour, WABC-FM, N. Y, 85.5 MC,
Mon.-Fri., 7:15-8 P.M.
Export Dept., Roburn Agencies Inc.,
431 Greenwich St., New York 13, N. Y.
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NEW BATTERIES
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Description, characteristics, and applications of the
new alkaline-manganese and sealed nickel-cadmium types.

By D. B. CAMERON

Manager, Sales Enginsering, Union Carbide Consumer Products Co.

merely a dollar-and-cents decision. Proper choice from

the many types now available can have a marked effect
on the operation of the device and on the user’s satisfaction
and convenience. Every battery type and clecetrochemical
system offers certain advantages and limitations. A general
understanding of battery characteristics can eliminate eon-
fusion and permit a wise selection,

Prior to World War 11, practically all primary batteries
were the LeClanché or carbon-zine type. Both flat and cylin-
drical cells were available, but choice of a battery for a
particular use presented few problems. Wartime military
regnirements stimulated fantastic advances in electronics and
ercated a need for specialized battery-power sources. Battery
research and development efforts mushroomed. Efficient min-
iature carbon-zine hatteries beeame practical, and new elee-
trochemical systems were evaluated. The mercury battery
system was one result of this research.

In the years since the war, these efforts have continued,
The mercury battery system and miniature carbon-zine bat-
teries were perfected, the transistor was developed, and
battery-operated devices, from toys to radios, gained wide

t ; ELECTING a battery for a radio or instrument is not

October, 1961

consumer aceeptance. The need tor compact, cfficient, eco-
nomical batteries has now brought two additional clectro-
chemical systems into use: high-enevgy alkaline-manganese
batteries and scaled nickel-cadminm rechargeable batterices.

The owner of a pocket radio powered by penlite cells has
a problem. Shall he use standard flashlight cells. radio-type
carbon-zine cells, mercury  batteries.  alkaline-manganese
encrgizers, or nickel-cadminm batteries? For example, there
are cight different “Evercady”™ brand penlite cells, each de-
signed for a partienlar use. The mnltiplicity of battery types
has caused confusion. Has there also been progress?

Almmost everyone, even a child, recognizes a battery and
considers it a very simple device. Appearances can be decep-
tive. A battery is actually a small electrochemical plant. 1t
must do nothing until power is needed and yet must start
operating instantly when an electrical connection is made. It
nust operate in any position and withstand rough handling.
A modern battery must he compact, efficient, foolproof, attrac-
tive, and cconomical; and it must operate under all sorts of
adverse conditions. Consider the characteristics that would
be desirable in an ideal battery: long shelf life, high energy,
good light-drain performance, efficieney on heavy-drain use,
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reliable intermittent operation, good continuous service, high
amperage, low impedance, high-temperature stability, low-
temperature capabilitics, constant voltage, rechargeability,
small size, freedom from leakage, attractive appearance, and
last but not least, it must be inexpensive.

Unfortunately, it is not yet possible to maximize all of these
characteristics in a single battery. In order to supply cach
type of user with the best possible battery for his particular
application, a battery manufacturer must produce a number
of different hatterics of the same size and shape, each tailored
to maximize the most essential characteristics for a specific
end use. To obtain the best battery value and satisfaction, the
consumer or the professional who adviscs and supplics him,
should understand at least the basic characteristies of the new
batteries now available.

Carbon-zine and mereury batteries have been in use long
enough for most interested technical people to have a general
appreciation of their characteristics. The carbon-zine system
is the workhorse of the industry, These batteries have the
widest availability, a broad range of desirable characteristics,
and the lowest initial cost. Mercury batteries provide longer
life, a more constant voltage, and lower impedance~—but at a
higher price. What do the alkaline-manganese and nickel-
cadmium batteries offer?

Alkaline-manganese batteries have a total energy ahnost
cqual to mercury batteries and they are capable of delivering
their rated capacity even on heavy continuous drains where
both the carbon-zine and mereury systems become ineffcient.
Furthermore, this newest electrochemical system provides
high amperage, low impedance, outstanding temperature
characteristies, and good shelf life at a price between carbon.
zine and mercury battery cost.

METAL CAP (POSITIVE)
/ COVER
INSULATING WASHER

+——JACKET
INSULATOR DISC

CAN {STEEL)

CATHODE
{(MANGANESE DIOXIDE)

SEPARATOR

R,

ANQDE (ZINC)

ELECTROLYTE
{POTASSIUM HYDROXIDE)

o

ANODE COLLECTOR

SEAL
INSULATOR

INNER METAL BOTTOM

OUTER METAL BOTTOM
{NEGATIVE)
RIVET

Fig. 1. Cut-away illustration of an alkaline-manganese cell.

Fig. 2. The type E91 alkaline cell provides twice the serv-
ice life obtainable from the standard penlite-type cell.
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T T T T T T 1 R B
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CURRENT DRAIN-20MA. DISCHARGE SCHEDULE-4 HRS./DAY
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The scaled nickel-cadmium system permits a maintenance-
frce battery that can be recharged hundreds of times and can
be left discharged without damage. Unfortunately, practical
arcas of use are limited by high initial cost and by the fact
that energy-per-charge is often much less than a primary bat-
tery can supply.

A discussion of battery performance and applications will
help clarify the relative merits of the alkaline-manganese and
nickel-cadmium battery systems.

Alkaline Primary Batterics

This cell differs from the conventional LeClanché cell pri-
marily in the highly alkaline clectrolyte used. The cell is a
high-rate source of electrical energy. Its outstanding advan-
tages are derived from the unique assembly of components
and construction methods. Sce Fig. 1.

Two principal features are a manganese dioxide cathode
of high density in conjunction with a steel ean which serves
as a cathode-current collector and a zine anode of extra high
surface area in contact with the electrolyte. These features,
coupled with the use of a potassium hvdroxide electrolyte of
high conductivity, give these cells their very low internal
resistance and impedance and high service capacity.

The eclls are hermetically scaled and encased in steel, pro-
viding virtually a leakproof package. Each eell is a nominal
L5 volts. The ampere-hour eapacity is relatively constant
over a range of cwrrent drains and a range of discharge
schedules.

The primary advantage of the new system lies in its ability
to work with a high degree of cfficiency under continuous or
heavy-duty, high-drain conditions where the standard round
cell is unsatisfactory. Under certain conditions the new alka-
line cells will provide more than ten times the service of
standard round cells. Heavy current drains and continuous
or heavy-duty usage impair the efficieney of the conventional
carbon-zine cell to the extent that only a small fraction of the
built-in energy may be removed.

On light drains, such as portable radio or instrument usc,
alkaline-manganesc cells often supply more than twice the
service life (Fig. 2) of carbon-zine batteries and very nearly
cqual mercury battery life. The low impedance of alkaline
cells can improve radio performance by minimizing distortion
and their low temperature characteristies result in good serv-
ice life even under outdoor winter conditions.

The good low-temperature performance of alkaline-manga-
nese batteries completely overcomes the temperature limita-
tion of mercury batteries and far surpasses standard carbon-
zinc cclls. At light to intermediate drains, reasonable service
can be obtained at —40 degrees F and below. This charae-
teristic is particularly valuable in deviees which may be stored
or opcrated outdeors or in automobiles in winter.

The heavy-drain, high-amperage performanee of alkaline-
manganese batteries makes them particularly useful in tovs
and for photographic and hobby use. These cells will make
practical completely new types of battery-operated equip-
ment.

The E94 alkaline encrgizer is a new ccll size. The diameter
is the same as a “D” cell but it is only one-half the height.
Two E94 cclls will fit in a holder designed for a single “D”
cell. Where it is desirable, and the device will stand the higher
voltage, it is now possible to double the voltage in existing
“D”-cell-powered units. The smaller alkaline cell has a service
capacity equal to a standard “D” cell on heavy continuous
drains. For example, four “%D” cells can be placed in a stand-
ard 2.cell flashlight. If the usual PR-2 lamp is replaced by a
PR-13 lamp, designed for the higher voltage, the light output
will be doubled. The brilliance will approach that of a 5-cell
spotlight,

The E93 “C” size alkaline encrgizer, like the other alkaline-
mangancse cclls, on heavy continuous drains will supply up
to ten times the life of a eomparable carbon-zine flashlight ccll.

ELECTRONICS WORLD

www americanradiehictorvy com


www.americanradiohistory.com
www.americanradiohistory.com

Its first use was in the “Futnramic 117 ¢lectronic flash unit
manufactured by the Heiland Dicision of Minneapolis-IToney-
well Regulator Company. The high energy and high amperage
of the alkaline encrgizers made them ideal for this application.

Electrically powered toys are very hard on batteries he-
cause drains are heavy and the smallest possible cells are
ustally used. The majority of tovs use “AA™ or “C” size cells.
The heavy drain capabilities of alkaline-manganese  cells
make them ideal for this use. They not only Tast several times
as long as flashlight batteries, but they often improve toy
performance as well.

When currents of one ampere or more are requtired for
periods of several hours, farger alkaline-manganese cells must
e used. Both “D” and “G” size cells are available, the latter
both as a unit cell and series-connected to form the G-volt
No. 320 battery. Although the “G” size cell with insulated
terminals (“Eveready” No. E97$) is about one-sixth the size
and one-guarter the weight of the No. 6 cell used in the hobby
fickd, it gives over 70 per-cent of the service of the No. 6 cell
in glo-plug ignition operation for the engines of model air-
plancs.

In addition to electronic, toy, hobby. and other heavy-duty
uses, the E935 “D” cell and the 6-volt battery (No. 520) are
particularly adapted for emergency lighting use. Emergency
flashlights or lanterns mmist be capable of supplying a bright
light (high-drain bulb). they must be capable of continnons
operation for the duration of the emergency (possibly many
hours), and they must operate under adverse temperature
conditions. Furthermore, the batteries must have a good shelf
life so they will be capable of operation when an emergency
occurs. These reguirements spell out the important charac-
teristics of alkaline-manganese cells. The flashlight in an auto-
mobile is an emergency light—and in winter it must be eapable
of operating when cold!

Battery Economics

The initial cost of alkaline-manganese batteries falls be-
tween that of carbon-zine and mercury batteries. On all tests
they deliver more service than carbon-zine batteries and on
heavy-drains or in low-temperature uses, service of alkaline-
manganese hatteries will exceed mercury batteries. Unless
a flat discharge curve is essential, the cost-per-hour operation
of alkalime-manganesc cells is lower than for mercury batteries.
Tt is also lower than carbon-zine batteries in heavy continuous
use, but may he somewhat higher in light intermittent uses.
In some cases, superior clectrical deviee performance, result-
ing from the hetter shelf life and lower impedance of alkaline-
manganese batteries, may offset any increased operating cost.

Rechargeable Batteries

At first glance a rechargeable power source appears to offer
the convenience of primary battery operation without the
expense of replacement batteries, In some circumstances, this
could be true and a rechargeable battery the only economical
portable power source. In other applications a casual apprais-
al may be completcly misleading. A primary battery may be
less expensive for both the short and long term as well as
being more convenient.

Consider the hypothetical case of two men who buy iden-
tical portable radios, operated by four penlite cells. Mr. A is
a machinist working in a noisy shop, He operates his radio
ten hours a day at high volume (43 ma. battery drain) so it
ean be heard above the ambient noise. Mr. B uses his radio
an hour a day at low volume (15 ma. battery drain) in a
quiet home. The radios can operate on any of the several
tvpes of primary batteries (assnme No. 1015 radio grade
carbon-zine cells @ $1.00 per set of four) or nickel-cadminm
cells can be used (No. N46 @ $11.00 per set of four plus ap-
proximately $7.00 for a charger).

Mr. A can buy nickel-cadmium cells and a charger, re-
charge them every night and recover his investment (com-
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pared to primary battery operation) in from 2% to 3 months.
A good investinent. On the same basis Mr. B would have to
remember to charge his batteries once a month and would
reqquire six years to recover his investinent—and by that time
he might well need new nickel-cadmium batteries because
they do not last forever. Obviously a poor investiment. Sealed
nickel-cadmitim batteries are a fine product but they should
be used only where primary batteries ave uneconomical or
impractical.

For use in clectronic equipment, any rechargeable hat-

SCREEN-WRAPPED

CONTACT NEGATIVE ELECTRODE
[ SPRING (CADMIUM)
g [ ___COVER

[ Sy

; I
2 SEPARATOR
o . 1
et
| SN A CAN
% \\.q‘b.-uq}-\. m : R e -I:;:
W Ir \'\. i
1
| EXPANDED METAL SCREEN-WRAPPED
! SPACER POSITIVE ELECTRODE

{NICKEL HYDROXIDE)

Fig. 3. lllustration above shows a cut-away view of a typical
sealed nickel-cadmium button cell that is described in the text.

tery should be hermetically sealed so that it is not necessary
to add water and so that gassing on overcharge cannot
carry corrosive vapor into the instrument. Also, the battery
should be wndamaged by long periods of storage, charged
or discharged, and should have a low sclf-discharge rate.
Scaled nickel-cadmium  batteries meet these requirements
best.

Sealed Nickel-Cadminm Batteries

The nickel-cadmium battery is a remarkable device and
more than fifty vears of sncecessful use have proved this
point. Nickel-cadmium hatterics may be recharged many
times, have a relatively constant potential during discharge.
and have excellent charge-retention properties. They will
stand more abuse than any other cell, have good low-
temperature performance characteristics, and are competitive
with other systems in terms of cost-per-hour use. They are true
storagte batteries using one of the very best electrochemical
svstems.

The nickel-cadminm cell has been used in Europe for many
years in its orginal form as an unscaled cell, for automobile
and truck starting and for fixed installations. Recent tech-
nological advances have made possible the extension of the
nickel-cadmitm system to small, hermetically sealed bat-
teries—rechargeable batteries that are free from the usual
routine maintenance, such as the addition of water. These
developments have brought the economic advantages of re-
chargeability to small hatteries.

A conventional vented-type nickel-cadmium battery will
liberate oxvgen and hydrogen plus entrapped electrolyte
(potassium hydroxide) fumes through a valve. In order to
hermetically seal a nickel-cadmium cell, it is necessary to
develop means of using up this gas inside the cell. This is
accomplished as follows:

1. The battery is constructed with excess ampere-hour
capacity in the cadmium electrode.

2. Starting with both clectrodes in the fully discharged
state, charging the battery causes the positive (nickel) clee-
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Fig. 4. Cut-away view of a cylindrical nickel-cadmium cell.

trode to reach full charge first and it starts oxygen generation,
Since the negative (cadiminm) electrode has not vet reached
full charge it cannot cause hvdrogen to he generated.

3, The cell is designed so that the oxygen formed can
reach the surface of the metallic cadmium electrode where
it reaets, forming clectrochemical equivalents of cadmimn
oxide,

4. Thus. in overcharge, the cadminm clectrode is oxidized
at a rate just sufficient to offset input energy, keeping the
cell in equilibrium at full charge.

This process can continue for fong periods, The fevel of
oxvgen pressure thus established in the cell iy determined
by the charge rate used.

Scaled nickel-cadminm cells are available in a variety of
sizes and capacities. Sce IFigs. 3 and 4. These include: Intton
cells (50-300 ma.-hour capacity), evlindrical cells (450-2000
ma.-hour capacity), and rectangular cells (2-23 ampere-hour
capacity).

The capacity of most nickel-cadmium ¢clls is specified
at the 10-hour rate (current drain required to discharge the
cell in 10 howrs), When they are nsed at higher discharge
rates, the capacity is redueed.

Nickel-cadmium cells have the desirable flat discharge

Fig. 5. Typical discharge voltages at various drains for sealed nickel-cadmium cells.

(constant-valtage) characteristic. As shown in Fig. 3, note
that the average voltage is about 1.2 volts per cell. The
initial voltage shown on the curves is designated as the volt-
age minder load after 10 per-cent of the ampere-hour capacity
has been removed from a fully charged cell,

Any rechargeable battery will lose charge when stored.
Nickel-cadmium: batteries have a lower self-discharge rate
than any other present secondary battery system. More -
portant, the batteries are not harmed even if not used for
long periods of time.

Scaled nickel-cadminm cells experience a relatively small
loss of capacity at operating temperatures, ranging from
—20 to 4-15 degrees C. Within this range, stable discharge
voltage is maintained.

With most nickel-cadmium cells, the 10-hour rate should
not be exceeded in constant-cirrent charging. Fourteen
hours charging at this rate will folly charge the cell. Constant-
voltage charging, which is also acceptable, resnlts in a higher
initial charging rate. At the start of charge the current may
greatly exceed the 10-hour rate, bt the charging cireuit
st be designed so that 10-hour current (or less) flows
toward the end of eharge.

The battery can be trickle-charged or floated. For max-
imum performanee in situations of continuous overcharge,
with occasional interriptions, the enrrent should not exceed
the 30-hour rate.

These cells will also stand extended overcharge at rates
considerably higher than those recommended for floating.
Although charging at the maximimm rate (10 honrs) is nor-
mally expected to be completed in 14 hours, cells will not
be damaged by occasional charging at this rate cven for
several weeks. Continunous  overcharging at  higher-than-
necessary rates aceclerates general degradation of the cell
but complete or sudden destrnction will not result unless
the 10-honr rate is exceeded.

A typical, vet simple, charging circuit is shown in Fig. 6.
Values of charging current for button and cylindrieal cclls
range from 3 to 130 ma,, depending on eell size, for a 14-hour
charge,

When used inoan appropriate application where true ad-
vantage can be taken of their simplicity and rechargeahility,
sealed  nickel-cadmium batteries can make  possible new
hatterv-operated  devices which wonkd otherwise be com-
pletely uneconomical.

Conclusion

Is the present multiplicity of batteries worthwhile? Has
there been any real progress? The answer is an unqualificd
“ves.” New battery systems supplement existing batteries,
They improve the eperation of many present devices, make
possible new uses, and offer the consumer new choices so
that he can obtain the hest battery buy for his particular
deviee and operating requirements.

Battery and portable-power rescarch and  development
continue unabated. Futare vears will bring still better primary
and rechargeable hatteries and probably fuel cells and thermo-
clectric generators as well. Thus more new devices will be
able to operate electrically without being tied to a power

line. A

Fig, 6. Charging circuit for small
sealed nickel-cadmium batteries,
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COVER STORY

HE TERM “super-power’” applied to a new [amily of

I grid-controlled amplifier tubes, developed to meel in-

creasing demands for higher u.h.[, power output. is
not a misnomer, These tubes, which are capable of produc-
ing megawatts of pulse power output and hundreds of kilo-
walts of average power output, are particularly well suited
to applications such as long- and short-pulse long-range
search radars and missile-tracking radars, particle-acceler-
ator power sources, broadband radars, space-probe and
satellite radars, satellite communications, and r.f. power
sources for special-process and heating applications.

This new family of tubes includes the commercial types
RCA-T835 (shown on this month's cover being inserted into
an external resonant cavity ). and RCA-2034, as well as sev-
eral modified developmental versions used in government-
procured or sponsored equipment. These tubes are the vesult
of an integrated program designed to produce the world's
most powerful wh.f. power-output device in a single en-
velope. For example, the 7835 can produce 5-million walts
of pulse power at 250 mc. (See Table 1)

Design Philosophy

Fundamentally. the new family of super-power tubes com-
bines a number of triode units in parallel in a common ce-
ramic-metal, water-cooled envelope. This is done to provide
maximum emission-current capability without exceeding a
practical electrical length Tor whif, operation, A total of 96
triode units provide the total eleciron current requived, The

MAXIMUM RATINGS*

. Peak Positive-Pulse Plate Voltage .. ... ... 65,000 volts max.
Peak Negative Grid Voltage . . ... ... .. ....500 wvolts max.
Peok Plate Current . .. .. ... ... . ..... ... 325 amps max.

D.C. Plate Current . .. .. -
Plate Input laverage) ........
Plate Dissipation taveroge) ..

*for Irequencies up to 300 mc. and for @ maximum ‘on’’
seconds in any 2500-microsecond interval.

TYPICAL OPERATION**

Peak Positive-Pulse Plate-to-Grid

........ 3.25 amps max.
212,000 watts max.
150,000 watts max.

time of 25 micro-

Voltage . .................. 34,000 60,000 v.
Peok Cathode-to-Grid Veltage . . . .. 100 300 v.
Peak Plate Qurrent . ... ... ... .... 260 280 a.
D.C. Plate Current . . . . BeBaSaat 2.6 2.8 a.
Peak Driver Power Qutput . .. ... .. 150,000 200,000 w.

Useful Power Output at Peak of
Pulse lapproximatel ... ...... 5,000,000 10,000,000 w.

*o1. o cothade-drive circuit, with reclangular-waveshape pulses, at 250 mc.,
with @ duty factor ol .006. ona o pulse duration of 25 microseconds.

Toble 1. Operating characteristics of type 7835 super-power
triode {shown on cover) as plate-pulsed class B power amplifier.

Fig. 1. Cross-section of o portion of the active region of the
tube showing the relative positions of plate, grid, and cathode.

LWATER-COOLED SURFACE

“GRID CYLINDER

DIRECTLY
HEATED
CATHODE

WIRE-SUPPORT FIN 1‘l‘%\\"WATER-(:OO\.ED SURFACE

October, 1961

SUPER-POWER
U.H.F. TUBES

By R. E. REED & A. C. TUNIS

Electron Tube Div., Radio Corp. of America

Capable of producing millions of watts of pulse power,
these tubes are designed for the maximum amount
of u.h.f. power output from a single-envelope device.

cross-section of the active region in Fig. 1 shows the rela-
tive positions of the elements in cach unit triode and the
relation of each unit to adjacent units.

The plate, which is centered about the electronically ac-
tive region of the tube on insulating low-loss ccramic bush-
ings, forms the outer conductor of a portion f a coaxial
output circuit located within the tube. The plate face is
made of oxygen-free high-conductivity copper which pro-
vides the high thermal conduetivity necessary to conduct
the heat dissipated on the plate face by impinging electrons
to the cooling water on the reverse side,

The grid consists of .003-inch-diameter pure tungsten wire
wound around the circumterence of the grid cylinder. Each
arid wire is located in tiny slots across the radial fins that
extend outward from the grid block between ~he cathode,
as shown in Fig. 1. A rvolling operation firmly fastens the
grid wires in position and molds the edges of the fins around
the wires to provide the necessary electrical and thermal
contacts. The fins are an integral part of the water-cooled
erid cylinder.

The thoriated-tungsten filamentary cathode strands have
rectangular cross-sections with appropriate reduction in area
at either end to compensate for thermal conduction to the
supporting structures. Approximately 70 amperes of fila-
ment current is required to heat each strand to the normal
operating temperature. The total filament power required
for long-pulse and e.w. service is 6800 amps at 3.5 volts. For
short-pulse service, 1800 amps at 1.3 volts is used.

Mode of Operation

These super-power u.h.f. amplifier tubes are designed
for use with external coaxial-cavity resonator circuits, as
(Continuwed on page 70)
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Infrared Binoculars

o One of the {tems wnder developorens by the U8, Ay
Engiveering Research & Development Lahs, Fart Bel-
voir, Ta, is an infrared Linocelar which acill enabie
wmilitury personnel to see in the dark, The binoeulars.
mude by Nmevican Gptical Col require an operating
voltuge of 12 lr. for the built-in iafrared-convertes
tnhes,

50-Watt Transistorized
Hi-Fi Amplifier
This all-transisiorized. 30-watt moenophonic qmplifies.
using a new tvpe of transister for hi-fi sennd svstems.
was exhibited by RUN recentlv, The kev transistons
are tieo newe drift-field power tvpes designated TA2017
and TAZOI8, In pilot production for the past several
maonths. they are availuble in commercial gnantities for

« variety of consumer produets,

v

RECENT
DEVELOPMENTS
IN ELECTRONICS

/ J\\ lonosphere-Density Probe

al o A sounding rocket lavnehed from Wallops [dand. Fir-
PR ginie, suceessfully made the first test of some equip-
\ maent that will be used in the netion’s *Topside Sound-
er” sateliite. The satetlite, seheduled for fauneh in late

1n2, aeill determine the eleetron density of the jon-

osphere by sending radiv signals deviwcniward into the
f fonosphere from abore, The rocket. together acith «
payload of clectronic equipment encased in fts nose
cone. s programied to reach an altitude of ahout
700 miles and radio bacl: to a ground station the mieos-
wurements of the density of electrified particles as a
funetion uf altitude, The h't'hllfl[ll(‘ tseel jur .\*uum/ing
involred the measurement of the time delay hetween
pulsed r [ transmissions from the payload and received
echo sigunels  reflected  bhacls from the jonosphere,
Dalsed transmissions were made alternately wnd repe-
titivels at abont 1 and 6 e,

The “Topside Sounder™ satellite payload equipnent
Chenen ar deft) is 15 inches in diameter. and con-
tains storage hatteries. o single transmitter-recelier
and telemetry Tink, The centrul column supports a
spring used to jettison the rocliet nose cone. After the
cone was dropped. the telescoped antenna poles
clumped to the ecentral colaomn aeere bronght into
sottnding position at 1ight angles to the pavload hod.
The four small prejecting acires are telemetry anten-

nas. The entive program is the work of Airhorne In-
steuments Lahoratory and the Central Radio Propaga.
tion Lahoratoyy. both under eontract with N ASA,

a8 ELECTRONICS WORLD
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775-kv. Line Tested by Tape
A record-bieaking electrioal paacer line, built e -
v Vmerican Electrie Power Seeviee Corp and ¥

Westinghouse, teas energized ceceatly ar tpple
Grove. W a, for a dyvear test progran. Tests
on the new line are completely instennrented.
using magnetiv-bupe data logeing  cqnipment
which records S0 test ftems cvery 20 minutes,
Livewan on ladder in photo is warliing on one
of the rf. decoupling filters installed in the
svsfein fo pernidt separate radio-fnfluence meas-

wrements on the 3 min lne seetions,

Two-Dimensional Dipole Array
A two-diniensional array of crossed dipoles used
as a telemetering, receiving, and tracling one
tenna is shown, The 237.0me, antenna can ap-
crate with ertical, horizonral. or eirenlarly po-
farized signols. Designed Ly Ranee Carpe. e
array i suid to hare slightly more gain and
lower .\it’r'-fulu'\ theen e four-helix autenna, '

A

Transistorized Computer
Measures Blood Volume

I wew atomatic instrwwent that deyermines the aumount of

Tdood i a person’s eireadation rapidiv, sepeatedlv, and acith
great precision weas demonstrated vecentfy Iy Viominm Corpe
The instiament vperates v waling | radionetiv’ v measure-

ents oon g an H” ’:lnml \Hlllll,l‘ fromtta peisndd l(‘/fn hers pree
chesty been given an bdection of @ Leowen and horndess
amonnt of radivactive jodine, Compliter cireaizs in o the in-
stewpient calesdare the exact Boad cddume fron the omount
ol dilwtion of the radiveciice wateriad, Totol co'wme is rend
cart o oa divectly eadilaated meter, The instrument, colled o
“Volewetion” has heen ased in opendhears surgery, where it
fras shenere precisely the amewnt o Blbod that wst be toans.

tused it a patient at the eud of the operarion

Digital Transmission Equipment
4 “howse ol cards™ coudd deserihe |VCE Electronies” pew
huilding blocl: comumnnivations equipment that adopts digi-
tul duta e hines . suely us telotvpewriters Cforeground ) and
ovipnters for sinudtancons high-speed, long-range tramamis.
s, The cquippient malies exteasive wse of a lorge numlber

of plog-tn printed-civewis cards for thy varfens ¢reudts,

October, 1961 k1]


www.americanradiohistory.com
www.americanradiohistory.com

STEREQ FM MULTIPLEX ADAPTER CIRCUITS

Schematic diagrams and circuit descriptions of four
new commercially available FM multiplex adapters.

BELL SOUND Model MXA-1 adapter (right) con-
sists of a triple-triode "“Compactron” tube and o
pair of crystal diodes. Power for the unit is ob-
tained frem the FM tuner with which the adapter
is used. Signals from the tuner are applied to
triode sections V,i and V. V. is a wide-band
amplifier for the composite stereo signal, consist-
ing of information on both the main channel and
the subcarrier channel, A trap in the output cir-
cuit of this section removes any SCA (background
music) signals. V.n amplifies the 19-kc. pilot sub-
carrier and applies it to V., operating as @
locked oscillator whose output circuit is tuned to
38 ke. This 38-ke. signal is applied via the trans.
former directly to the crystal diodes along with
the composite stereo signal. Because of the way
that the crystals are connected, first one and then
the other is switched on by the 38-kc, signal. This
switching technique permits one crystal to sample
the left channel and the other crystal to sample
the right channel, without using ony malrixing
circuits, bandpass or phase-delay filters. Low-
pass filters in the output of each crystal remove
high-frequency signals that might interfere with
tape-recorder circuits.

By MILTON S. SNITZER

Technicol Editor, ELECTRONICS WORLD
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HEATH Model AC-11 self-powered adapler (above) uses three twin triodes, two crystal ) —
detectors, and @ silicon-diode rectifier. Signals from the FM tuner are applied to iso- o Wiz
lating amplifier V, whose oulput section is a cathode-follower. A low-pass filter (L and Ke-2
associoted capaciters) permits only the sum (L + R) signal to be applied through a -
matrix network to the crystal diodes. Qutput from the first section of V, is also applied o
to the first section of V., a bandpass amplifier whose tuned circuits accept only the pilot “"-f%
subcarrier and the difference (L — R} signel. SCA signals are rejected here as well. The ‘c'?
19-kc. pilot subcorrier keys an oscillator {second section of V:) whose output is tuned
RaUT 12807 1Raur

to 38 kc. This signal is then applied to the bolanced crystal detector through T,. The
detected difference signal from the crystals is mixed with the sum signal (through the
68,000-0hm resistors) to produce the originel left and right signals. These are then ap-
plied to a poir of cathode.followers (V.} from which the two outputs are obtained, A
conventional holf-wave rectifier with R-C filtering supplies the ''B<4"' voltage required

for the circuit.
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HARMAN-KARDON Model MX-500 (right) em-
ploys two tubes and o pair of crystol diodes in
this multiplex adapter. Power for the wnit is ob-
tained from the associoted FM tuner through the
power plug shawn. Detected signal fram the tuner
is applied from pin 1 of the plug to o broad-
band isolation amplifier V.. Filter circuits at the
output of V, separate the sum-signal channel lin-
cluding the 19-ke. pilat subcarrier) from the dif-
ference-signal channel. The filters olso reject SCA
signals. The sum signal is applied through o re-
sistive motrixing network to the output of the
crystol detectors, Output from V., is olso opplied
to the triode section of V:, where the 19-ke. pilot
subcarrier is amplified. The pilot subcorrier syn.
chronizes an oscillotor (the penfode section of
V.), whose output circuit is tuned to twice the
input frequency—38 ke. This 38-ke. signal is then
transformer-coupled to the bolanced crystal de-
tectors. These produce a difference signal clong
with on inverted difference signal which are
then combined with the sum signal in the motrix
netwark. The resultont outputs from the crystals,
which aore the originol left end right signals, are
then applied to pins 4 and 6 of the multiplex
plug. From this point the signols are applied to
the stereo amplifier in the conventional manner.

FISHER RADIO Model MPX-100 self-powered mu
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liplex odopter (below)

employs five tubes, two crystal rectifiers, and a crystol bridge power recti-

fier. Signals fram the tuner are applied ta V,, from

which both cathode and

plate outputs are taken. The cothade circuit of V.. contains ¢ bandpass

filter for the difference-frequency signal, which is

then passed on to V.4,

o product detector, The plote oufput of V,, contains wide-band ncise
which is opplied to V., a relay amplifier, through a crystal-rectifier circuit.
Alsa opplied here is o 19-kc. signal from the plate of V.. When tuned to
a station transmitting stereo, the reloy is energized, o "stereo beacon™

T, I\ ECCA3 ECF80
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ALL RESISTANCE VALUES =10%, I/ZW. UNLESS
A OTHERWISE INDICATED
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lamp is on, and the adopter functions normally. When tuned {0 a mono
station, the reloy is de-energized ond the subcarrier signal path is
grounded. The noise input mentianed above prevents interstation noise
from operating the "beacon.” Cathade output of V. delivers the sum sig-
nal to the matrix. V; is on oscillator, synced by the 19-ke. signal from V.,
whose 38-kc. outpul is applied to the product detector. V.u serves as phase
inverter far the detected difference signal as required by the matrix. Twin-
triode V. is a poir of low-impedance anode-followers which deliver left
ond right signals to the sterec omplifier.
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LOUDSPEAKER TESTING |
AND MEASUREMENT |

By EDGAR VILLCHUR

President. Aconstic Research. Tne.
While listening tests are important, a speaker's performance
can be predicted from properly made and interpreted test
measurements, even before it is hooked up to a hi-fi system.

42

HERE is a widely accepted myth

in the high-fidelity field that

loudspeakers (unlike amplifiers,
tuners, or pickups) cannot be tested ob-
jeetively. Tt is frequently said that a lis-
tening test is the only way to check
speakers.

Objective Testing

The objective testing of loudspeakers
is more difficult and more complicated
than the testing of other coraponents and
some writers have been led to the con-
clusion that such testing is not meaning-
ful. Tlowever, the fact that meaningful
speaker information is more difficult to
come by, or that misleading information
is easy to come by, does not invalidate
objective investigations. As a matter of
fact, the experienced person who can
interpret properly made measureinents
can predict aecurately what a speaker
will sound like before it is cven con-
nected to the hi-fi amplifier.

A measured 1% distortion in an ampli-
fier has the hi-fi enthusiast up in arms and
writing indignant letters to the manufac-
turer. A measured 30% distortion in a
loudspeaker, at the same frequency and
signal level, is passed off as meaningless.
It is how the loudspeaker sounds to you
that counts, one is told, and never mind
the distortion curves One listens to music,
not to curves.

It takes only a little bit of reflection
to realize that such an argument can be
used, with cqual foree, to disparage all
clectronic or acoustical measurements.
One doesn’t listen to tuner sensitivity

figures, but to the clarity of reception:
one doesn’t listen to amplifier watts, but
to the volume of sound, cte. The argu-
ment is just as faulty in cach case.

Objective measurements can describe
the accuracy of reproduction of any of
the components in a high-fidelity system.
If one is looking for a speaker sound
which is dramatic and exciting in its own
right (over and above the drama and
excitement of the music), evaluation is a
matter of taste and objective testing has
no place. But if one sets out to cevaluate
the degree to which an amplifier or
speaker reproduces accurately the musi-
cal signal fed to it, there are test proce-
dures which tell the story.

Frequeney Response

The most talked about measurement,
and certainly onc of the most important.
is frequency response, The frequency re-
sponse of a loudspeaker has the same sig-
nificance as the frequency response of a
cartridge or amplifier; a 10-db peak in
the midrange or a sharp cut-off helow 80
cvcles, will produee the same aberrations
of sound in any of these three compo-
nenfs. Yet it is a faet that there often
seems to be little correlation between the
frequeney response “curve” of a loud-
speaker and the character of its sound.

This does not mean that speaker per-
formance relies on some clusive quality
not subjeet to scientific observation. It
means that the particular curve does not
actually represent the frequency re-
sponse of the loudspeaker in question.
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The output of an amplifier or of a cart-
ridge appears as an clectrical signal at
definite terminals and the characteristics
of these devices can he ieasnred at these
terminals. The output of a loudspeaker.
however, consists of sound radiated into
the room in many directions. The fre-
quency response of the speaker may be
completely different at different angles
to its axis. [f one were to listen to a lond-
speaker in an anechoic chamber or out
of doors, one would hear the guality rep-
resented by a frequieency response enrve
recorded from a microphone placed at
the particular listening position. This
isn't true in a normally reverberant room,
The listener hears a combination of direct
and reflected sound and the major part of
the sound is reflected back and forth he-
tween the room surfaces before it s
heard.

Therefore the character of a loud-
speaker in a room s for the most part
dependent on the total powcer radiated
at different frequencies, not on the par-
ticular “pressure” frequency  response
that exists in a direct line from the lis-
tener to the speaker. Even though one
were sitting on-axis to a speaker. one
woukl perceive all of its off-axis fre-
gqueney response characteristies because
they would be heard in the reflected
sound. Two speakers with identical on-

axis  frequency  response  curves, but

widely variant off-axis curves, may seem

completely different in performance.
Off-Axis Performance

Frequeney response corves which ac-
curately represent the performance qual-
ity of a londspeaker are not diffienlt to
produce. It is necessary to measure a
familv of curves. both on and off the
speaker axis. Experimental work may
require that we take speaker freguency
response ewrves for every 3 degrees be-
tween (0 and 90 degrees from the axis.
Once it is established that there is a reg-
ular pattern to snch a family, it is pos-
sible to represent the speaker’s frequiencey
response by a selected group of curves—
for example, on-axis, 30 degrees off-uxis,
and 60 degrees off-axis.

IFig. 5 shows a midrange tweeter be-
ing clamped to a swivel board at one
of AR's ancchoic chambers. Fig, 1 s a
family of corves made by the General
Radio automatic level recorder at the
left in the photo, The power frequency
response of this speaker is represented
by all of the curves taken together, Al-
though the on-axis enrve by itself would
seem to indicate response within = i db
to about 13,000 cveles, the actial radi-
ated power is considered as rolling oft
at about 7300 cyeles. Henee this is the

crossover frequency emploved for a
super-tweeter that is used with the mid-
range unit.

These considerations are most ilmpor-
tant for the treble range because it is
here that the on-axis and off-axis char-
acteristics of the speaker tend to be so
different. Therve are also special prob-
lems with regard to representing the
bass response of a loudspeaker,

Solid Angle

If a speaker were suspended by a
rope in the center of the universe it
would radiate bass sound in all directions
and it would he said to “see” @ solid
angle of 360 degrees. Each time that this
solid angle is reduced (by putting the
speaker against a wall or at the junction
of two surfaces) the cone is given a
better bite of the air it engages and he-
comes more cfficient in the bass range
without the rest of the frequency re-
sponse being affected. 1t is therefore not
possible to place a speaker in an an-
cchoie  chamber—where it effectively
radiates into 360 degrees—put a micro-
phone in front of it, and procure a repre-
sentative response curve ot its bass
range.' (Sce references.)

The anthor once received a letter from
a puzzled music lover who had originally
reacted to the musical sound of his
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Fig. 1. Part of a family of curves for o midrange tweeter,
recorded automatically by the equipment illustrated in Fig. 5.
Fig. 2, Graph sent in by dismayed music lover. Response was ’ 20
measured in anechoic chamber. Dashed lines show bass correction.
4]
e
"]
@
2z
[=]
a
3
ul
@
! 5 3 L k7 2L 3
20 50 100 200 500 IKC.
FREQUENCY-CPS

Fig. 3. Acoustic. frequency-response curve of a woofer. This
curve was recorded by the use of the outdoor testing setup
that is illustrated in Fig. 6. Note that the diffraction dip
that occurs at 1250 ¢ps disappears when mike angle is changed.

Fig. 4. Two frequency-response curves of the same woofer taken
indoors, in an uncontrolled acoustical environment. The speaker
was in a corner, about five feet off the floor; the two curves
represent responses at two different microphone positions. Note
the lack of similarity in over-all curve shape, and in location
of the worst peaks and dips. These curves give more information
about the listening room than they do about the loudspeaker.

October, 1961
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Fig. 5. Midrange tweeter is being clamped to swivel board at an anechoic chamber,
in preparation for frequency-response measurements to be taken at various angles.

i A
B

s

e

Fig. 6. Measuring frequency response of woofer at an outdoor test site with the

speaker radiating into a controlled 180°

speakers with enthusiasm and delight.
An engineer friend of his then got into
the aet and took the londspeakers to be
measured in an anechoie chamber. The
[riend, probably with an air of triumph-
ant superiority, produced curves that he
claimed made the speaker look very sick.
The poor music lover was disturbed
cnough to send us the curves and this
plaintive  statement:  “The  enclosed
curves scem to prove that my ears are
wrong.”

We were pleased 1o receive these
curves because it is alwavs good to have
one’s own measnrement data confirmed
by other sources and other test equip-
ment. The bass curve which was inter-
preted as being so awtul was, within
very close tolerances for acoustic work,
alimost the same as o own anechoie
chamber curves. [f vou take the curve
shown in Fig. 2, representing radiation
into a solid angle of 360 degrees, and
convert it {o represent normal room
mounting (whiel usually invelves some-
thing like a 90-degree solid angle), re-
sponse in the bass range is increased; in
the low bass the increase would be
about 6 db. Applving finrther corvections
for the ehamber deficiencies in the very
low range—including a chamber peak of

44

solid angle. Mike is at 30° off-oxis.

50 cveles—we have a woofer curve which
is = 2 db over its range.

A better way to test bass response in
londspeakers is to start aut with a sialler
solid angle and use an outdoor free field.
Present speaker testing standards eall for
radiation into a solid angle of 180 de-
grees and this is often a verv convenient
method since the speaker can be buried
in the ground® as shown in Fig. 6. Fig. 3
shows the ewrves produced by the test
setnp ilnstrated, using the same model
speitker as emploved in Fig. 2. This out-
door measnrement is more acenrate than
an anechoie chiimber measurement for
the bass range becanse test chambers
cease to be ancchoie at very low fre-
quencics, but the results are very close
to the original enrve of Fig. 2, if one
knows how to interpret the latter. The
particular speaker shown in the photo-
graph was also measured in an anechoic
chamber for other characteristics; the
mcorrected  chamber courve was very
similar to that produced by the music
lover's engineer friend.

Controlled Acoustical Environment

Sometimes attempts are made to get
a rough indication of speaker frequency
responsc by taking microphone meas-

www.americanradiohistorv.com

wrements in an ordinary room. Such a
method does not even give rongh results
because there will be far more variation
caused by the room and by the partieu-
lar positions of speaker and microphone
than by the performance characteristics
of the speaker itself. Iig. 4 shows two
measurements of the frequency response
of the same speaker in a live room, using
different microphone positions. Tt will be
noted that the peaks and dips in the two
curves de not oecur at the same places
and it is these peaks and dips which, in
a properly measured response curve, are
the most significant elements that pre-
dict quality of performance.

One type ol test that can he made
without a rigorously controlled acousti-
cal environment is the scarch for rattles,
buzzes, “birdies,” and  other forveign
noises which sommetimes make their ap-
pearance at particular frequencies. The
speiker is swept over the frequeney
spectrum by an andio oscillator, slowly,
at a reasonable listening level. The tone
shonld remain pure, without extraneons
sounds and  without the simultancous
production of tones different in frequen-
cv from the oscillator signal. Tt is impor-
tant here to eliminate from consideration
possible sympathetic vibrations of things
in the room.

This is one kind of speaker deficiency
which frequeney response curves will
probably not reveal, although tone-
burst tests at the frequencies involved
will display it clearlv. The musical re-
sults are intermittent; blurring or a pierce-
ing shrillness is liable to occur only when
the musical signal contains appreciable
cuergy in the offending frequency re-
gron.

Interference

It is not possible. from the point of
view of measurements, to treat a mnhi-
speaker system as though it were a single
unit. Interference patterns set up be-
tween different drivers, partienlarly in
the crossover regions. praduee a ragged
curve which does not actually reflect
performance. Merelv moving the micro-
phone position mav convert a peak to
a dip, or an elevated scction to a de-
pressed section. This nterference effect,
however, does not change the total
power radiated by the svstem and there-
fore has little inflnence on the wayv the
speaker actnally sounds. If a muldti-
speaker svstem is to have its frequency
response measured, one of three methods
must be used—cach driver must be meas-
ured separatelv, or the microphone must
be placed at a great distance from the
svste to minimize path differences to
the separate drivers, or the measure-
ments must be taken in a reverberant
rather than an anechoie chamber. The
latter method produces a nnitorm sound
field which relates to the total energy

{Continued on page 98)
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By WAYNE BRANDT
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CBS Television, Hollywood

The job and equipment of the technician who tapes
the background music for network television shows.

HERE are many interesting arcas

of activity for the technician in

broadcasting. We are all some-
what familiar, through our dailv associ-
ation with television entertainment, with
the work of cameramen and audio men.
Besides these more obwious jobs, there
are many more technicians engaged in
the recording, distribution, and trans-
mission of television programming,

Most of the members of the technical
operations staff at a television studio to-
day have been actively emploved in
broadcasting for several years. Although
requirements vary, many of the men
have had communications experience
and hold a commercial radiotelephone
operator’s license or else have a high de-
gree of proficieney in a specific area, such
as cameramen or as an equipment main-
tenance teehnician.

Let’s look at some of the characteris-
tics of this occupation. While a produe-
tion f;lcilit) can be large and rather com-
plex, no one emploved in such a plant is
far removed from the final product and,
therefore, there is little of the “small cog
in a large wheel” feeling. There is also
satisfaction in knowing that the close
cooperation among technicians, produe-
tion personnel, and talent, developed
over the vears, is an essential part of the
joh.

Working with the best equipment in

the field is another rewarding aspect.
The pay is satisfuctory and, while the
author hesitates to use the term “show
husiness,” there is a certain mted ex-
citement in the realization that all of the
cquipment and ability is used to provide
entertainment for millions of people. For
the men so emploved, all these things
outweigh the few disadvantages which
include a certain amount of wsual
working hours and a varving level of
cmployviment.

While the industry as a whole has a

TN
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certain fascination, individnal areas,
when carefully scrutinized, become even
more interesting to the technically ori-
ented individual. One such area is the
Television Music Department. The men
assigned to this department are drawn
from the technical operations staff. In
addition, it is desirable that they have
an interest in and an car for music sinee
they must interpret, technically, the ar-
tistic desires of the mnsical supervisor
assigned to cach program. Let's see how
this works.

Manyv of the shows presented on the
CBS Television Network are action pro-
gramms. In order to set and enhanee
scenes and maintain continuity, many
small segments of musie must be com-
posed, recorded, and  combined with
picture and dialogue to form a complete
storv. In actual production, the most
practical way is to tape these music

45
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Fig. 1. The four Ampex recorders are mounted in two cabinets. These are on swivel
casters and may be pulled away from the wall for access to the rear of the machines.

bridges or “cues” separatelv, at another
time and place, and insert them later
during the final dubbing or recording
operation,

There is also a vast library of stock
music inserts availuble for this purpose.
These prerecorded hits and picces must
be timed and often edited to fit a smaller
period of time or a portion of a “cue,”
perhaps just a few notes will be re-
recorded and spliced into the original
track to lengthen it and thus more near-
ly match the picture portion of the story.

It is sometimes necessary to make a
composite track by mixing two or more
cues and re-recording to obtain the de-
sired effect. Also, blank leader stock
must be spliced into the tape between

cach cue. to insure quick location dur-
ing the final dubbing process.

Finally, all the eues for a single pro-
gram are rewound onto one reel and de-
livered to the film duplicating plant or
video recording studio. The Television
Music Department is responsible for all
of this and the editing and dubhing fa-
cilities are of interest to us here.

Equipment

At Television City  in Hollywood,
there are two dubbing rooms, identically
equipped. Fig. 1 shows the four Ampex
330 tape recorders. Each pair of tape
machines has a cucing speaker which
an be switched to the output of either
machine. A safcty switch bypass has

Fig. 2. A complete block diagrom showing one of the channels thot ore employed.
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been added to enable the operator to
spool waste tape off the machine into a
convenient container, without the need
for taping down or otherwise fastening
the right-hand tension arm. The tape
deck pivots upward for maintenance and
the electronics chassis pulls ont for access
to the tubes and service adjustments,

The specially huilt mixing console and
its associated pair of equipment racks,
as seen in Fig. 3, are to the left of the
tape recorders. The console has two ont-
put channels, cach feeding a recording
bus. Any combination of the four tape
playback outputs, and up to four auxil-
iary signals, can be fed into cither of the
two channels. The control in the lower
left of the photo is the “ccho” or rever-
beration control. Its use will be described
later,

The four controls in a group at the
lower left are anxiliary input level con-
trols. The first control is fed by a six-
input push-hutton sclector located in the
upper left cormner of the console. The cor-
responding inputs appear in the patch
bay.

The remaining three auxiliary input
controls have a microphone preamplifier
preceding them, althongh this may be
“patched out.” that is, not nsed, if the
auxiliary signal is of suffieient amplitude.
The kev switch directly above cach con-
trol selects the channel to which its cor-
responding input is assigned. Each tape
plavhack ontput goes to one of the verti-
cal faders, loeated just to the right of
the center of the panel.

The ease with which two or more sig-
nals can be simultancously controlled
with these straight-line potentiometers
climinates the need for a sub-mixing
control. Above cach vertical fader is the
channel sclector switeh for the corre-
sponding tape machine output. To the
left of these kevs are the kevs which as-
sign the tape machine record input to
cither recording hus of the console. To
the right of these controls are the two
master gain controls for the two output
channels. The volume indicator for each
channel is in the right-hand rack, direct-
ly above the console.

The far right end of the panel is oc-
cupied by the tape machine remote con-
trols. These are included so an operator,
when making multiple dubs, can start
the rccording machine, start one or more
plavback machines, and control levels
with a minimum of leg work. In addi-
tion, a plavhack turntable is provided
for disc-to-tape copyving. Its output can
be patched into one of the auxiliary in-
puts.

Directly above the console, in the left-
hand rack, is the patch bav. Under usual
conditions, a minimum of patching is re-
quired, since the circuits are “normalled”
for routine requirements. However, al-
most every amplifier input and output,
cach tape recorder, and certain other cir-
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cuit points are available by patch cords
to provide the needed flexibility.

Fig. 2 is the basic block diagram of
one of the two channels of the svstem.
Four basic amplifiers are used. The pro-
gram or line amplifier provides sufficient
power to distribute the signal of +8 dbm
to the adjacent dubbing room or else-
where in the plant. This amplifier must
also feed the recording bus. A Langevin
Tvpe 117 is used here. This is a high-
quality power amplifier of 50 decibels
fixed gain and a maximum output of 8
watts. In this use, however, the nor-
mal output is about 1 watt. The booster
amplifier raises the level out of the mix-
ing network to that sufficient to drive the
line amplifier. Since the input signal to
the booster is quite low, on the order of

58 dbm, the booster must have a low
inherent noise level. These conditions
are similar to those for the microphone
preampliliers so the same amplifier. a
Langevin Tvpe 116B, is used here. This
is a low-noise, two-stage amplifier of 40
decibels fixed gain, designed for low-
level applications. The combined gain
of 90 db for the line and hooster ampli-
fiers is necessary to make up the inser-
tion loss of the mixing and output divid-
ing networks and the variable attenua-
tors and te insure adequate amount of
reserve gain.

The speciallv built equalizing ampli-
fiers are quite flexible, as Fig. 4 indi-
cates. It is possible to boost or attenuate
any three out of a possible 12 portions of
the audio band, up te a maximum of 15
db correction. These amplifiers have a
6 db insertion loss when the controls are

Fig. 4. The controls of the equalizing amplifier. The three
knobs at the top, labeled **10,” **100,’" and *"1000,’" select the
frequency that the operator wishes to equalize. The knob im-
mediately below each frequency-selecting knob determines the
amount of correction; the knob below that, labeled “D-O-R,"”
selects either the *‘droop,’” *‘off,”’ or *‘raise
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Fig. 3. The mixing console, with patch bay at left and equalizing amplifiers at right.

set for “flat” or unequalized response.
Two 30-watt Mclntosh amplifiers are
emploved for monitoring. These ampli-
fiers have been adequately deseribed in
the past, so further description is unnec-
essary. Each monitor amplifier drives an
Electro-Voice 12TRX monitor speaker,
mounted in a bass-reflex cabinet. In tape
editing, a speaker with good low-fre-
quency respouse is quite helpful when
locating the point at which a cut is to be
made. These speakers are more than ade-
quate.

Reverb & Speed Regulation

Certain other circuit elements call for
more complete explanation. The one-
knob reverberation control is a time-
saving feature. Each of the remotely

" characteristics.

located echo ehambers has its associated
amplifiers adjusted so that there is unity
gain between the jacks labeled “rever-
beration in” and “reverberation return.”
A multiple of the original signal is
patched to the “reverberation in” jack.
Then the “reverberation retun” signal
is fed to one input of a cross-fading
potentiometer and the normal signal, i.e.,
without echo, is fed into the second
input.

The cross-fade control cousists of two
ganged, linear-taper controls, whose out-
puts are combined and connccted so
that, in the counterclockwise position,
the output from the control is original
signal only and in the clockwise position,
reverberation onlv. By rotating this con-

(Continued on page 66)

Fig. 5. The tempe regulater in use with one of the regular
tape machines. The revolving head drum is the par! that looks
like @ small pulley in a cup, in the center of the panel. The
large control at the left is the speed control, and the lever
knob at the right of the panel engages the capstan idler,
thereby setting the tape into motion through the machine.
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eleetrostatie air filter
for the home

By R. E. PATRIE / Technical Staff, Philco TechRep Div,

Design and construction of precipitation filter-ionizer

for installation in warm-air furnace. Unit cleans air
and generates ions that may give feeling of well-being.

EmiTor’s Nore: Some im't’.rligulur.\ have lound
thar concentrations of air ions. either negatively
ar positively charged. have ligle or no effect on
genergl well-being or on respiratary ailments.
There needs 1o be much more controlled daia
collected in order to substantiaie some of (he
positive benefits claimed for negative ions. as
enilined in this article. On the other hand. the
air-cleaning ability of elecirostaically charged
surfaces has been definitely provea. The many
conunercial installations of equipnient wsing (his
principle attest to (his fact. For those of owr
readers who wanit to experiment with o means aof
m-ru-mll'u;: negative jons along with electrostatic
air cleaning. we offer the  follow, ing uru'('le.
Readers are also divected to the aricle “Elec-
tronic Air Purifiers™ appearing in the July 1961
isswe  of ahis puhlu ation. WARNING: 1he
voltages involved in this construction are ex-
tremely high and the precantnions noted in the
rext must he taken 10 avoid serions shock.

ing “modern miracle” of electricity

is now unfolding as a result of a
better understanding of electrically
charged air ions and how they affect us
through the air we breathe. These small
particles, only a few molecules in size.
are either positively or negatively
charged. The lives of such ions, espe-
cially those thatl are negatively charged,

WHAT PROMISES to be a far-reach-

are very short as they are soon absorbed
by the larger ions which have no charge.

Nature generates a constant and ade-
quate supply of small ions through ra-
diation from the sun and from the
earth’s crust, Under ideal conditions,
such as exist in mountain areas, min-
eral springs, spas, etc., nature provides
more ions with a negative charge than
with a positive charge. A typical air
sample might show about 1200 ions per
cubic centimeter with 650 negative and
5330 positive, Where air pollution is
heavy. as in industrial centers. a typical
ion count might be 100 negative and 300
positive, or even lower, as the air gets
more polluted,

Dr. Kornblueh of the University of
Pennsylvania, in cooperation with the
Philco Corporation. has been conducting
clinical tests and studies using measured
concentrations of charged air ions-- both
negative and positive. It has heen found
that a predominance of negative ions in
the air seems to promote a feeling of ex-

Fig. 1. Construction details of the ionizer assembly employed by the author.
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hilaration and well-being and permits
optimum functioning of the respiratory
organs. If the proportion of negative
ions is low, a depressed fecling results
and respiratory functions seem to he
restricted,

The Russians have been using high
concentrations of negative air ions in
the treatment of respiratory and other
ailments and have reported not only
temporary relief but, in some cases. per-
manent cures. Although the concentra-
tions they used were much greater (in
some cases 1000 times) than employed
here. there were, according to their re-
ports, no ill effects.

The upshot of all this is that we really
have a new parameter to consider in
evaluating the air in our rooms. Not
only is it necessary during hot and hu-
mid weather to cool and dry the air but
it would also appear to be (esirable to
inject negative ions as well., The nega-
tively charged ions which, as pointed out
previously, are short lived, are quickly
depleted through the process of recircu-
lating the room air. and must be re-
placed if the resulting ‘‘climate” is to
have all the ingredients of nature's pure,
fresh air. The same holds true in cold
weather when the room air must be
heated and humidified. Again, it is nec-
essary to replace the negative air ions
which have bheen lost during the heating
and circulating process.

Hot-air heating systems tend to ab-
sorb a large number of negative ions as
the circulating air passes through the
heat exchanger and ducts. Replenishing
these negative ions can be accomplished
by means of the device whose construc-
tion is described here. Installed in your
hot-air furnace, it will generate a fresh
supply of negative air ions each time the
blower comes on. In addition to gener-
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ating negative ions, this device will act
as a precipitation filter by charging even
the finest dust particles and cause them
to be attracted to the metal filter in the
furnace as the air is circulated through
it. Smoke and most cooking odors result-
ing from minute air-borne particles,
which ordinary filters cannot touch, are
quickly dispelied by ionization and elee-
trostatic precipitation.

Construction of Unit

The ionizer unit consists of a fine wire
grid in close proximity to a f{lat ex-
panded metal plate placed against the
permanent type filter already installed
in the blower compartment of the fur-
nace. A d.c. potential of approximately
5000 volts is applied between the wire
grid and the grounded plate and filter.
BBy connecting the negative terminal of
the power supply to the wire grid and
grounding the positive terminal, the unit
will give off negative ions to the air
stream. The c.c. potential produced by
the cireuit to be discussed should not be
exceeded by more than 204 and the
spacing between the wire grid and the
metal plate should be kept somewhere
between %27 and 3% ”. By staying within
these limits, ozone and other unwanted
products will be kept to a negligible
quantity. The a.c. input to the power
supply is taken off the blower motor
circuit so that the unit operates only
when the blower is running.

The ionizer unit is constructed with a
phenolie frame on which a fine steel
wire, .003” or smaller, is strung. (Wive-
recorder wire will do nicely.) The frame
is made up of 13”"x1%"” phenolic strips
with % ” diameter phenolic rod as spac-
ers. Details of the asseimbly are shown
in Fig. 1A. Over-all dimensions are not
given as they will depend on the size of
the filter in the furnace. The height of
the frame should be the same as that of
the filter. The length need not exceed 15
inches even though the filter is longer

tonizer and power supply installed in blower compartment of
gas-fired hot-air furnace. Expanded metal plate is hetd firmly
against filter by the ionizer frame. Ground lead is not visible. is not
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than this. If the ionizer frame is over 10
inches long, a center support, made from
the same round plienolic stock, should
be used to prevent sagging. Saw cuts
are made one inch apart and half way
through both of the inner strips. Ap-
proximately 2 inches should be left un-
cut at cach end of the strips. The two
outer sirips serve only to protect and
isolate the wire grid.

Alter the frame is assembled and the
input banana jack installed, the fine
wire can be strung. Begin by attaching
one end of the wire to the terminal on
the banana jack and wind back and
forth through the slots as shown in Fig.
1B. Do not put too much tension on the
wire as it is being wound. Because of its
small cross-section, very little tension
is requived to keep it straight. Make
sure that the wire rests at the bottom of
each of the slots. Anchor the wire in the
last slot by driving a small wooden
wedge or matehstick in the slot against
the wire. Give the frame only two

_MOUNTING EAR ATTACHED TO FILTER
{ WITH SHEET-METAL SCREW

ot | _‘.FURNACE FILTER
=" PERMANENT TYPE

 EXPANDED METAL
PLATE

4

IONIZER "
FRAME

GROUND __%
PLATE —

Fig. 2. Installotion of ionizer to filter.
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Fig. 3. Schematic of half-wave voltage-
doubler power supply for the ionizer unit.

coats of clear Krylon, allowing one-half
hour drying time between coats.

The unit is attached to the filter by
thin metal straps cut to form mounting
cars. These should be permanently at-
tached to the top and bottom of the fil-
fer with sheet-metal screws, as shown
in Fig. 2A. A picce of flat expanded
metal, with 15" or 33 ” mesh, is cut to the
over-all size of the ionizer frame and is
sandwiched between the ionizer frame
and filter when the two are fastened to-
gether (Fig, 2B). This sheet serves as
the positive ground element of the ion-
izer and the surface which faces the ion-
izer grid should be thoroughly polished
with fine sandpaper or emery cloth to

lonizer grid is made with wire-recorder wire that runs verti-
colly between the slotted strips. The number of wire ‘“‘rungs”
critical—ten

to fifteen are usually quite adequate,
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remove any sharp edges which would
impair operation of the ionizer.

The Power Supply

The unit will work satisfactorily with
any power supply that will providc a
d.c. potential of from 4000 to 5500 volts.
For this application, the positive termi-
nal of the power supply must be at
ground potential so that the high-volt-
age terminal will be negative with re-
spect to ground. The current require-
ment of the unit is very small-—less than
a tenth of a milliampere (100 ga.).

The power supply described here and
shown schematically in Fig. 3. emplovs
a half-wave voltage-doubler circuit. The
power transformer has a 2500-volt sec-
ondary and three filament windings,
only two of which are used. Although
greatly over-rated, it was chosen be-
cause of its low price and excellent con-

struction. Any transformer with a 2500-
volt secondary and two well-insulated
filament windings or with a 5000-volt
secondary and one well-insulated fila-
ment winding will do the job. The cur-
rent rating of the high-voitage second-
ary nced not be more than 1 ma. If the
latter type is available, only one rectifier
tube is required and a simple half-wave
rectifier circuit may be emploved.

The filament requirement of the 1B3
rectifier tube is 1.25 volts @ .2 ampere,
so the value ot a scrics resistor with a
6.3-volt filament winding will be ap-
proximately 25 ohms. The series resistor
required with the 2.5-volt winding is 6
ohms. Ordinary composition resistors of
one to two watts rating (see parts list)
are adequate in either case. Exact re-
sistance values required may be ob-
tained by using a pair of resistors
hooked in series or parallel, as needed,

Close-up of the power supply showing power transformer ond two rectifier tubes.

Undeiside of the power supply. At lower center are the five 3.3-megohm resistors
that are wired in series with the high-voltage output fead tonnected to ionizer grid.
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to get as close to the values shown in
the parts list as possible.

Specific chassis layout and details of
construction will obviously vary consid-
erably with the type of transformer
used. The bottom view of the 2"x 5" x7"
chassis used by the author can serve as
a guide in the placement of parts no
matter what type of power transformer
is employved. The builder can cut corners
if he wishes by eliminating the pilot
light and the switch. Likewise, the fuse
and holder can be left off the chassis by
substituting a fused plug in place of the
regular a.c. ptug.

The high value of resistance in series
with the high-voltage output lead (ap-
proximately 16.5 megohms) serves to
limit the current (and voltage) in the
event of a short in the ionizer or high-
voltage lead. In addition to protecting
the transformer secondary, it will lessen
the severity of shock in case of personal
contact. This does not alter the fact that
the power-supply plicg must be removed
before handling the ionizer or power
supply and that extreme cawtion must
Le exercised in testing or working with
the wnit. Five 3.3-megohm, l2-watt re-
sistors connected in series are recom-
mended here rather than a single resis-
tor. The high-voltage lead should be of
the type used in TV high-voltage or au-
tomotive-ignition circuits.

Carefully check the wiring of the
power supply before applying a.c. Place
a 1% -ampere fuse in holder; make sure
the plug end of the high-voltage lead is
clear of the chassis; plug the unit in and
turn on the switch. Measure the output
voltage with a high-resistance d.c. volt-
meter ot a v.t.v.m. with a high-voltage
probe. If neither instrument is available,
an approximate check can be made as
follows: slowly and carefully bring the
exposed end of the high-voltage lead
(banana plug) toward the chassis (do
NOT touch the exposed end). A thin,
continuous spark should be given off
when the end of the plug is within ap-
proximately % inch of the chassis. Do
not prolong this test. If a spark is ob-
tained, you can be sure that the power
supply is operating normally. If no spark
is obtained before the plug touches the
chassis, check the fuse and wiring for
possible wiring ervor. (Unplug the unit
during checking process, applying power
only when specific tests are to be made.)

Installation

A short length of a.c. cord should be
brought out from the junction box sup-
plying the blower motor and terminated
in a cord-type a.c. receptacle. This lead
can be brought out from the motor ter-
minals instead if they are easily acces-
sible. Test the receptacle by plugging in
a lamp and observe that it comes on
when the blower motor starts.

Before putting the ionizer and power
supply in the blower compartment, a
piece of Masonite should be cut to size,
sprayed with two coats of lacquer or
enamel and fitted in place at the bottom
of the compartment, This helps to keep
moisture and dirt from the ionizer unit
and power supply. and also makes it

(Continued on page 90)
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CALI

FO

RATION STANDA

By TOM JASKI

—RDS

R THE V.O.M.

This instrument can give you commendable accuracy —if
you know how to calibrate it and what standards to use.

HE ACCURACY of ordinary volt-

I ohm-millianuneters is far from

that of precision, laboratory in-
struments. particularly if we consider
the worst inaccuracies that may be
present within the limits of the manu-
facturer's guarantee. (See “Is Your
Multimeter Accurate?” in ELEcTRONICS
WorLp, February, 1961.) There are
doubtless many occasions when you
want the assurance of better reliability
than this although vou are not interested
in the ultimate in precision, Fortunately
the inherent capability ol the instru-
ment is such that, with calibration, a
relatively high degree of accuracy is pos-
sible,

The simplest way to calibrate is to
compare the instrument’s readings on
various functions and ranges with
those of another, precise instrument and
to record the deviations. However a
second instrument of this order is sel-
dom available, The next best procedure
is to use the v.o.m. for reading quan-
tities that are already known precisely.
The chances of finding such quantities
to serve as standards are quite good.

The most readily available standards
will be certain d.c. voltage sources.
These permit a direct check of the
meter's d.c. voltage readings. These
same sources can then be adapted to
check the instrument’s current read-
ings. From the knowledge thus ob-
tained, it is possible to extend into a
check of a.c. and resistance scales. In
this article, we will be concerned
chiefly with the available standards and
their use for calibrating direct voltage
and current ranges. Other meter func-
tions will be left for subsequent arti-
cles.

Source Voltages

The first question is where to obtain
reasonably precise voltages. A number
of sources, all useful but some more
accurate than others, are available. The
order in which they are listed here re-
flects the author's preference. If you
do not agree, you may re-order them
to your liking. Your own choice may
depend on many factors aside from
which is the most precise, if you are
not seeking the ultimate, For example,
vou may be swayed by which is the
least expensive, most readily accessi-
ble, or casiest to use. Here are eight
possible sources:

1. A calibrated Wesfon cell produces
an output of exactly 1.0183 volts-—if
you can read this closely on your in-
strument, The calibration has been per-
formed by the National Bureau of
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Standards. Sometimes these cells can
be found in the laboratories of high
schools and junior or secnior colleges,
sometimes in instrument repair shops.
If you have access to the sources men-
tioned. you would not need a better
standard,

2. An uncalibrated Weston cell is also
rated at 1.0183 volts. However, without
calibration, you have assurance that
this source is accurate ‘‘only” to .1
per-cent. One of these may cost from
$15 to $20, which may make it a worth-
while investment in some cases. Inci-
dentally all Weston cells are designed
to be used at a rated temperature of
20 C for the specified output, or 68 F.
This is not a difficult condition to ful-
fill, and it is doubtful that any but un-
usuil temperature deviations will in-
troduce more error than you will
tolerate.

3. Mallory has brought out a new
voltage standard consisting of eight
carefully selected mercury cells to
make a total of 10.8 volts, in tapped
steps of 1.35 volts each. This standard
will hold to .5 per-cent accuracy over
a number of years. The price of the
assembly is about $40, so it is hardly
worth an investment unless you have
an unusual number of meters to cali-
brate!

4. Any new mercury cells, at their
rated voltage (usually 1.35 volts, but
this may vary—check manufacturer’s
data). These will show the voltage sta-
bility with time that is characteristic
of cells of this type. The initial, rated
voltage may not be so precise as that
for the selected cells used in the Mallory
slandard. Even so, accuracy will be
high.

3. Rechargeable nickel-cadmium cells
under a specified condition. Fully
charged units of this type tend to show
a somewhat high voltage output early
in the discharge cycle, then settle down
to rated voltage and maintain it almost
to the end of the cycle, at which point

Fig. 1. Sylvania suggests this circuit
for an accurate, low-voltage standard.

SCOK (ADJUST FOR 20uA.
ON METER)

AVOLT

—_
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a rapid drop-off occurs. For example,
a fully charged cell may read 1.3 volts
or slightly higher. Put into service, it
will soon settle down to a value usually
between 1.2 and 1.25 volts, to which it
will adhere closely until it approaches
full discharge. A practical procedure
is to charge the cell fully. then dis-
charge it somewhat for use as a stand-
ard. The recommendation for certain
Birgess nickel-cadmium cells, for ex-
ample. is that they be charged fully,
then discharged to half capacity, at
which point output is very close 1o 1.2
volts. Capacity and output-voltage rat-
ings may be obtained from manufac-
turers’ specifications. Armed with this
data, you can easily calculate how long
vou should permit a fully charged cell
to discharge across a given resistive
load to achieve reliable output,

6. A fully charged automobile battery
is also a good source. if it is in good
condition. The equipment for checking
condition and state of charge is simple
enough to use, if you have access to
it. Output should be very close to 2,12
volts per cell. Thus, depending on the
size of the battery, this single source
can give you three check-points up to
6.36 volts or six points up to 12.72 volts.

7. A reasonably fresh flashlight bat-
tery that has never been used, acci-
dentally shorted. overheated, or frozen
is also useful. A good figure to assume
for the output is 1.56 volts. Depending
on whether the battery is right out of
the factory or more than a year old and
also depending on the size of the cell,
there will be some variation around
this vatue, but it is not likely to be
more than 1 per-cent off. For greatest
reliability, the literature of the particu-
lar manufacturer for the particular
cell size should be consulted, For ex-
ample, type 950 Ereready cells (size DY,
unused and properly stored, average
1.57 volts output 6 months after manu-
facture, 1.56 volts at the end of a year,
and 1.55 volts after 18 months to three
years,

8. Sylrania suggests the circuit of
Fig. 1 as an accurate voltage standard.
A low-voltage source and a potenti-
ometer are used to adjust the current
through a 1N34A diode to approxi-
mately 20 microamperes. Because of
the nonlinear characteristic of the diode
in this range, precision adjustment of
the current in the circuit is not neces-
sary to keep the voltage drop across
the crystal very close to rated voltage.
Thus a precise meter is not necessary
to start out with, The chief disadvan-

(Continned on puge 92)
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ARNEY, the Number Two Man
at Mac's Service Shop, listened

a lot. Strictly speaking, this
was not his idea, Things just worked
out that way. He had a lot to learn,
and he was bright enough to know he
learned more listening than he did
talking. Still and all, he was an Irish-
man with a natural, love of talking:
and he thoroughly enjoved doing the
“telting” when an opportunity pre-
sented itself.

Mac knew the vouth pretty well; so
he recognized the I've-gotta-talk-or-
bust symptoms when DBarney bustled
into the service department and put on
his shop coat,

"Say, Mac.” the youth said with
studied casualness, ""how much of their
disposable income do you suppose the
American people spent forr services last
year?”

I dunno; do you?"
nocently,

*Yes sir. 1 do.” Barney said impor-
tantly as he pulled a little picce of paper
from his shirt pocket. “I happened to
run across a little brochure the other
day that gave some figures cspecially
interesting to anyone doing any kind
of service work, The figures came [1rom
the Department of Commeree; so they
should be reliable, LLast year we spent
around one hundred and thirty hillion
dollars for services, That compares with
a hundred and fifty hillion dollars spent
for non-durable goods and forty-seven
billion dolars for durable goods.” He
paused dramatically to tet these figures
sink in,

“What do you include in ‘services ?”
Mac asked,

“Aw, vou know: clectricity, gas. tele-
phone, transportation hy public car-
riers, film processing, radio and TV
repairs, auto repairs. appliance repairs,
and so on. I mean the same thing the
panel of What's My Line does when it
asks: ‘Do you deal in a product or a
service?” While those hig figures shake
vou, the really significant thing is the
way the percentage of disposable in-
come spent for services is rising much
faster than that spent for the other

Mac asked in-
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two items, Tale last vear, for example.
For the first time in history, nearly
forty per-cent of our disposable income
went for services, During the ten years
between 1949 and 1939, while total per-
sonal expenditure for goods was rising
3877, the expenditwre for services rose
a whopping 1057 . With people channel-
ing more and more of their income into
services, it looks as though we're in the
right business. doecsn't jt?”

“Maybe,” Mac  agreed  cautiously.
“When you remember that in this pe-
riod Americans have had more money
to spend for fun, more ways to spend
it, and more time 1o enjoy spending it,
the figures are not too surprising. How-
cver, those figures you gave include a
whole lot of services. I'm wondering
how our particular brand of service
stands up to some of the others.”

"I can tell vou that, too.” Barney
offered ecagerly as he consulted his
paper. "Here are some of the increcases
in consumer expenditures for different
kinds of service in the 1949-1939 period ;

Airline Transportation 393
Radio and TV Repairs 2907 ;
Gas 180,
Electricity 159,
Tetephone 1327/
Auto Repairs 927 ;

As vou can see. we're second in growth
in that group: and those below us aren’t
exactly [lyvweights.”

“Those figures are mighty encourag-
ing.,” Mac commented; “but statistics
are always dangerous if they are swal-
lowed whole and not digested. That is
what Disracli probably had in mind
when he remarked. *There are lies,
damned lies. and statisties!" Statistics
are concerned with generalities or aver-
ages, and yvou probably have heard of
the sad case of the man who drowned in
ariver that «veraged only two [eet deep.
He stepped into a pothole that was ten
feet deep.

"*Those figures indicate that radio and
TV service, as a whole, is marching
ahead rapidly. More and more money is
being spent on it. They do nof mean
that the individual service technician is
going to share automatically in this
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prosperity. Whether or not he gets his
fair share of the increase will depend on
how willing he is to work and to study.
Unless he is at lcast average in technical
knowledge and business ability. he has
no right 10 expect his business to keep
pace with the national average.”

“Yeah, and that thing of staving
‘average' gets tougher all the time.”
Barney offered. “As the service husi-
ness becomes more luerative, more and
more people will be attracted to it, The
slobs won't last long. but the fellows
who stick it out are going to have to be
pretty good to get a foothold. Thanks to
these eager beavers, the average ability
will be constantly pushed up. We fel-
lows already in the game are going to
have to run a little harder just to hold
our place in line.”

“I'm glad you realize there's no rest-
ing on the oars in radio and TV servic-
ing- —especially from here on in.” Mae
applauded. “Not to change the subject,
I've been doing a little interesting read-
ing, 100. A couple of months back Time
published a story that paid an oblique
tribute to the power and influence of
serrvice technicians on the buyving pub-
lic. The story discussed the outstanding
success of one TV receiver manufac-
turer. A few years back when TV sales
slowed down, this company refused to
go along with the crowd in trying to
find cheaper ways to manufacture TV
rreceivers so the price could be cut. In-
stead, it published full-page advertise-
ments saving it was refusing to adopt
automatic manufacturing techniques
that cut manufacturing costs but made
the sets more difficult to service, It re-
fused to cut either the quality of its re-
ceivers or their selling price.

“The story went on to say that service
technicians, in appreciation of the con-
sideration thus given them, enthusi-
astically plugged the products of this
manufacturer, \What was the result?
Todav that company is the nation’s big-
cest maker of TV sets, Last year its
sales amounted to $234,000,000, and its
profits were $15,200,000. If I were a
radio orr TV manufacturer, I should
ponder those figures and their signifi-
cance very carefully, The good will of
the service techniecian is a very tangible
asset to any manufacturer,

“But it is important to realize the
good will of the service technician in
this case was not won only hy making
the sets easier 1o service. Equally im-
portant was providing him with a prod-
uct he could recommend in good con-
science and repair with pride and satis-
faction. You know what I mean., You
have seen the contempt with which a
mechanic regards a device that, instead
of using holts, is cheaply put together
with rivets so it cannot be disassembled
for inspection or the easy replacement
of worn or hroken parts. As he will
quickly tetl you, 'This thing is junk, It
was made to be thrown away, not re-
paired.’

*Well. the radio and TV technician
feels exactly the same way about a
radio or TV recciver that may have
heen casy and cheap to assemble but is

(Continued on puue 88)
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IMPEDANCE MATCHING
IN PUBLIC-ADDRESS SYSTEMS

iR e e e ey e 0. TR R S e N
PART 2. HIGH-Z LOUDSPEAKER LINES

Bogen-Presto Div., The Siegler Corp.

By MORTIMER S. SUMBERG, Director of—S:Ies

The installation of more complex sound systems

by the audio technician is covered in

AST month the importance of im-

I i pedance matching was stressed
and the basic techniques com-

monly employed for properly connecting
an amplifier to loudspeakers were ex-
plored. Simpler sound-system hook-ups
were reviewed-—those which did not re-
quire line-matching transformers and
which permitted the use of low-imped-
ance speaker lines. In this article (and
the succeeding one), our concern will be
with more complex sound-system ar-
rangements where one or more factors
dictate the use of high-impedance lines.

Matching with High-Z Lines

As pointed out earlier, high-imped-
ance transmission lines (e.g., 250 or 500
ohms) should be used in a sound system
where the loudspeakers are: (1) located
at considerable distances from the am-
plifier, and (2) driven to unequal levels.

In the first instance we must avoid
low-impedance lines because of the ex-
cessive line losses which result; the re-
quirements of the second system would
be virtually impossible to satisfy with-
out the installation of a line-matching
transformer at each speaker, High-im-
pedance lines are usually terminated at
a 500-ohm tap on the amplifier output
terminal strip. Sometimes the equip-
ment manufacturer provides 230 ohims
and other output impedance values on
the amplifier. The other end of the high-
impedance line is brought to the pri-
mary of one or more line-matching
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transformers whose secondary connects
to the loudspeaker voice coil. This
method of providing proper impedance
match between load and amplifier is
sometimes referred to as the constant-
impedance method—to differentiate it
from the constant-voltage method.

For a clear understanding of the man-
ner in which the line-transformer type
and its correct primary impedance tap
are determined, the same matching

LINE
MATCHI

NG
TRANSFORMER
20000 6N
LOUBSPEAKER
eI I 10001
16 ®

soon soon

I;
[

AMPLIFIER PRI SEC.

Fig. 10, Sound system using 500-chm line.

Fig. 11. Loudspeakers connected in series.
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this article.

problems shown jn Figs, 4 through 9
{Part 1) will be re-examined and it will
be demonstrated how high-impedance
speaker lines (i.e., constant-impedance
method) and line-matching transform-
crs may be used instead of direct con-
nections between amplifier and loud-
speaker voice coils.

Single Loudspeaker: The sound sys-
tem in Fig. 10 employs a 500-ohm
speaker transmission line to intercon-
nect an 8-ohm loudspeaker with the am-
plifier. The primary of the line-matching
transformer (usually mounted directly
on the loudspeaker) provides several
taps at different impedance values.

In this instance, the 300-ohm tap is
connected to the amplifier output tap
of the same value to present a perfect
impedance match. Since the loud-
speaker voice-coil impedance is 8 ohms,
the line-matching transformer second-
ary tap of the same value is used. If a
16-ohm loudspecaker were to be con-
nected, then the 16-ohm tap on the sec-
ondary of the line-matching transformer
would be hooked to the voice coil,

Referring back to Fig, 2 (Part 1), we
find that this 500-ohm transmission line
may be as long at 1300 feet if ¥20 A.\W.G.
conductors are installed. In the system
shown in Fig. 4 (Part 1), a low-imped-
ance line was required for connecting an
identical speaker to the amplifier. With
420 A.W.G. conductors (see Table 1 in
Part 1), the low-impedance line can be
no longer than 60 feet before losses be-
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A 3.channel sound system for scheols,

industry, ond small institutions.
come excessive. To save the few dollars
which the line-matching transformer
cosls, the sound installer would have to
pay considerably more for the extremely
heavy conductors required for a run of
1300 feet. Aside from cost considera-
tions, the latter cable would he very dif-
ficult to work with because of its size
and almost impossible to pull through
small-diameter conduits. Obviously. the
high-impedance line and transformer
are selected as the practical impedance-
matching method.

Lowdspeakers in Series: This arrange-
ment is somewhat unusual and not fre-
quently found in actual field practice.
Its only recommendation is the saving of
one line-matching transformer. As
shown in Fig. 11, two loudspeakers are
wired in series and conneeted across the
secondary of a single line-matching
transformer. Since two 8-ohm loud-
speakers in series constitute a 16-ohm
load, the 16-ohm tap on the secondary
of the line-matching transformer is
used. The 500-ohm primary tap is then
connected to a tap of identical value on
the amplifier output terminal strip.

This arrangement would be used only

where the two loudspeakers are mounted

relatively close to each other. The line-

matching transformer would have to be
rated to carry the power delivered to
both loudspeakers. In other words, if
ecach speaker were driven to a 3-watt
level, then the line-matching trans-
former would have to he capable of han-
dling 10 watfis of power, The set-up to be
described in the following paragraph is
much more widely used where two or
more loudspeakers constitute the load.

Loudspeukers in Parallel: (Driven to
identical levels). Fig. 12 shows the con-
ventional hook-up where several loud-
speakers are connected in parallel
through line-matching transformers to
an amplifier with a 500-ohm output-im-
pedance tap. The three line-matching
transformers are identical and the 1500-
ohm primary taps have heen selected
since the combined impedance equals
500 ohms.

each loudspeaker will be driven to the
same output level, in this instance to
one-third of the amplifier output rating,

If four loudspeakers were connected
with identical line-matching primary
impedance taps. then each speaker
would be driven to one-fourth of the am-
plifier output rating.

Line-matching transformers are
available with primary taps in the order
of 15,000 ohms, making it possible to
connect as many as 30 loudspeakers to
a 500-ohm amplifier output tap. With a
transformer providing a 15.000-ohm pri-
mary it would be possible to set up a
system with as many as 60 loudspeakers
—provided the amplifier had a 250-ohm
output tap.

Loudspeakers in Parallel: (Driven to
different levels). In all of the multiple
speaker arrangements outlined pre-

An elaboerate school sound system that is also utilized for speech instruction.

If four loudspeakers were to be con-
nected across the 300-ohm output tap of
the amplifier. then the 2000-ohm pri-
mary tap would be used on each line-
matching transformer. As in the earlier
diagrams, a secondary tap on the line-
matching transformer is selected to cor-
respond with the loudspeaker voice-coil
impedance. It is important to note that

Fig. 12. Paralleled connection of three line transformers and loudspeakers,
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viously, the speakers have been wired to
receive equal power. In many installa-
tions, however, it is highly desirable to
be able to set up a multiple speaker ar-
rangement so that the individual speak-
ers operate at different power levels,

In a typical industrial installation, for
example, it might be necessary to drive
15 reflex trumpets to a 15-watt level for
each, 25 corridor cone loudspeakers to
3 watts each, and 6 flush-mounted smail
cone speakers to a level of 1 watt each,
The difference in level is usually dic-
tated by the background noise and the
area of coverage required from each
loudspeaker. As noted in Fig. 12, equal
amounts of power were delivered o sev-
eral loudspeakers by employing identi-
cal primary tap values on the line-
matching transformers. From this it
follows that unequal amounts of power
may be delivered to loudspeakers if dis-
similar primary taps are employed.
Since the load impedance (represented

ELECTRONICS WORLD
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by the several line-matching transform-
ers in parallel) must match the ampli-
fier output-tap impedance, the nced
arises here for understanding how to
compute the combined impedance of
several paralleled transformers and the
relationship between the value of the
line-matching transformer primary tap
and the amount of power delivered toits
loudspeaker.

In Fig. 12 it was shown that one-third
of an ampiifier's rated power would be
delivered to a loudspeaker through a
line-matching transformer if a primary
tap on the latter were three times the
amplifier output impedance. In Fig. 13
we consider a typical practical imped-
ance-matching problem which is easily
solved hy application of this relation-
ship. It is noted that a total of five loud-
speakers is required in the system and
that, because of the varyving background
noise levels and extent of the areas to be
covered. varyving amounts of power
must be delivered to each speaker. A
preliminary sketch is drawn indicating
the amount of power to which each
speaker must be driven. From this we
find that a total load of 40 watls is re-
quired—so a 40-watt amplifier is se-
lected.

Loudspeaker No. 1 is to be driven to
an output level of 20 watts which repre-
sents one-half the total amplifier output
power rating. We must therefore select
the impedance tap on the primary of the
line-matching transformer which is dou-
hle the amplifier output tap. Since, in
this instance, we are using the 250-ohm
tap on the amplifier, the correct primary
tap on the line-matching transformer is
500 ohms.

Loudspeaker No. 2 is to be driven to
a 10-watt level or one-fourth of the am-
plifier output rating. To do this, we de-
liberately mismatch upward by a ratio
of 4 to 1, arriving at a value of 1000
ohms for the proper primary line-
matching transformer tap.

Loudspeaker No. 3 is to be driven to a
5-watt output level which represents
one-eighth of the amplifier output
power. Mismatching upward by a ratio
of 8 to 1, we find that the correct pri-
mary impedance tap on the line-match-
ing transformer is 2000 ohms,

Loudspeaker No. 4 is to receive 4
watts of power or one-tenth of the avail-
able output power. Deliberately mis-
matching upward 10 to 1 from the 250-
ohm output on the amplifier, we find
that the 2500-ohm tap on the line-
matching transformer should be used.

Loudspeaker No. 5, used in a very
quiet office, is to receive only 1 watt of
power or one-fortieth of the available
amplifier output power, As above, we
deliberately mismatch upward by a ra-
tio of 40 to 1 and arrive at a value of
10.000 ohms for the correct primary tap
on the line-matching transformer.
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The five loudspeakers in combination
will draw 40 watts of power from the
amplifier. The total load impedance is
250 ohms, representing a perfect match
to the 230-ohm output tap on the ampli-
fier. To double-check the correctness of
the computations. it is a good idea to
apply the following formula which en-
ables us to determine the combined
speaker load impedance :

1 1 1 | S R |
z,  Z Z. Z Z, Z.
where: Z, combined impedance of

loads (this should equal amplifier output
impedance); Z,— impedance of Load #1
(transformer 7T,): Z.= impedance of
Load #2 (transformer 7. ; Z —imped-
ance of Load 3 (transformer T.): Z,—
impedance of Load =4 (transformer 7);
and Z.- impedance of Load #5 (trans-
former T,).

1 1 1 1 1 1
Z, 500 " 1000 T 2000 T 2500 © 10,000
Z+— 250 ohms (combined impedance

of load)

Z =250 ohms (impedance of am-

plifier output tap)

In the above example we have chosen
the 250-ohm output on the amplifier
rather than the more conimonly used
500-ohm tap. A simple calculation will
reveal that had we used the 500-ohm

LINE-MATCHING | SPEAKER | CALCULATION TO DETERMINE CORRECT TRANSFORMER
TRANSFORMER LOUDSPEAKER LEVEL | PRIMARY TAP IMPEDANCE -
PRI, SEC. |
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e C Fig. 13. A method of impedance matching
that produced the desired output powers,
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tap, the required primary tap value on
the line-matching transformer for the
1-watt speaker would have been 20,000
ohms. Since transformers with primary
taps ranging this high are uncommon,
the 250-ohm tap was decided upon.

It should be noted that each of the
five line-matching transformers dis-
cussed here is required to handle a dif-
ferent amount of power, For instance,
transformer 7, must include a 500-ohm
primary tap and be husky enough to
pass 20 watts of power to Loudspeaker
No. 1. Transformer T. however. must
provide a 10.000-ohm tap on the primary
and handle only 1 watt of power. Ob-
viously, the transformers will vary in
bhoth size and cost.

Line-matching transformers, which
will be discussed later, are veadily avail-
able in ratings of 4. 8, 12, 15, 20, and 25
watts. In each instance. consideration
should be given to the impedance value
of the loudspeaker voice coil to make
certain that it will present a proper
match to the secondary of the trans-
former with which it is used.

Matching with Arvailuble Transform-
crs: It is not always possible to provide
a periect impedance match and it was
pointed out earlier that a mismatch of
up to 25 per-cent is usually acceptable.
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Fig. 14. An example of the mismatch pro-
duced by using available transformers.

If the only available line-matching
transformers do not provide the exact
impedance taps required, the closest
one is selected. For exampic. had we
used a small line-matching transformer
which provided only a 12.000-ohm pri-
mary to drive Loudspeaker No. 5 in Fig.
13. we would have mismatched upward
48 to 1 and would. therefore. have driven
the loudspeaker 1o .8 watt. The loss of
2/101h of a watt would have been im-
possible 1o notice.

Had we used a line-matching trans-
former with a 2500-ohm tap for match-
ing Speaker No. 3 to the amplifier, the
upward mismatch would have been 10
to 1 and the loudspeaker would then
have been driven to a level of 4 watis
(rather than 5). Again, the ear could
not have detected the difference in le
els.

Care should be exercised when select-
ing the closest available taps to make
certain that the total drain in watts by
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the loudspeakers does not exceed the
amplifier output rating. When one con-
siders that the ear ean bharely recognize
a 2 to 1 change in power. concern over
perfect impedance matching lessens.
Loudspeakers driven to 5 and 3 walts
respectively will have sound of almost
equal loudness.

Frequently the sound installer, on a
job. finds that he has several line-match-
ing transformers whose secondarv im-
pedance values do not match the loud-
speaker voice coil impedance. In a tvp-
ical installation (see Fig. 14), a 5-waltt
line-matching transformer with an
8-ohm secondary is available for match-
ing an 8-ohm loudspeaker to an ampli-
fier through a 2000-ohm primary tap.
From the 250-ohm output tap of a 40-
watt amplifier (see Fig. 13) this ar-
rangement would drive the loudspeaker
to a 3-watt jevel. If the 8-ohm speaker
were not available. however. and the in-
staller had no choice but to connect a
16-ohm loudspealker to the 8-ohm sec-
ondary of the transformer, a 2 to | mis-
match would result and reflect a 2 to 1
mismatch in the primary. As shown in
Fig. 14B., the primary impedance value
would then become 4000 ohms.

In Fig. 14C. we have a similar ar-
rangement where the loudspeaker pre-
sents a 2 to 1 mismatch to the secondary
of the line-matching transformer. In
this instance, however, the load is one-
hall of the 1ransformer’s secondary im-
pedance. As a result. the reflected im-
pedance to the primary of the trans-
former’ becomes 1000 ohms.

Since we have already determined
that a 2000-ohm primary on the line-
matching transformer is required to
drive the loudspeakcr to 5 watts, it be-
comes apparent that a 4000-ohm pri-
mary will drive the loudspeaker 1o 2%,
watls and that the 1000-ohm primary
will drive the loudspeaker 1o 10 watts
If we use the arrangement of Fig. 14C.
we may exceed the amplifier outpus rat-
ing by 5 watts and overload the line-
matching transformer by 100 per-cent
(e.g., passing 10 watts of power through

Fig. 15. Circuit showing method of incor-
porating earphones for the hard of hearing.

1000 [}

LY

g

a 3-watt transformer). The use of a 16-
ohm loudspeaker would, therefore, be
preferable sinece neither the amplifier
nor the line-matching transformer
would be overloaded.

By use of another method we could
still drive the 16-ohm loudspeaker to a
5-watt level (through a transformer
with an 8-ohm secondary) if there were
no objection to running a separate
transmission line between the amplifier
and this loudspeaker. In Fig. 14D we
see exactly how this is accomplished.
The 16-ohm loudspealker is connected to
the 8-ohim secondary of the line-match-
ing transformer T.. A 2 to 1 mismatch
is reflected to the primary which has
been marked 2000 ohms" by the manu-
facturer. Since the secondary mismatch
is 2to ! in an upward direction, the pri-
mary impedance reflects this 2 to 1
change upward and becomes 4000 ohms.
The 40-watt amplifier is connected fo
loudspeakers Nos. 1, 2, 4. and 5 (see Fig.
13) from the 250-ohm output tap. Loud-
speaker No. 3 is connected through the
line-matching transformer to the 500-
ohm tap-—which presents a deliberate
mismatch of 8 to 1. From a 40-watt am-
plifier, the 8 to 1 mismateh drives the
16-ohm loudspeaker to a 5-watt level
precisely what the installation requires.
In this illustration it will be seen that
the 4-ohm loudspeaker (Fig. 14C) may
likewise be driven to a 5-watt level, if
the amplifier provides a 125-ohnt output
impedance tap.

Wherever possible, line-matching
transformers should he used where the
secondary impedance value exactly
matches the loudspeaker voice-coil im-
pedance. When we load a line-matching
transformer with a loudspeaker having
an impedance value higher than its des-
ignated value (as in Fig. 14B). we tend
to impairr the low-frequency response.
Similarly. when the loudspeaker im
pedance is lower than the line-matching
transforimer secondary value (Fig. 14C)
we tend to impair the high-frequency
response. In a wide-range sound system.
it is best, therefore, to limil mismaitches
of this kind to no more than 2 to 1, as in
the illustrations above. For sound sys-
tems used only to make paging an-
nouncements, the need for wide fre-
quency response is not great and we
may. therefore, mismatch as high as 4
to 1

Earphone Connections

The sound-system installer is some-
times called upon to provide earphones
for use in schools, libraries, prisons, and
other institutions and it is important
therefore. that he understand something
of their characreristics and their re-
quirements.

In a church sound system-—a {ypical
illustration—it is common practice to

(Continued on page 82)
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ELEGTRONIGALLY GONTROLLED
GLOTHES DRYER

Eniror’'s Notk: The electionies industry.
with one roice. strongly proclaims fts limie-
less future. but unanimity ends with the ques-
tian, W hat directions will that great future
take?” For the techniciun engaged in con-
sumer servive. the question is eminently prac-
rical. Will aetivity in his present field fall off?
Should he get into some “industrial” aspect?
Many foresee as mueh expansion in eoasumer
electronics as anyichere else, Our erystal ball
is no maore relialle than any other. Howerer,
the subjoct of this article snggests what could
happen. Who conld hare predicted that a
cantral system. relatively simple hut geuunine-
Iy electronic, would have popped up in such
un (m{-uf-{hc-u'u_v home device as the clothes
dryer? It can happen anyichere.

I'TH SOMFE seventeen major
brands of clothes dryers on
the market, there are bound

to be more ways than one of doing the
same thing, The object of all such auto-
matic devices is obviously to bring
washed clothes and linens to a degree
of dryness that will suit the needs of
the user and to do so with the least
amount of effort or supervision on the
part of that user. This is accomplished
by blowing heated air through the
clothing for an appropriate length of
time.

However, the degree of dryness is an
important factor. Even “dry" linens
have a certain. normal moisture con-
tent. If they are overdried, they may be

Fig. 1.

Single control offers choice of 2
regularly timed or 3 “‘automatic’’ cycles.

Fig. 2. One of 3 baffles in dryer drum on .
which “‘electronic fingers’’ are mounted.

October, 1961

By JOHN C. BRITSON

A simple circuit using few components eliminates
guesswork by “feeling” fabric moisture directly.

stiff and wrinkled. They may also be
inadequately dried. The right degree
differs from one type of fabric to an-
other. It also depends on what the user
wants to do with the dried clothes. De-
pending on whether they are going to
be folded up and put away, ironed, or
are of the wash-and-wear type, the
proper amount of residual moisture will
be quite different.

The simplest way of controlling dry-
ness is with an automatic timer that
shuts off the machine after a pre-set
period. This requires experience and
guesswork on the part of the user. and
leaves much room for over- or under-
drying. Another method, essentially
thermostatie, relies on the fact that
temperature inside the dryer rises when
the contents are dry. However this tech-
nique is also subjeet to variables, such
as the size and type of the load, humid-
itv, outside temperature, and line-volt-
age fluctuations. A new control system
developed by the Maytay Co., found
in its Models DET01C (all-electric) and
DG701C (gas-heated) automatics, uses
a relatively simple electronic arrange-
ment, involving few additional parts, to
overcome the difficulties mentioned. It
is certainly the most direct method: the
clothes themselves are "'felt” by “elec-
tronic fingers” to sense their moisture
content.

The control dial for these models,
shown in Fig. 1, is relatively simple. Tt
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provides two conventionally timed
cycles: “Air Fluff” (without heat) for
any period up to 30 ninutes and "Time
Dry” up to 50 minutes. The three posi-
tions that will be most used. however—
“Damp Dry,” “Wash 'n'" Wear,” and
“Regular Fabrics”--~have no timing ad-
justment. These rely on the “electronic
fingers” or moisture-sensing clements.
The only evidence the consumer can
sec of the new method consists of three
bhaflles mounted inside the dryer drum.
One of them is shown in Fig, 2. It con-
sists of a series of separated but closely
spaced cleetrodes that are wired in
pairs. That is, every other electrode is
connected to one lead and those in be-
tween are connected to another lead.
Not visible to the ordinary viewer is a
“little black box” that includes a printed
board and a handful of components.
The basic circuit used for the three
automatic positions. somewhat simpli-
fied, is shown in Fig. 3. When the dryer
is set 1o one of these positions, the timer
actually operates the machine for the
first few minutes, allowing the drum to
come into regular rotation and also per-
mitting the interior to heat. Then the
timer is disconnected and the control
circuit takes over. Diode SR rectifies
a.c. voltage and begins to charge C. a
large MNylar capacitor, through resistor
R. Since the time constant is very long,
the flow of charging current is low.
However, the flow of current through

$R

W 5UPN _BRUSH
© s
AC N RNG) |
— =il
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NE ==
w0 T =
LAY I —
Jz‘, [T sensine
70 TIMER MOTOR ELECTRODES

Fig. 3. Dry clothing blocks electrode
current, lets € charge to cut off cycle,

a parallel path, the sensing clectrodes,
prevents the eapacitor from developing
an appreeiable charge during most of
the operating cycle. During this time,
the circuit looks like a conventional
constant-current "“B+" supply, based
on a half-wave rectifier, that is loaded
by the eleectrodes.

“B+" is applied to one of the two
sets of eclectrodes through a slip ring

(Continned on paye 91)
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Electro-Mechanical Switching

In Automation

ODERN industrial automation

, \/ I depends almost entirely on
effective methads of combin-

ing mechanical and electrical equip-
ment. Automation in industry and ac-
counting is often nothing more than the
adaptation of manually operated ma-
chines 1o electrical operation. To make
this adaptation we must duplicate those
parts of the human operator that are

O————
INPUT  ELIGHT RELAY

]
Fig. 1. Electro-mechanical “robot™ ({(Al,
wired to original light circuit for sig-
naling human worker, operates lever on
command. Circuit can be elaborated (B)
with added switth to improve reliability.

Fig. 2. This rotary stepping switch is a

composite developed from versions by

several manufacturers to illustrate typi-

cal operation. Although there are 19

contacts, 18 are used for sequence steps.
W\ TCH OUTPUTS

INTERRUPTER
SWITCH
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By KEN BRAMHAM

used to control the machine in which
we are interested.

If the human operator is required to
pull a lever when one of a group of
lights flashes on, we can devise an elec-
tro-mechanical linkage to pull the lever
and an electrical circuit to sense the
correct light. Combining these gives us
a robot that will pull the lever when the
correet light is on. We are, in effect.
duplicating the operator's arm and
muscles to pull the lever, his eyes to see
the indicator light, and his brain to de-
cide when the lever should be pulled.

If it were necessary to synthesize the
complete human operator, automation
would be impossible. Fortunately we are
concerned with duplicating only a few,
specific functions. We do not have to re-
construct that part of the human brain
used to appreciate the blond at the next
machine. Our robot is interested only in
the light, the lever, and the single bit
of business in which these two elements
are involved together.

Single-Function “Robot”

We know what our one-purpose me-
chanical operator must do: now let us
see how simply it can be built. We can
not give it eyes. Instead we will remove
the light bulb and substitute a relay
energized hy the light circuit. Its arm
will be steel and its muscle an electro-
magnet wired through the relay con-
tacts. The light circuit now energizes
the sensitive relay, which takes no more
current than the original bulb, This in
turn closes the circuit to the magnet coil
to actuate the arm and pull the lever.
When the light circuit is de-energized,
the relay will drop. open the magnet
circuit, and release the lever, The elec-
tro-mechanical schematic for our robot
is shown in Fig. 1A,

Our robot at this point is not very
“bright.”” If the indicator light flashes
on but goes out hefore the lever has
been pulled all the way, the human
operator would know to continue pulling
the lever to the end of its travel. Our
robot. not knowing this, would release
the lever before the operation was com-
plete. In Fig. 1B a switch is added to
sense when the lever travel is complete
and make the robot a little more intelli-
gent. This locking circuit holds the relay
energized until the lever-sensing switch
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is actuated. With this circuit, the lever
must complete its travel once the light
circuit has energized the relay for the
five to ten milliseconds needed to trans-
fer the contacts.

The example described is a very
simple application of electro-mechanical
automation, but it does have the basic
features characteristic of automatic
control systems, These are (1) the abil-
ity to start a mechanical operation on
command and (2) feedback from the
mechanical components to control the
operation once it has been started.

In automatic office systems, it is very
seldom that an operation as simple as
the one just described is complete in
itself. It is more likely to be used as one
of a sequence of operations following a
pre-determined program. \We may, as an
example, require to press certain keys
on a calculating or adding machine in a
pre-set routine, or we may wish to
punch holes in a paper tape or card as
part of a batch of information to be fed
to a computer. In these and many other
applications, a rotary stepping switch
can be used to energize a number of
solenoids sequentially.

Many Steps—Automatically

Fig. 2 shows a simplified rotary step-
ping switch. It consists of an 18-position
switch with two wipers spaced 180 de-
grees apart to give a continuous switch-
ing action over the 18 outputs as the
wiper shaft is rotated. A ratchet {(drive)
wheel is keyed to the wiper shaft, and a
drive pawl is provided to hook into the
notches of the wheel and rotate the
wiper. When the magnet coil is ener-
gized, the armature is attracted, trans-
ferring the interrupter switch contacts
and, through the mechanical linkage,
pushes the drive pawl to the next notch
in the wheel. When the coil voltage is
removed, the armature is forced back to
its normal position hy the drive spring,
restoring the interrupter contacts and
drive pawl to pull the drive wheel round
10 degrees, This moves the wiper to the
next switch position. A detent spring
is also added, in position to act on
the drive wheel and hold the wiper in
position until the next operating cycle.
It is important to remember that this
type of switch “steps” to the next posi-
tion when the coil is de-energized—no

ELECTRONICS WORLD
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How multi-position switches can replace

human operators in performing tasks that

nvolve many steps in specific sequences.

movement of the switch wiper occurs
when the coil is energized.

Rotary Contact Protection

To prevent damage to the switch con-
tacts, it is important to work within the
current ratings set by the manufacturer.
Although these contacts may be rated
to carry several amperes, the maximum
current that may be safely switched
(made or broken) is often limited to
50 or 100 ma. In order to stay within the
current switching limit and still take
advantage of the full current-carrying
capacity, some special circuitry must be
used. The interrupter contacts shown in
Fig. 2 are of heavy-duty tungsten and
are used to protect the switch wipers
and contacts. These interrupter con-
tacts transfer each time the coil is ener-
gized and restore just before the wipers
move to the next contact, making it
practical to use the wiper contacts in
series with the interrupter switeh, Cur-
rent in a series circuit of this type will
flow only when the switch wiper is sta-
tionary and the drive coil is energized.
A simple circuit for this switch protec-
tion is shown in Fig. 3.

The Switch Put to Work

A possible use for a rotary stepping
switch as a means of controlling a se-
quence of operations is shown in Fig. 4.
In this example, six solenoids are to be
energized in the sequence 1, 2, 3, 4, 3, 6,
2, 3, 4. A ten-position switch is used,
which has normally open interrupter
contacts. The mechanical action initi-
ated by each solenoid includes the rota-
tion of a shaft on which we can mount a
cam-actuated switch to provide feed-
back from the machine to the stepping
switch.

When the switch is in position 1, cur-
rent will flow through the cam-actuated
switch (S)) to energize the drive coil.
This in turn cocks the drive pawl and
also closes the interrupter contacts to
complete the circuit to solenoid 1. This
solenoid and the drive coil remain ener-
gized until the mechanical action
started by the solenoid is complete. The
cam shaft then rotates, opening the
switch contacts, de-energizing the drive
coil and allowing the armature to re-
store, Restoration of the armature opens
the interrupter contacts in the solenoid

October, 1961

circuit and then rotates the switch
wiper to position 2 while no current is
flowing in the circuit. The cam-shaft ro-
tation continues during this time and
finally allows S; to close and repeat the
cycle. this time energizing solenoid 2.
The sequence continues as long as power
is applied to the circuit.

Controlling Stop and Start

In the last examiple, we have a con-
tinuous, free-running type of opeiation.
In practice, it is more likely that the
sequence would be started on command
and would stop when the solenoids had
all been energized. A circuit to include
start and stop relays is shown in Fig. 5.

In this circuit. the ‘‘command"” signal
to start the sequence energizes the
“start” relay, which in turn holds
through its own (upper) contacts and
through the normally closed contacts of
the “stop” relay. A second pair of con-
tacts (lower) on the “start” relay ap-
plies voltage to the stepping-switch cir-
cuit. The stepping action proceeds in the
same manner as in the previous ex-
ample, controlled by feedback from the
cam-switch, until the last step is
reached. \When the coil is energized on
this step, the output is taken to the
“stop” relay coil, which energizes and
opens the holding circuit to the “start”
relay. The “start” relay now restores,
opening the circuit to the stepping-
switch drive coil and interrupter con-
tacts. When the drive coil de-energizes
on this last step, the switch wiper moves
to position 1 and the circuit is ready for
another cycle when the command signal
is received again.

Rotary stepping switches were orig-
inally developed for use in automatic
telephone exchanges, hut high-speed ex-
changes are now being designed in
which transistors replace the electro-
mechanical components. Many auto-
mated applications, however, do not re-
quire high speeds; and for these step-
ping switches are used. Most low-cost
stepping switches will operate at speeds
up to 60 steps per second without feed-
back, but this is seldom required when
mechanical operations are being con-
trolled. Thus we see the stepping switch
becoming obsolete in one field, but tak-
ing a leading position in another, that
of automation and control. A
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GENERAL picture of how the
A various depth sounding and in-

dicating instruments work and
what basic elements they include has al-
ready been presented. Next is an inves-
tigation, in some detail, of the arrange-
ments used for keving, displaying, and
phasing,.

I'ndicutors: The arrangement for
keying the transmitted pulse in a flasher
using cam-operated contacts is shown in
Fig. 8 The detent on the cam closes the
contacts once in every revolution. The
disc or arm carrying the neon lamp may
be driven dircetly, by gears. or by a belt.
The motor, frequently called the scan-
ning motor, may be a.c. or d.c.

Two methods of “contactless” keving
have been developed to eliminate the
need for contact maintenance in shal-
low-water flashers, which run at higher
speeds, In one, the pulse generator is
triggered by the voltage developed swhen
a small permanent magnet carried on
the rotating arm passes over the iron
core of a stationary inductance, Another
type produces the triggering voltage by
the meshing and unmeshing of the
plates of a variable capacitor, In this
case, one set of plates is fixed 1o the
frame of the indicator and the other to
the end of the rotating arm opposite the
neon lamp.

Many flashers use small, bavonet-
base neon lamps; however special
U-shaped tubes are used in many of the
higher-grade models to give greater il-
lumination.

The spacing of the dial graduations is
determined by the motor speed, Since
calibration is necessarily limited to the
360 deprees of rotation, the neon lamp
must rotate at a slower speed in deep-
water units than in shallow-water types.
Flashers incorporating an efficient elec-
tronic system will frequently sound
deeper than can be indicated on the
dial’s calibration. Consider a flasher cal-
ibrated to read from 0 to 120 feet in 360
degrees. If the depth increases beyond
120 feet and the echoes are still being
amplified sufliciently to fire the lamp,
the flashes will start a second course
around the dial. An indication at the 40-
foot mark would then occur at a depth
of 160 feet.

Recorders: In this type, a motor-
driven, rotating arm (Fig. 9) swings
arcs across a separately driven chart
paper. The arm carries a stylus
mounted at the end that sweeps across
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the paper. At the other end of the arm
is a wiper that bridges gaps hetween
segments on a stationary commutator.
The top view of Fig. 10 further illus-
trates the arrangement of the parts,
with two variations being shown. The
output segment of the disc-type com-
mutator in Fig. 10A is connecied to the
amplifier output, and is at a positive po-
tential high enough to fire the thyraton
in the pulse generator but not suflicient
to burn any marks on the paper. The
keying segments are connected to the
control-grid circuit of the thyratron.
When the gap is bridged. the grid poes
positive enough to cause firing and, if
the stylus is over the chart, a zero mark
will be burned at that point. When the
echo returns, the wiper will still be on
the output segment, and the echo will
be marked a proportionate distance
down the chart.

In the drum-type commutator of Fig.
10B. a continuous output ring is used
instead of a segment, and the rotating.
arm-mounted wiper is used only to pick
up the signal from the amplifier, not for
keving. A separate keying wiper on the
other end of the arm rides over the key-
ing segments of the fixed commutator.
It fires the pulse generator by shorting
out the grid bias. Obviously other me-
chanical arrangements are possible,

Suppose now that the electronic cle-
ments of such a recorder are designed
for 120 fathoms. If the length of time it
takes the stylus to move from the top
of the chart to the bottom is equal to the
round-trip travel time of the pulse at
120 fms, the zero line will he burned at
the top of the chart and the depth indi-
cation will be burned at the bottom.

Were the stylus moving three times
as fast. the depth indication would be
at the bottom of the chart in only 40
fms. This would result in a 3:1 magnifi-
cation of the contours of the bottom,
which is important in many types of
fishing, but the maximum depth at
which the recorder could be used would
be only one-third of the former value,

Now assume that the stylus is still
moving at this faster rate but that,
when the recorded depth reaches 40 fms,
the keying point is changed to occur, not
at the top of the chart, but one chart
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width earlier. The position where the
zero line would be is now abhove the
chart, and the 40-fm depth indication is
at the top of the chart. This shifting of
the keying point is termed phasing, and
each position is called a runge. It is ap-
parent that, in this hypothetical re-
corder, the second range would cover 40
to 80 fms. If the keying were again ad-
vanced one chart width, the third range
would cover 80 to 120 fms. This illus-
trates how the magnification on any
given width of chart may be increased
without sacrificing maximum depth in-
dication.

Fig. 11 illustrates two types of re-
corders in which the stylus is carried
on an endless belt instead of an arm. It
will be noted that the range in the con-
ductive-belt type of Fig. 11A is deter-
mined by the location of the contacts
EE%I: TRANSI:?.RENT

)
CAM (ROTATES
WITH ARM)

BRUSH AND SLIP RING
CONDUCTS AMP. OUT-
PUT TO NEON LAMP

DRIVE GEARS ! ° A

<7
DRIVE MOTOR /

Fig. 8. Transmitted pulse is keyed by
cam-operated contacts in this flasher,

affected by the carrier or wiper on the
belt.

Most recorders use a separate motor
similar to the electric-timer or clock
type to drive the chart paper, which
may be 2 to 12 inches wide; however, at
least one manufacturer employs a me-
chanical linkage between the stylus-
drive motor and the chart-feed rollers
instead.

Scopes: Consider a scope with a 0- to
50-foot scale on the face of the CRT, As
with a recorder, when the bottom-indi-
cating blip (horizontal deflection)
reaches the 30-foot mark, the keying
point could be advanced one scale
length. The spot would then be at the
top of the tube when the depth was 50

ELECTRONICS WORLD
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feet and the bottom of the scale would
then indicate 100 feet.

The scope, however, is intended pri-
marily to show fish and sea life above
the bottom, so it is desirable to use the
entire face of the tube, insofar as is pos-
sible. In other words, when the depth
indication reaches the bottom of the
scale, it should be maintained therve. To
accomplish this, the keving is made con-
tinuously variable. Thus. when the
depth indication moves past the bottom
of the scale, it can be brought hack only
just as far as is desired instead of jump-
ing to the top of the tube. as would oc-
cur with a fixed point keying.

A depth-indicator dial may be at-
tached to the scope's keying control so
that, when the depth exceeds the maxi-
mum shown on the tube face, the dial
will read the correct depth whenever
the keying point is adjusted to make the
bottom indication coincide with the bot-
tom of the scale

Many scopes include a means of re-
ducing the sweep speed so that the face
of the tube represents the full depth of
water in which the instrument is ca-
pable of sounding. This enables the op-
erator to “see”’ everything in the water
from the surface (transducer position)
to the sea bed. but at greatly reduced
magnification.

Troubleshooting

Assuming a check of the tubes, tran-
sistors, and voltages does not disclose
the source of a defect, the next step is 1o
determine which element of the sounder
is faulty.

Motors: If an a.c. motor fails to run.
check for a defective motor capacitor.
if any, and also for a bad capacitor
across the 117-volt transformer winding
supplying the motor. Also inspect for
tight bearings or gears; the motors used
in sounders seldom have any torgue to
spare and are easily stalled. On d.c. mo-
tors, make sure that the brushes are
seating properly and that the governor
is not binding. If the motor windings are
shorted or open, it will have to be re-
placed, since necessary rewinding would
be extremely difficult if not impossible.

Failure of the chart paper to move on
a recorder is not always the fault of the
chart-drive motor. Determine if the
motor itself is running and. if so, look
for slippage between the motor shaft
and its pinion or roller, or for insufficient
pressure of the paper rollers.
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Part 2. Keying, display,
and phasing arrangements

used in various types of
instruments, including an
extensive troubleshooting
section covering all kinds.

By R. C. ROETGER

Sea 'Lectronices

No Zero and No Echo Indicutions:
When no zero flash appears on an indi-
cator or no zero line on a recorder, first
check the keying. If cam-operated con-
tacts are used. see that they are closing
properly; if the manufacturer’'s adjust-
ment specifications are available, set
accordingly. With commutator-type
keying, be sure that the wiper or brush
is bearing on the commutator during
the entire revolution. If necessary, clean
the commutator with carbon tet and re-
move any foreign matter from hetween
the segments. In extreme cases of cor-
rosion or roughness, use a very fine
abrasive paper.

On recorders where keying is done by

STYLUS
CHART

1l

|CHART DRIVE MOTOR

STYLUS ARM (ROTATING)

\ y“—: ‘\,*:

includes a capacitor discharged through
a magneto-striction transducer, no zero
indication will be obtained unless the
latter is connected. A 10-watt resistor
of 5 or 10 ohms may be substituted for
the transducer when shop-testing the
keying of such a unit.

In connection with a keying check on
indicators, consider the possibility of
trouble with the brush or slip-ring ar-
rangement supplying the neon lamp. the
lamp itself. or the secondary of the out
put transformer, if one is used. The
lamp seldom fails completely, but may
age to the extent that its light output is
very low

Remember, too. that multi-range
depth recorders will not produce a zero
indication unless the range switch is in
position for the shallowest range.

\With the kever known to be function-
ing, next consider the pulse generator
If it is operating, a v.o.m. set on the low-
est a.c. scale and connected across the
transducer terminals will show an ap-
preciable kick each time the keying con-
tacts close. If not, first determine that
the keying signal is reaching the gener-
ator. i.e., the grid bias is being shorted
to ground or bucked out by a positive
voltage. Sometimes limiting resistors
WIPER KEYS WHEN GAP i

S BRIDGED, PICKS UP AMP.

OUTPUT SEGMENT ou-rpu-r FROM OUTPUT SEC.

KEYING SEGMENT.

‘ -RANGE |
RANGE 2

l LRANGE 3
COMMUTATOR

TO RANGE SWITCH

DRIVE MOTOR (DIRECT CONNECTION)

Fig. 9. Mechanics of one type of arm- -and commutator recorder. Arm sweeps stylus
dcross separately driven chart paper. Arm wiper picks up signal from commutator.

fingers on the stylus belt riding over
fixed contact bars (or fixed fingers on
moving contact bars), revolve the belt
by hand and watch for proper contact.
Fig. 12 illustirates how maladjustment
of a pair of contact fingers could pre-
vent keying. Use a fine file to dress
burned or out-of-square contact fingers.
If a Keying bar is used, file out any
grooves that may have been cut by the
wire stylus.

Most scopes have a means of bringing
the zero blip down onto the face of the
1ube for test purposes. If not, it may be
brought into view with the vertical cen-
tering pot or a permanent magnet held
near the tube.

Note that. if the circuitry of the
sounder is such that the pulse generator

www amerieanradiohistorv com

open. and broken connections are a pos-
sibility. The 0A5's and 2D21 thyratrons
used in many pulse generators are best
checked by substituting known good
tubes. Isolate the discharge capacitor
and check for an open as well as leak-
age, for the tube socket voltages are
rarely an indication of its condition.

In vacuum-tube generators, check the
transformers with any tuning capaci-
tors paralleling the windings removed
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for either component could be defective
without causing an appreciable discrep-

KEYING CONTACTS BRUSH-CDNDUCTS
RANGE 2~ ™ ===  AMP. OUTPUT TO

ancy in tube voltages. METAL

The amplifier is the remaining ele- FRLEY
ment that could prevent the zero indica- KEYING WG
tion from appearing. The checking pro- cg:,];g*ﬁlﬂ &
cedure to be followed is the same as it = I
would be for a low-frequency i.f. ampli- _ ={ FSTYLUS d
fier. However, irrespective of voltage ‘g’o/ = 112 5
reacdings. he suspicious of coupling coils E‘E- :i, 4 E Sl IE ,f
shunted with capacitors or resistors, 355 s i . . o
coupling capacitors, and fixed-tuned Eg: & e 3 g ®
capacitors across first-stage coupling ged | [5> 2 3 =
coils. Windings of uncased. iron-cored Lo g H 3
coupling transformers are also prone {o }“ 3
open. /

It is also possible that ill-considered
tinkering by the owner has mis-aligned
the unit to the point where nothing

could get through. Obviously, this ne-
cessitates a re-alignment job as will be
described later.

Zero Indication but No Echo: This
condition can usually be atiributed to a
faulty transducer: however. other pos-
sible causes are an insensitive amplifier,
low output from the pulse generator,

C

DRIVE MOTOR-DIRECTLY
CONNECTED OR GEARED

A B
Fig. 11. Two of the stylus-and-belt ar-
rangements in recorders. Conductive (A)
and non-conductive {B) belts are used.

and improper stylus adjustment on re- il &
corders. The hest way to learn if the y . A >
transducel is responsible is to substnule JFodr o - Gl /
a known good one. (See section on Y CNTERS o
transducer checking.) P g Y/
A SHORTING BAR IN P / o
On recorders, examine the stvlus 1o AN WSuLsEQ CanniEn O

make sure it is riding on the chart all < _ 7 ., s N
the way from top to hottom. If the re- 3 - /

wiLL kEY WILL NOT KEY

corder has a fix marker switch. depress-
Ing it will produce a black line from the
top to the botiom of the chart when (he
siyius is correetly set.

Zero Indication and Weak Echo: If
the echo flash is dim or the echo trace is
gray rather than black; or if the echo
disappears as the depth of water in-
creases. the trouble is, again, very likely
to he with the transducer. Nevertheless.
do not overlook the possibility of ampli-
fier difliculties.

Transducer Checking: As mentioned
hefore. the best way to check for trans-
dueer trouble is by substitution. How-
ever. this does not mean that the substi-
tute has to he mounted in its actual
operation position. {Due mainly to fre-
quency differences, transducers of vari-
ous manufacturers are seldom inter-
changeable, even though they are of the
same tvpe.) Connected to a sounder in
proper working condition, a good trans-
ducer will give an audible click each
time the keying contacts malke. Held
two feet above and with its active face
pavallel to the deck or floor, it will cause
a depth indication of eight feet. This is
due 1o the faect that the speed of the

Fig. 12. Misaligned contact fingers
{as at right]l may prevent proper key-
ing. Proper alignment is at left.

DEFTH SQUNDER AUDIO GENERATOR

Fig. 13. Equipment arrangement for fre-
quency alignment where a vocuum-tube
oscillator serves as the pulse generator.

supersonic pulse is only one-fourth as
great in air as in water.

To convince a customer that his
transducer is bad. the good substitute
may be held over the side of the hoat on
a temporary braclket,

A good erystal transducer connected
across a v.0.m. set on its highest resist-
ance scale will cause a slight kick., and
the meter will return to infinity. These
transducers will often function. at re-
cluced sensitivity, even though the resid-
val reading indicates a megohm or less.
If the owner is satisfied with the maxi-

Fig. 10. Top views of (A} disc-type and (B} drum-type commutator with separate, con-
tinuous, output ring. Both types are used in chart-paper depth-recording instruments.

STYLUS
OUTPUT v
SEGMENT 8 A;:s
DRIVE
MOTOR
ROLL OF < - 70 BIAS TO GROUND
CHART -KEYING SEGMENTS KE YING
PAPER COMMUTATOR (FIXED) WIPER
PAPER DRIVE ROLL TO AMPLIFIER OUTPUT
STvLUS o SIGNAL WIPER: UL,
S
PRESSURE ROLL % KEYING AND SIGNAL WIPER 3

STYLUS (ELECTRICAL
CONNECTION TO WIER)

(&)

STYLUS ARM {ROTATING}

(e}
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mum depth at which a transducer in
such condition will operate, it need not
be replaced.

Ceramic transducers that have a se-
ries capacitor incorporated will show a
tvpical capacitor kick on the V.0.M.; any
residual resistance reading is usually
due to capacitor leakage. Some mules
may be partially disassembled to permit
replacement of this capacitor,

Magneto-striction transduecers will
show a verv low resistance across the
winding. When making a resistance
check on these. the meter range must be
low enough to distinguish hetween the
actual coil resistance and a possible
short helween the cable shield and the
winding.

Any check of a transducer should in-
clude an inspection of the cable for me-
chanical damage. If such damage has
occurred inside the hull, it can usually
be spliced out without had effect.

If the transducer is mountel inside
the hull in a cofferdam. it is essential
that it be covered with water, Likewise,
where a sea chest is used. it must be
filled with the acoustic fluid recom-
mended by the manufacturer. The
screws holding the transducer in the
chest should be loosene«d slowly so that.
if the diaphragm has ruptured. this can
be detected without danger of flooding
the boat.

Since fransducers are priced from
about 30 to several hundred dollars, it
is unlikely that 1the service teehmnician
will wish to purchase a test unit for
every tvpe of sounder he is liable to en-
counter. Eventually he will learn which
transducers it will pay to own, based on
the work in his area. In the meantime,
when a transducer is suspected. the
sounder should. if possible. be tested on
another boat having the same model.
This is another way of showing a cus-
tomer that his transducer is defective.
Such boat-to-boal substitution is not
difficult. Many sounders have plug-in
connections for both power and the
transducer: otherwise a pair of #12-wire
clip leads will suffice for i1emporary
power and. if the transducer cable will
not reach the unit being tesied, a
shielded two-wire clip lead will serve as
a jumper.

Alignment: Some manufacturers in-
clude alignment instructions in their
manuals. If not, the following procedure
will result in a satisfactory job provided
the operating frequency is known,

If 1he sounder employs a ecapacitor-
discharge tyvpe of pulse generator, first
disable the generaior. This may he done
by pulling a cold-cathode discharge
tube, removing the stvius, or discon-
necling some part of the keving cireuit;
but not always by removing a thyration,
owing to series-parallel heater circuits.

Connect an audio generator. set to the
proper frequency. across the transducer
terminals. and a v.t.v.m. or scope to the
amplifier output. The latter is the point
feeding the neon lamp (on flasher
types) or the stylus (on recording ver-
sions). On recorders, load the amplifier
with a 10,000-ohm, 2-wattl resistor and
bend or remove the stylus so that it will

(Continued on page 109)
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It takes MORE than TOOLS
to be a TV Technician!

Just what IS the difference between the “screwdriver
mechanic’ and the expert TV-Radio Technician?

NOT expensive tools and test equipment—although
they ARE essential.

TRAINING is the first big difference. The tinkerer
guesses, but the expert technician KNOWS—becouse
he spent years in the study of electronic theory ond its
application to television techniques.

EXPERIENCE is the next big difference. The professional
TV specialist has repaired hundreds—perhaps thousands
of sets. He knows the complexities and the variations
in circuits. He is familiar with the hundreds of parts which
make up the “innards” of each type of TV. He can
diagnose trouble and cure it quickly and sofely.

PROGRESSIVENESS is another big difference. The expert
TV Technician continually spends countless hours and
hundreds of dollars on manuals, keeping up to date on
new developments, new circuits, and new trouble-
shooting techniques. When trouble develops, he knows
what to do about it

Well-meaning, but poorly informed
mechanics” and “do-it-yourself-ers,” frequently unable
to accurately diagnose TV trouble, often “butcher” a
set to the point where it can be dangerous as well as
expensive.

“'screwdriver

DON'T RISK YOUR SAFETY OR NEEDLESS EXTRA
EXPENSE—CALL AN EXPERT TECHNICIAN AT THE
FIRST SIGN OF TROUBLE! HIS FEE IS YOUR INVEST-
MENT IN SAFETY AND SATISFACTION.

For window size blow-ups of
this message, serd 10¢ 1o
Sprague to cover handling and

THIS MESSAGE WAS PREPARED BY SPRAGUE PRODUCTS COMPANY,
DISTRIBUTORS’ SUPPLY SUBSIDIARY OF SPRAGUE ELECTRIC COMPANY, NORTH ADAMS, MASSACHUSETTS FOR...

YOUR NEIGHBORHOOD TV-RADIO TECHNICIAN

October, 1961 63
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USE THIS COUPON

FISHER RADIO CORPORATION
LONG ISLAND CITY 1, N. Y.

Please rush FREE literature on the.following:
[ Speclfications on the FISHER X-1000

[3 Complete Catalogues on FISHER equipment
[0 Mustrated Custom Stereo Installation Guide

Name .

Address

City —_______ ____ State——___ew-

SOLID-
.F. TRANSFORMER

STATE

Pea-sized ceramic filter introduced to take the
place of the conventional bulky i.f. transformer.

UNIQUE ceramic filter has been
Z developed to take the place of con-
ventional bulky if. transformers. Two
models will be introduced initially by
the U.S. Sonics Corp. of Cambridge,
Mass. Both are 455-kc. i.f. filters, one for
transistor circuits, the other for use
with vacuum tubes. Because of the small
size of the device, it is expected to find
use in personal-portable receivers. The
cost of the new i.f. filter is expected to
be about 31 cents per unit in 10.000-unit
runs. This compares favorably with con-
ventional i.f. transformers, which cur-
rently cost the receiver manufacturer
around 23 to 35 cents per unit in the
same quantities,
In addition to i.f. applications, these
ceramic filters can be supplied with a
variety of other characteristics. For ex-

transformer is shown
above practically full size. The two leads
are for input and output connections, while
the ground connection is made 1o the case.

The solid-state i.f.

ample. ceramic filters may be designed
for center frequencies from 100 kec. to 1
mec., bandwidths (at 6 db down) from 1
to 20 per-cent of the center frequency.
and a wide range of input and output
impedances. Ceramic filters can be de-
signed to have characteristics equal to,
or better than, those of many currently
available quartz filters at prices as low
as one-third of the quartz-filter prices.
In addition to its small size, the pea-
sized zirconate device has many other
advantages. The filters are permanently
tuned to design characteristics. For the
receiver manufacturer this means that
the bandwidth and shape established
during prototype design remains con-
stant through production and the unit
| does not get out of alignment for the life
of the set. Time-consuming tuning and
alignment of if. strips is completely
eliminated. On the other hand, circuit
capacitance must be fairly carefully con-
frolled in order to use fixed-tuned i.f.
transformers. This should not pose too
much of a problem with printed cir-
cuitry and with uniform electrical char-

www americanradiohistorv. com

acteristics in tubes and transistors.

Once the unit has been installed, no
access is needed as there are no adjust-
ments to be made. This simplifies set
design. Because of the size and shape of
the unit and its axial leads, it may be
assembled automatically on circuit
boards by the same standard production
equipment now used for resistors and
capacitors.

The ceramic i.f. filter can withstand
repeated high shocks and vibration. and
it is far lcss susceptible to microphonics
than conventional i.f. transformers or
mechanical filters.

Typical power loss of the ceramic unit
is only 1 db compared with up to 12 db
for conventional transformers. L.ow loss
is in part due to the filter's high toler-
ance to impedance mismatch. A typical
unit may be used with output imped-
ances varying from 500 to 5000 ohms
without appreciable change in resonant
frequency or power loss.

The unit designed for transistor ciy-
cuits has the following characteristics
input impedance, 10.000 ohms: output
impedance. 1000 ohms; center fre-
quency, 455 ke, =1 kc.; power loss at
rated frequency, 1 db: working voltage.
500 volts d.c. between any two terminals
and signal voitage, 10 volts (r.m.s.) at

E ~E

CERAMIC

1F. TRANS ST
—

Simple circuit diagram showing the use of
one of the new ceramic i.f. transformers
for interstage coupling in tronsistorized
broadcast receiver. A higher impedance
model is also made for vacuum-tube circuits.

resonance. Bandwidth is 6 kc. at 3 db
9 ke, at —6 db, and 50 ke. at - 20 db.
The unit designed for vacuum-tube cir-
cuits has these characteristics: input
impedance, 25,000 ohms; output imped-
ance, 200,000 ohms; center frequency.
455 ke., =1 ke.; voltage loss at rated fre-
quency, 1 db; working voltage, 500 volts
d.c. between any two terminals and sig-
nal voltage, 10 volts (r.m.s.) at reso-

nance. Bandwidth is 2 ke. at —3 db, 4
ke. at -6 db, and 24 kc. at —20db. A
ELECTRONICS WORLD


www.americanradiohistory.com
www.americanradiohistory.com

THE A.E.S. Qigoeﬂ

ONE OF THE MOST SOUGHT
AFTER PRODUCTS IN THE
HIGH FIDELITY INDUSTRY

At our present rate of sales and production,
A. E. S. will sell nearly 100,000 Gigolos
this year.

Imagine, now you can own a speaker with
this quality for only $15.00.

TRY IT— WE GUARANTEE IT
100,000 PEOPLE CANNOT BE WRONG

DESCRIPTION:

The Gigolo is constructed with a 1 )
resonant resistant all wood product & i .

of at least %" thickness throughout. it BPIHCAHONS:
Its outside dimensions are 24" long,
12" high, 9%2"” deep. The heavy con
struction and the fine workmanship

suggest a value far exceeding its low, ‘ Frequency response 222 -50Q .. -Tone bursts 3500
low price. Al units sold on 100% Maximum frequency resgonse 19-21000 cps
THI + Frequency response, =B db 45-18000 cps
MONEY BACK GUARANTEE. a1 Harmonic distortion tess than 3% 70-21 ke
- . 1 d. ithi -0 - 2009 i 8 oh
Price $15.00. Unfinished only. o g e - e A
I Flux densify 11000-+ gauss

F.0.B. Factory

Frequency responge curve run at continuous 10 watts.
Power-handling. capacity, the Gigolo—-may be used with
~small ecgnomy-amplifiers of very low rwattage, as well as
with thg hlghest-hower component amplifier with satis-
actary résults

PRELIIIC (OO ~ um o+ T L
o tost
V 4 3338 Payne Avenue, Cleveland, Ohio
Ay s T mm‘_-_\“f == o e ) ship GIGOLOS
| ¢
ol 1 tar t am
' fie
+ MOVITRAIEY TEBNSS L Gl Q0T
SON HONTH DANPNS UM ——— -
1 — e L B COMPIAN(E WOOTHE. o
| = Rt v (o) dsmacpear Nami

DOUNE WOURRLYOKE (OR = I LOCD LAWSS ——
Yy wadd (ol Buhon s
p

o B i
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IF YOU BELIEVE THAT ALL RECORDING TAPES ARE THE SAME

READ THESE FACTS ABOUT SOUNDCRAFT TAPES!

] MaGNETIC vare

SOUNDCRAFT® Y
. UNDCRAF s
N CRAFT

| N DCRAFT
E==RONOCRAF]
DUNDCRAFT

SOUNDCRAFT

e 1T'S SOUNDCRAFT
IN THE GREAT MOTION PICTURES

The course of the motion picture industry was revolutionized by the application of magnetic
stripes on film...a Soundcraft achievement which has made possible the stereophonic
sound tracks of the great MGM (Camera 65), Cinemascope and Todd-A 0 productions. For this
contribution, Soundcraft received the coveted Academy Award “Oscar”—first and only tape
manufacturer ever so honored. Soundcraft achievement never stops.

o rugr
) s acavATe masm

Mylar* base tapes for longer life, longer play

Plasticizer-free oxide to prevent chipping or flaking

Micropolished tape surface to preserve the “highs” and minimize
recorder head wear

FA-4 frequency adjusted formulation to capture the full dynamic
range of sounds

Buy the best—buy Soundcraft Tapes

SOUNOCRAFT WAS =

[ ]
[ ]
[ ]
PHOT 1A mEte Goy wan

T0 OFFER YOU: AR Rt oo P

HEEVESSOUNDGHAF'CGHP Main Office: Great Pasture Road. Danbury. Connecticut

DY PONT T M,

SAYES, WiLL4M WYLFR'S PAE.
ACAOLMY AWARDS.

notice

PROOF OF SUPERIORITY
NO OTHER MICROPHONE

1o owners

of
AR speal;-

ers

LEADING NEWSWEEKLI
MAGAZINES PICTURE EV
MORE OFTEN THAN THE NEXT
FOUR BRANDS COMBINED!

Until now, AR speakers have been sold
under a one-year guarantee covering materials,
labor, and freight to and from the factory.

On the basis of our field experience we are
now able to extend this guarantee to five
years. The extension is retroactive, and applies
to any AR speakers bought since 1956.

Wrire now for catalog of
microphones preferred by top radio, TV,
newsreel and sound engineers |

Eleclio Yorec

AR speakers are on demonstration at AR Music
Rooms, on the west balcony of Grand Central
Terminal in New York City, and at 52 Brattle
Street in Cambridge, Massachusetts. No sales
are made or initiated at these showrooms.

ELECTRO-VOICE, INC.
Commercial Products
Oiv., Dept. 1011N
Buchanan, Michigan
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TV Music and the Technician
(Continued from pume 47)

trol. the operator has his choice of any
combination of reverberation and orig-
inal signal, without any appreciable Ievel
variation, Fig. 6 is o diagram of the cir-

“REVERB. IN"
(TO ECHO CHAMBER)

"REVERB RETURN"
(FROM ECHO CHAMBER)

DIV NET.

er,ﬂ]

(A}
SPECIAL DUAL ATTEN,
(SEE TEXT)

"B FIXED PAD. [t> BoosTER ampLIFIER

Fig. 6. Block diagram of reverb circuit.

enit. This cirenit may he patched into
the ontput of any single input device ar
it may be inserted after the mixing net-
work to provide reverberation for anv
entire channel,

Another itemn of interest is the nse of
the Ampex 373 60-cvele amplifier. This
is primarily designed to provide stable
tape machine capstan rotation where
power-line frequencey regulation is poor.
The unit uses a 60-cvele tuning fork
which drives a power amplifier of suffi-
cient capacity to supphy the capstan
motor. The amplifier circnitre: has an
external input available so that any os-
cillator capable of 4 volts sine-wave ont-
put may he used in place of the huilt-in
oscillator to drive the capstan motor.
This is the way it is used in this par-
ticular setup.

The Hewlett-Packard andio oscillator
in the right-hand rack is connected by a
patch cord to the Ampex 375 external
input. The output is then connected to
the capstan motor of one of the tape ma-
chines. This enables the operator to eor-
rect for improper pitch in a recording
and for small tempo or timing changes
by setting the oscillator slightly above or
helow the normal Tine frequency of 60
cveles and. consequently, altering tape
speed. The limiting factor is the capstan
motor which can only be operated over
a frequeney range of 40 to 100 cps, or
damage will result.

Tempo Changoes

For tempo changes without pitch
change, the unigue device used is the
Tempo Regulator. Through the use of
an ingeniouns capstan drive system and
a rvevolving head dvaum, this machine
can increase or decrease the tempo of
la previously recorded tape by up to 20
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per-cent without any change in pitch.

A complete analysis of this device is
bevond the scope of this article but a
brief explanation of the principles of
operation is in order. As can be seen in
Fig. 5, the tempo regulator is used with
one of the reglar tape machines. taking
the place of the capstan and playback
head. The reeling motors of the regular
tape machine arc used. The tempo reg-
ulator head assembly consists of four
heads. mounted in the peripherv of a
small drum. These heads are connected
in parallel and wired to slip rings. The
brushes that bear on these slip rings con
neet by a short cable to the plavback
preamplifier. the output of which is con-
nected to either of the recording buses
at the console. In use, the tape to be
plaved is threaded off of the left-hand
reel. is gnided around the head drum by
an idler. past the eapstan of the tempo |
regulator, then onto the right-hand. or
take-up. reel. The tape wraps aronnd the
head drum slightlv more than 90 de- |
grees so that one head is always in con- |
tact with the tape. This head drum is
capable of rotation in either direction,
determined bv the internal drive mech
anism.

The tempo regnlator capstan is driven
through a variable-ratio idler drive which |
is adjusted bv the technician for the per-
centage of timing change, or correction,
required. When the capstan speed is acl-
jnsted to run faster than the standard |
15 ips. the head drum rotates with the
capstan, in the same direction as the
tape movement. When the capstan is
set to rin slowwer than the standard
speed. the head drimn rotation is counter
to the capstan rotation and the move-
ment of the tape. The important factor
here is that no matter what the capstan
speed, the head-to-capstan difference is |
always 15 ips, thercfore maintaining |
proper pitch. At the same time, the ac-
tual tape speed past a fixed point has
been changed. thereby altering the tem-
po and, consequently, the timing

There is still another function of this
machine that hecame apparent during
its operation. Bv using the rotating head
onlv. in conjunction with the regular
tape machine capstan. it is possible to
achieve a pitch change without a tempo
change. \While the tempo regulator isn’t
in constant use, it is invaluable when
there is no other simple solution to a
music scoring prablem. This machine is
built by Telefonbau and Normalzeit of
West Germanv.

The combination of these components
results in a fexible dubbing svstem in-
corporating many ideas of the technicians
in the Television Music Department.
This is a small department, employing
only a feww men, but it provides an im-

portant segment of the final produet and,
as a result, imparts a fecling of achieve- l
ment to the technicians involved. A

October, 1961
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I

NAME

RUSH CouPON Sem
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= — Send for vourr FREE personal copy of
> RADIO SHACK’S 336-PAGE 1962 CATALOG
Nationwide standard of excellence in
Electronics, Music, Communications
({0 receive ull other issues for | vear!
Our bigger. belier catalogs offer 1he widest line of elec.
tronie parts and equipment in the world! Latest in Stereo.
Hi.Fi. Ham Radio, Test Equipment. Pre-Recerded Tapes.
Tape Recorders. Records. Component Parts—plus 30
pages of new [un-to-build kits. Every item is easy to own
on new No Money Down Credit Terms. Every item i
guaranteed to satisly or your money baek.
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I RADIO SHACK Corp. Dept. 61K6 ]

: 730 Commonwealth Ave., Boston 17. Massachusetts :

| Please send me Radio Shack’s new 1962 Electronics 1
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New Deluxe
Stereo Preamplifier
15 pushbutton-selected in-
puts; two sets of controls.
Kit AA-11, 19 !bs.....$84.95

Low Cost AM/FM Tuner
Has multiplex output jack, two
tuning "eyes", adjustable AFC,
Kit AJ-11, 19 Ibs.....$69.95

e

Hi-Fi Rated
14 watt Amplifier

Mono. amplifier and preamp.
3 inputs; Heath Ultra-Linear.®
Kit AA-161, 15 Ibs.. .. .$33.54

HEATHKIT uc ot

= Superhet. CB

= “Walkie-Talkie"

9 transistor crys-

et i tal-controlled su-

‘4‘ " perhet. with RF

stage; 1 uv sensi-

tivity; squelch &
noise limiter,

Kit GW-21, 3 Ibs.

...... $44.95

- A
W ..“\_r

Two-Part

Basic Radio Course
each with authoritative text-
book and parts for receiver.
EK-2A & 2B, € Ibs. ea. $19.95

(\\ Lii

Short Wave Radio
4 bands, 550kc-30mc; lighted
dial & meter; circuit board.
Kit GR-91, 9 Ibs.....$39.95

Applications Course
First of a series; includes
textbook & experiment parts.
EF-1, 3 Ibs......... ..$8.85

" Telephone
Amplifier
Hands-free phone calls; all-
transistor; battery powered.
Kit GD-71, 2 Ibs...... $19.95

Educationai

Analog Computer
Ideal for school or industry; 9
amplifiers, complete manual.
Kit EC-1, 43 Ibs.....$199.95

S8 69 8 400000 E B0 0000000008000 0000000000000 8C0NCRTOEECOtOETtENOINOOPUBOTTOIOOsEEEEEOCOEOTOOTE

] 3-Band RDF
== 10 transistor, 1 diode; covers
Beacon, Consolan, Broadcast,
Marine.

Kit MR-11, 12 Ibs....$109.95

Depth Sounder

All-transistor, battery power;

depth 0-100’; transducer inc.

Kit MI-10, 9 Ibs.. ..., $69.95

Power CDnvertel:
Converts 6 or 12 v. battery
power to 117 VAC; switched;
fused.

Kit MP-10, 7 Ibs...... $29.95
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| 7 Band VFOQ

Covers 80 thru 2 meters; ver-
nier, regulated, isolated; xmtr
powered,

Kit HG-10, 12 [bs.....$34.95

l 5
S50 watt il

CW Transmitter

80-10 meters; low pass filter;
single switch station control.
Kit HX-11, 17 Ibs.....$43.50

Dipper"
Exclusive tunnel-diode osc.;
works like grid-dip; 2.7-270mc.
Kit HM-10, 3 fbs.....$34.95
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ol AC VTVM

=
o | T
I;{:if.. Iyt~ =
10 ranges, .01-300v.; response
10 cps-500kc; 10 megohm in-

put.
Kit IM-21, 4 Ibs......$33.95
68

General
Purpose
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3” Scope
Push-pull amps; sweep 20 to
100,000 cps; sensitivity .25v.
Kit 10-21, 14 Ibs......$49.95

Deluxe
Capacitor
Checker

Direct reading; check all types
completely, plus R and L.
Kit IT-11, 7 Ibs.......$29.95
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) TOP VALUE

Value is a relative thing. In electronic kits it
relates to quality of design, components, ease
of assembly, performance and price. Heathkit
is world-famous as the value standard.

p EASIEST TO ASSEMBLE

Millions of satisfied Heath customers attest
to the superiority of Heathkit construction
manuals ... so easy to follow, so complete that
we guarantee you can build any Heathkit!

) BEST QUALITY

Quality begins with design and continues
through performance. Heathkit engineering re-
flects our greater experience and no-compro-
mise quality components. Result: quality
performance.

) LOW PRICES

The Heathkit goal: to produce the highest
quality kits at the lowest possible prices. Our
devotion to this goal keeps Heathkit the world
leader . . . the name you can trust for value.

OVER 250 KITS FOR EVERY NEED!

» WORLD'S LARGEST MFR.

of electronic kits. Since 1927, Heath has been
producing do-it-yourself equipment. Today, the
Heathkit line includes over 250 different kits
for your every need, interest and budget.

p NO DOWN PAYMENTS

It's easiest to buy Heathkit! No-money-down
terms on your Heathkit order of $25 to $600!
Take as long as 18 months to pay ... reasonable
carrying charges. Details in our '62 Catalog.
These new, relaxed terms, coupled with our
guarantee that you can build any Heathkit,
are your assurance of complete satisfaction.

» NEW GUARANTEE

We guarantee you can build any
Heathkit! This money-back Heathkit
guarantee, unprecedented in the kit
industry, is made possible by our mil-
lions of satisfied customers who have
proved that building a Heathkit re-
quires no special background, experi-
ence, skills or training! Now, regard-
less of your mechanical ability or
experience, you too can enjoy the
immense satisfaction of creating with
your own hands an electronic product
that performs like the factory built
models . . . you too can enjoy the great
savings of Heath "“do-it-yourself” kits.

Money Back Guarantee

The Heath Company uncondition-

ally guarantees that you can
build any Heathkit product and

that it will perform in accordance

with our published specifications,
by simply following and complet-

ing our check-by-step instruc-
tions, or your purchase price will
be cheerfully refunded.

Qemd...FOR THIS NEW

100 PAGE CATALOG...

| ' OVER 250 KITS

Fe
-—

=
48

¥
[

1962 Heathkit Catalog.
The world's biggest kit
catalog . . . big new size,
big photos, complete de-
scriptions, specifications,
schematics.

Details over 250 ex-
clusive kits available
only from Heath. We'll
be glad to send your
friends free copies too!

I—I:EE*IATH BT E

HEATH COMPANY
Benton Harbor 15, Michigan

=z {J Send FREE 1962 Heathkit 100 page Catalog

.&p - Name
S ksa s
o Address
[ City Zone  State

October, 1961
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KEEP CANDEE HANDEE'® «

R.19 ARC BIRCRAFT RECEIVER
'.‘8 Y. 118-148 Me, Mg, by ARC—so it’s tops!
Neellent cont. [emoved from afreratt. sﬁg 95
\uTn DYNAMOTOR ...

I Super-Power U.H.F. Tubes

(Continued from puge 37)

1 d , WITHOUT DYNAMOTOR $349.95
shown on the cover, and require no neu- | R-22 ARC RECEIVER
tralization in grounded-grid operation. 5}}?.;{{’?:“,'"]"Ec'l'"“"'I‘l"'l":?""m'&;’r" Manufactiiresll iby

The structural elements are marranged
for r.f. operation in the fundamental
coaxial mode with a voltage maximum
occurring at the cenier of the electron-
ically active portion of the tube. Such |
an arrangement permits double-ended
operation with portions of two adjacent

r.f. quarter-wavelengihs in the active
region of the tube. The double-ended
arrangement provides twice as much

NAVIGATION Special!

TYPE AN/ARN-6 RADIO COMPASS
RECEIVER: R:-101/ARN.6. Execellent
con ..%99.95
LOOP: As A1%-1. Excellent conid. Onty  37.50

INDICA'I'OR ID 9IH ARN-4. Excellent

Con: e . 9.95
MOUNTS MTI273 or MT-274. Exeellont
Eac 14,95

Cords and Conncetors alse avallable.

APN-1 FM TRnNSCEIVER

120-360 Me. Compl. with (ubues. Ea. $2.95
Apnrex. shn. wt. ber unit - n.:. 'rwo for 5.00

APX-6 TRANSPONDER
~ - || J\V-‘l‘i three
ez Tn “Hood "3d o
(‘! II)Q 00
conds ST AT oS 4 $9.95
won:m 40 n-so
. s

00000000000000000000000000000060000000000000000000000000000000000

midfet war
’l r--h-r Ilnnl .n'

plate current from a given peak-drive
voltage. and power ouiput may be as|
much as four times that obtained from

[}
a single-ended tube with the same load
resistance. The d.c. supply voltage would
have to he increased accordingly.

Double-ended construction also per-

mits the tube structure to he consider-
ably longer physically for a given oper-

Conversion mManual

R 4A/ARR 2 RECEIVER
231:238 Me. 11 tuhes ecclver, See
Au /30 C.Q. Ma '|7|ne (or cnn\erhlnn 52 5
Exreltent cond. TWO for $5.00. Each 3

YOU GOT iIT! WE WANT IT! LET'S DEAL!

\Vc re pa¥ing top S8$ for GRC 9: PRC-6.
-9 10; GN-58A! All electronic test

cqum Write us today! What Have You?

COMMAND GEAR
aling frequency. Consequently, inereased Teetnr Vour veBeen fooxing m'rg" 30 e gToe
. - v v v \3 - d .

area is available for dissipation of d.c. BC.a54;: Me AR \9.

L BC 455: tl 9.1 Me & 9 95
power that is not converted to ~.f. power, 0.7 MODULATGR: Speeial 95
and structural limitations are | se- ;:‘; ARG-S Simtr 3.0 e Eva o) :;3
and stlieiura il : A €s§ S ¥-20/aRC.5 Xmtr 4.5.3 me. Fxel, cond.. .. 3.95
vere than those imposed by the compact- T:21 ARC.S Amtr 3.3.7 me. kxel. coml... 4.95

ness required for a single-ended device.
. . In addition. a more rugged structure
If the quality of Triton |can be achieved by avoiding the canti-
. . lever support of tube elements so com-
Magnetic Recording |m(m in single-ended power tubes.
Tape is deficient for ‘
|

A TRIO OF HEADSET BARGAINS!

H pnpedance. Leather covered

1. Br: “1 new  GLreat buy, un",v $495
Low impedance. leather cov.
headband.  Brand new. A J. J. 595

wutee Specia

Hi Fi Meadset: 1 5.000 eveles! Hmntl

1Hew \\Ilh chamois cushlons. It's ter- 895
ritc! On| N
CO-307A Meadset Extension com Ah- 49
broxhmarely 3 1. length. onl . ¢

Applications
All items FOB Burbank, Calif., subject to
prior sale. In Colif. odd 4%. Min. order $3.95.

J. J. CANDEE CO. .... ..
509 No. Victory Blvd., Burbank, Calif.
Phone: Victoria 9-2411
el Jef Jel Jel fof el el Jel fol fef Yol Yol Yol

any reason whatso-
ever, we will replace it

At present. these new super-power
w.h.f. amplifier tubes are being used in
. seven types of government end-use
with whatever brand equipment, inchuding most of the types |
you prefer. A complete ]isth inAlhe first paragraph. 1.\11 o{ lhe.se._

applications use external-cavity circuits |
no-risk Guarantee Cer- | that were successfully designed by the |
_ . equipment manufacturers. Careful eav-
tificate is included ityv-cireuit design to reduce wvoltage
with every reel, For | gradients and to locate spurious mo(lesI

outside of the operating-frequency re- c IT I l E " B A " D
clean, full-response gion has resulted in reliable operation
recordings that only a | at power outputs of 5,000.000 watts, Al- CLASS ''D"

|
|

though it is premature for reports of‘ c RY s TA L s
|

’00000000000000000000000000000 ¥ Yol Yot Yo¥ JeT Yo¥ Yo¥ Yo¥ Yo¥ Yo¥ qo¥ Yo¥ Yo¥ To¥ Yol YoI Zof Zo

quality tape can give, |extremely long life. one tube has already

TEXAS
' try Trit accumulated 6000 hours of service life Ty 08500 Toterance—ment P& & requnre
ry triton. ments” L2 pin spacina—.650 pin di.
and another has operated for 4800 hours. = ameters. © (093 Tolns g 95
Shystary
Acknowledgements “ALL 22 Freauencies EACH
In Stock

(add Sc per crystal for postage and handling)

The following Class "'D”' Citizen Band frequencies
in s;ock (frequencies listed in uwnnc;c{:;;): ;gggg
H i g d G. 3 . . 27.008. 27.015. 27. d o .
ship of the Air Force. The Alr Research ot Sroes sroon apesd aples s

’ 27.125. 27.135, 27.155. 27.155. 27.175, 27.185.
and Development Command of the Zaea, TSy BT ins

Rome Air Development Center con- } Matehed erysial sote for all Ot unita . .« $5.90 per

Specify make and moite]l numibers.

!1'acled originally with RCA to engage “‘R'ADIO CONTROL CRYSTALS

in an electron-tube development pro- in HC6/U HOLDERS—SIX FREQUENCIES

] Much of the tube development work
Weite for your free |described was done under the sponsol-
copy of The Triton

gram that produced the new design con- J In stk fur S -".m, frysuencles 1:,”.:“;,.
cept. Subsequent Air Foree-sponsored | | Y "‘»J“\"(’.o.mn 1 s o I..m.u-. Yo Ve bor
programs for the deviee resulted in the gb 1932 2’277 02452 27.095, 27.145. 2
commercial RCA4-7835 and RCA-2054. e o T oy A CH
Much of the credit for these dC\'CIOD- NOW! Engineering gunples and small quantitles for
r _ prototypes now made cl(ht-r at Chicag0 or at P
ments should be given to the team ef- Myers M 24 Howr Servicer T
forts of numerous other engineers and Sen T Tor EREECRYCTALCAT Lo oo
) e n =
technieal specialists at RCA. WITH OSCILLATOR CIRCUITS
ASK YOUR PARTS DEALER FOR TEXAS CRYSTALS
n(- g red display . | e s 01 stk them
REFERENCES whous b name aml or(ler dhreat fram fantory

Rush your order to:

TR'TDN ELECTRDN'CS, INC, DEPT. EW'10 1. Vennard. J. K.: "Fluid Mechanics,” 1947, p. 126. TEXAS CRY STALS

. 2. Hoover M. V. " Advances in the Teclniques and Dept, R-81—1000 Crystal Drive, Fort Myers, Fla,
62-05 30th Avenue, Woodside 11, N. Y. | dpplications of Verv-iigh-Power Grid-Conirolied All orders shipped 1st Class Mail.
Tubes,” Proceedings of International Convention For faster service phone WE 6-2100

on Aficrawave Vatves, May, {958
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IDEKTICAL TWINS, MALE

HI-FI FARS PREFERRED

Feb. 5th:

(Paco ran this ad in The New York Times)

Feb. 27th:

S (the Taylor Twins began their duel of kits!)

Don and Larry Taylor, with twin backgrounds and skills, have competi-
tively built kit after kit, Paco vs. other makes. In one test Don built the
Paco, in the next Larry did. Net results: Paco kits proved faster, easter,
and better in performance. For a typical Twin-Test report turn the page.

Qctober, 1961 71
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HERE ARE JUST A FEW OF
PACO’S NEWEST KITS:

V.70 VACUUM- TUBE VOLTMETER XIT:
Employs balanced vacuum tube bridge cir-
cuit for ali voltage and resistance meas-
urements plus 3.way probe for accurate,
rapid test. Includes: 7 DC voltmeter
ranges, 7 AC voltmeter ranges (RMS) from
0 to 1500 volts, and 7 AC voltmeter
ranges (peak to peak) from 0 to 4000
volts. Also 7 decibel ranges, —6 to
+66 db and 7 electronic ochmmeter
ranges from 0.2 ohms to 1000 megohms.

v-70 Kit with "Twin-Tested" operating
assembly manual $31.95 net

V-J0W: Factory-wired $49.95 net

C-25 IN-CIRCUIT CAPACITOR TESTER KIT:
Reveals dried out, shorted, or open
electrolytics—in the circuit—with Paco's
exclusive Electrolytic Dial.

Simple Sequential Test: reveals open or
shorted capacitors, even electrolytics.
Electrolytic Dial: indicates in-circuit
capacity from 2 to 400 mfd: condenser
is proved non-shorted and not open if
capacity reading can be obtained.

Model C-25 Kit: with Paco-detailed op-
erating assembly manual $19.95 net

Model C-25W: Factory-wired $29.99 net

SA.40 STEREQ PREAMP-AMPLIFIER: Pawer: 20W (RMS) per channel, 40W total. Peak,
40W with 80W total. Response: 30 cps to 90 Kc, within 1.0 DB. Distortion: within 0.5%
at 20W per channel. tncludes: 14 inputs and 14 Panel Controls, black and gold case.

SA-40 Kit with enclosure, *'Twin-Tested” operating assembly manual $79.95 net
SA-40W: Factory-wired, ready to operate . $129.95 net
SA-50: Stereo Kit as above with different styling, 25w per ¢thannel TBA”

v -
S

§7-25 FM TUMER: Sensitivity: 1.5 microvolts for 20 DB quieting. Harmonic Distortion:
less than 1%. Includes: Dual Limiters, AFC and AFC Defeat, *‘Eye’’ type tuning indi-
cator, Multiplex jack. Black and gold case or walnut enclosure at slight extra cost.

ST:25 Kit with fully-wired prealigned front end. '*Twin-Tested"” manual

ST-25w: Factory-wired, ready to operate

$T-26 Tuner-Amplifier Kit: Same as ST-25, with built-in amplifier
ST-26W Tuner-Amplifier: Factory-wired, ready to operate

DF-90 TRANSISTORIZED DEPTH FINDER
KIT: Protect your boat against shoals
and underwater hazards with this com-
pact, easy-to-read depth finder. Locates
hard-to-find schools ot fish, too.

fully Transistorized: 5 transistors, low
battery drain for very long battery life.
Fast, Easy Readings: over-sized scale
with 1-ft. calibrations from 0-120 ft.
DF-90 Kit: Complete with ""Twin-Tested'”
assembly operating manual. .$84.50 net
DF-90W: Factory-wired $135.50 net
©1961, PACOTRONICS, INC.
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ALL PRICES INCL. F.E.T.

$42.95 net
$59.95 net
$54.95 net

g - $69.95 net
ransY

@

L

i

G-15 GRID DIP METER: Major Functions:
1-Variabte Frequency Oscillator covering
400 K¢ up to 250 Mc in 8 bands; 2-Ab-
sorption Wavemeter, 400 Kc to 250 Mc;
3-Modulation Indicator. Applications:
antenna tuning, standing wave checks,
neutralizing. TVl suppression, carrier
monitoring, etc: RF signal source for
visual atignment marking between 400
Kc and 250 Mc. weighs only 3 Ibs.

G-15 Kit: Complete with 8 plug-in coils,
“Twin-Tested” manual ..$31.95 net
G-15W: Factory-wired .$39.95 net
*Price to be announced

“I built the

Paco SA-40
Stereo Preamp
Amplifier.”

Larry Taylor, 8 Stevens Place, Huntington
Station, N. Y. “It took me one-third less
time to build the Paco kit than it took Don
to make the almost identical preamp-
amplifier by another kit maker. But it
wasn’t just the time; it was knowing you’re
using the right part, and that you
understand the instructions completely.
Paco parts are all pictured and labelled, the
resistors are neatly mounted on cards for
easy identification. And Paco’s instruction
book doesn’t leave you guessing. The
fold-out diagrams and drawings are always
right beside the instructions, so you’re not
reading one part of the book and following a
diagram in another part. Photographs in
Paco’s book show how each assembly
should actually look. I enjoyed building
Paco kits, because [ wasn’t wasting

time or worrying.”

ELECTRONICS WORLD
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“I built a

competing
Stereo Preamp
Amplifier.”

Don Tavlor, 39 Cross Street, Smithtown,
N. Y. “Neither Larry nor I are speed
demons hecause we're very meticulous about
wiring and soldering. So I was even more
surprised when it took me 50% more time
to finish my k't. My problem hegan when
I tried to separate the parts. The resistors
were in boxes, but not in any logical way:
identical resistors often wound up in
different boxes. The instruction book was
clumsy to work from. It caused wasteflul
mistakes, Once I lost 20 to 25 minutes
hecause I misread a tiny key letter that
meant not to solder a certain connection.
A lot of the fun of kit-building was lost
when I had to spend time making up

for shortcomings of the packaging and

the instruction manual.”

October, 1961

THE PACO KITS YOU WANT
ARE AT THESE DISTRIBUTORS:

* Hi-Fidelity Equipment Only 1Vest Equipment Only

ALABAMA

Anniston Southeastern Radio Parts
Blrmingham Forbes Distributing Co., Inct
Gadsden Southeastern Radfo Parts
Mobile Emrich Radio Supply
Montgomery Southeastern Radio Parts
Selma Southeastern Radio Parts
CALIFORNIA

Bellflower Giant Eiectronlcs”

Berkeiey Electronic Supplfers

Canoga Park Sandy's Eleclromc Supplyt
Culver City Arrow Sales.

Hayward Hayward Elecnor'cs'
Hollywood Hollywood Radio & Etec., Inc.t
Inglewood Arrow Sales, Inc.t

Long Beach R, C. & L. F. Hall, Inc.

Los Angeles L. A Electronic Supply
Millbrae T. V. Radio Wholesalet
Modesto Inland Electronic Supplierst
Monterey Monterey Electronic SuPplyt
Mountalnview Ray-Tel Industrlal Co.
North Hollywood Arrow Sales, Inc.t
Honig Distributing Co.t

Palo RIto Peninsula Electronics Supply
Zack Electronics

Pasadena Arrow Sales, Inc.t

Dow Radfo, Inc.

Reseda Dulco Sound Systems
Sacramento Lombards Electronics®
Salinas Peninsula Electronics Supply
San Diego Slivergate Radid Supply
San Francisco Market Radio Supply Co.
Zack Electronics

$an Juse Electronic Center

Penlinsula Electronics Supply

San Jose T. V. Supply

Schad Efectronit Supply

United Radio & T_ V.

San Mateo San Ma!eo Elec. Supply Co.
Santa Ana Arrow Sales, Inc.t

Stockton Dunlap Radio & Tele. Supplyt
Sunnyvale Sunnyvate Electronics
Yallejo Electronics’ Best Buy

Whittier Hi-Fi Haven*

COLORADO

Denver Electroni¢ Parts Company
CONNECTICUT

Bridgeport Hatry Electronic Enterprises
Hartiord Del Padre Supply of Hartford
Hatry Electronic Enterprises

Radio Shack Corporation
SignatElectronic Center

Sceli Electronics

New Britain United Electronics

New Haven American Television, Inc.
Matry Electronlc Enterprises

Kadio Snack Corporation

Norwich Aikens Electronic Supply Inc.
Stamferd Radio Shack Corperation
Waterbury Hatry Electronic Enterprises
Parts Unlimited Stores

See your classitied phone directory
FLORIDA

Daytena Beach Hammond Electr., Inc
Jacksonville Hammond Electronics, Inc.
Kinkade Radio Supply

Peard Electronic Supply Co.t

Lakeland Hammond Electronics, Inc.
Melbourne Electr. Whelesalers, Inc.
Miami Electronic Equipment Cg., Inc.
Electronic Wholesalers, Inc

Herman Electronics

Orlanda Hammond Electronics, Inc.
Tampa Hammond Electronics, Inc.
Kinkade Radio Supply

Thurow Electronics

GEORGIA

Athens Southeasteérn Radio Parts
Atlanta Southeastern Radio Parts
Gainesville Southeastern Radio Parts
La Grange Southeastern Radio Parts
Rome Southeastern Radio Parts
Savannah Southeastern Radio Parts
HAWAI

Honolulu Precision Radle Ltd.
ILLINOIS

Champaign Electronic Parts Co.
Chicago Arther Nagel Inc

Irving Joseph, InC.

1. S. Radlo & T. V. Suppties
Jacksonville Baptist Electronic Svpplyt
Joliet Mainline Industrial Supply Co.
INDIANA

Bloomington H. A. Williams Co.
Columbus H. A. Williams Co.
Evansville Huteh & Sonm, Inc.t

Onio Valley Soundt

Indianapalls Graham Elec. Supply Inc.
Meunier Electronic Supply Co.

Van Sickie Radio Supply Co.

Lafayette Lalayette Radio Supply
Muncie Muncie Electronic Bupply
Ritl\mond H. A. Williams Co.

KANSA
Kansas cm Manhattan Radio & Equip.t

KENTUCKY

Lexington Radio Electronic Equip. Co.
Louvisville P. 1. Burks Co.

LOUISIANA .

Baton Rouge Davis Electronic SuppIyt
Lake Charles Television Radio Supplyt
New Orieans Crescent Radio & Sup. Inc.t
Epcort

Southern Radio Supplyt

Shreveport Koelemay Sales Co., Inc.t

MARYLAND
Baltimore Hi-Fi Shops*
Revacto of Marylandt
Hagerstown Zimmerman Wholesalers
Salisbury Standard Electronics Supplyt
Towson Baynesville Electronicst
Wheaton Key Electronics
MASSACHUSETTS
Boston Lafayette Radio Electronics
Radio Shack CorPoration
Braintree Radio Shack Corporation
Brockton Tee Vee Supply Co
Brookline Radio Shack Corporation
Chelsea Lektron, Inc.
Holyoke Kathieen Smith Music Shop InC,
Jamaica Piain Tee Vee Supply Co.
Lynn Land Electronics Supply Inc.t
Milford Tee Vee Supply Co.
Peabody Tee vee Supply Co.
Springfield Del Padre Music Shop Inc.
Del Padre Supply of Springfield
MICHIGAN
Battle Creek Electronic Supply Corp.
Dearborn Hi-Fi Studlos, Inc.*
Detroit Hi Fidelity Workshop*
Hi-Fi Studlos, Inc.*
Radio Specialties Co.
Grand Rapids Bursma Radio Supply
Grosse Point Hi Fidelity Workshop*
Kalamazoo Electronic Supply Corp.
Muskegon Western Elec. Supply Co.f
Pontiac Hl Fidelity Workshop®
Wyandotte Hi Fidelity Workshop®
Radio Spectaities Co.
MINNESOTA
Minneapolis Ken Craft Hi-Fi*
8t. Paul Electronic Market®
MISSOURI
Joplin Four State Radio Supplyt
Kansas City McGee Radio Co
Manhattan Radio & Equipment Inc.+
st, Louis Deitronics Distributing Co.t
Olive Electronic Supply
MONTANA
Billlngs Electronic Suppty Co.
NEBRASKA
Dmaha Omaha Electronics Co.+
Scotts Bluft Tri State Electronlcs InC.
NEW MAMPSHIRE
Cunturd Evans Radio

NEW JERS
Bergenfield Arnco T. V. Parts Corp.*
Mar.iensack Emsco Electronlcs Inc.®
Morris Plains Park Electronic Corp.
Newari Terminal-Hudson
Lafayette Radio Electronics
North Bergen Arnco 1. V. Parts Corp.”
Paramus Lafayette Radio Electronics
Passaic Ed’s Electronics Inc.
Plainfield Lafayette Radio Electronics
Princeton Sun Radio & Electranics Co.
Springtield Disco Electronics, Inc
westwood Arnco T. V. Parts Corp.”
Parts Unlimited Stores
See your ctassified phone directofy
NEW MEXICO
Abbuquerque Electronic Parts Co.t
Yucca Wholesalert
Los Alames Valley Engineering Co.
NEW YORK
Albany Greylock Electronicst
Seiden Sound.- Inc.t
Bayside Snyder Electronic Distrs. Inc.”
Binghamton Stack Electronicst
Brooklyn witmal Electronics®
Benray Electronic Distributors
Bronx Adamson Electronic Corp.®
BuHale Radio Equipment Corp.t
Standard Electronics, Inc.t
East Northport Arena Electronics, Inc.f
Elmont Great Eastern Mills-Electtonics®
Hempstead Newmark & Lewis”
Jamaica Harrison Radio Corp.
Lafayette Radio Electropics
Peerless Radio Dist, Inc.
Kingston Greylock Electronlcss
Long Island glty Electronics Supply Corp.
Middletown Arte¢ Distributors InC.§
Certified Electronics Inc.t
Mineola Arrow Electronics Inc.
New Hyde Park Dressner Audio Sales Co.*
New York City Adson Electronics
Arrow Electronics
Consolidated Radio Sales Inc.t
Dale Electronics Co.
Grand Central Radio
Harrison Radio Corp.
Hi Fidelity Center*
Lafayette Radio Electronlcs
Magle Vue Television Corp.*
Magna Electronics Co.
Sun Radio & Electronics Co.
Terminal-Hudsen
Wwilmar Distributors Corp.”
2atytron Tube Corp.
Poughkeepsie Greylock Eiectronicst
Rochester Rochester Radio Supply Co.
Rome Rome Electronics, Inc.
Schenectady Grimmers Elec. Parts Sup.
Syracuse L. Gordon Dist. Co.¥
Syracuse Radio Supply Co.
Utica Grapac Electronicst
Parts Unlimited Stores
See your classified phone directory
NORTH CAROLINA
Concord Mac Victor Electr. Supply lnc

{Continued on next page) _%

BUILD A HI-FI MUSIC walLL!

Don Brann's new book How to

Build a Hi-Fi Music Wall gives you step.by-step instructions for
building a decorator styled cabinet or an entire music wall. Send

50¢ and your name and address to: PACOTRONICS, INC., Dept. EW-10

70-31 B4th Street, Glendale 27, New York.

www.americanradiohistorv.com
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PACO DISTRIBUTOR LIST (cont’d.)

OHIO

Columbus Whitehead Radio Co.*
Cincinnati United Radig, Inc.

Dayton SrePca Inc.

Toledo Litetime Electronics

warren Radio Ca.

warren valley Electronics®
Youngstown Armies Electronics
OKLAHOMA

Oklahoma City Dulaney'st
PENNSYLVANIA

Allentown A A_ Peters, Inc.
Charleroi Barno Radio Co.

Erie Mace Electronics
Harrisburg Electrome Wholesalers, Iné.
Radio Distributing Co.

McKeesport Barno Radio Co.

New Brighton Television Parts Co., Inc.
Pittsburgh House of Audio*

Marks Parts Co.t
Metropolitan Distributors, inc
Opus One*
Reading George D. Barbey Co.

State College Alvo Electronics Dist. tnc.b
Tarentum Huston TV Parts Co.
Wilkes-Barre General Radio & Elec. Co.
RHODE ISLAND
Provigence Electronic Distributors, Inc.
Radio Shack CorPoration
SOUTH CARDLINA
Columbia Hi-Fi Sovnd & Records Co.*
Southeastern Radio Parts
SOUTH DAKOTA
Rapld City Dakota Electronics
TENNESSEE
Chattanooga Curle Radio Supply
Columbia Randoiph & Wilhams¥
Knoxville Smith Electronics Su| ply Inc.t
Nashville Electra Distributing 2
Randolph & Ricet
TEXAS
Abilene R & R Electronics Co.
amarlllo R & R Electronlcs Co.
Austin Modern Electronics Co.
Service Electronic Supply
Bay Clty R. C. & L. F. Hall, Inc.
Baytown R, C. & L. F. Hall. inc.
Beaumont R, C. & L. F. Hall. Inc.
Conroe R. C. & L. F. Hall, Inc.
Corpus Christ! Modern Electronics Co.
wicks Radiwo Equipment Co.t
Datlas All State Distributors, Inc.
Crabtree’s wholesale Radio & Tvi
Denison Denison Radio Supply
Freeport R. C. & L. F. Hall, Inc.
Galveston Electrotex

.C. & L. F.#all, Inc.
Houston Electrotex
Gilert Co.
R, C.8& L. F. Hall, Inc
Mc2ilen Rio Radio Supply Co. 1
Midland R & R Electronics Co.
Odessa R & R Electronics Co
Pasadena R. €. & L. F. Hatl, inc.
San Angelo R & R Electromics Co.
San Aatenio Modern Electronics Co,
Radio TV Parts Co.t
Sherman Electronics Supply Inc.
Yens City Eleclmlex

R.C. &L F, Hall,

wichlta Falls R [ lt Eleclromcs Co.

UTAH

Salt Lake City Moore Radio Supplyt
VIRGINIA

Norfolk Southern Televislon CorD.T
Richmend Banner Electronics, Inc.f
Industrial Eleclronic Tube Corp.t
Roanoke Dixle Appliance Co.t
WASHINGTON

Seattie Empire Electronic Supply Inc.
Northgate Cameras®

Pacific Electronic Sales Co..

Radio Products Sales Co_, Inc.
Spokane E. M. Johnson Co.

Tacoma Branham Hi-Fi*

Sound Center”

WASHINGTON, D. C.

Elec. wholesalers. Inc

Ruchker Electronic Products Inc.
arlington, Va., Key Electronies
Rucker Electronic Products Inc
College Park, Md. Rucker Elec. Prod. Inc.
Silver Spring, Md. Kenyon Elec. Corp.
Rucker Electronic Products Inc.
Sitver Spring Electronic Supply
WISCONSIN

Milwaukee Acme Radio Supply

west Allls Hi-Fi Salon*

WEST VIRGINIA

Beckley Chemcity Electronic Dist. Inc.t
EXPORT:

Morhan Exporting Corp., New York, N. Y.
CANADA:

Atlas Radio Corp., Toronto, Ontario

“Hi-Fidelity Equipment Onty
TTest Equipment Only

PACO
KITS BY

PACOTRONICS

For free illustrated PACO catalog write:
Paco Electronics, Dept. EW-10

70-31 84th Street. Glendale 27, N. Y.
A subsidiary of PACOTRONICS, INC.

|w. F. WELLS has been appointed senior
vice-president and general manager of
Midwestern Instru-
ments, Inc., joining
the firm [rom Gen-
eial Electric Com-
pany where he had
served as manager of
manufacturing engi-
neering in the Phoe-
nix plant since 1957.
! a In his new post.
| Mr. Wells will exercise administrative
control over the firm’s engineering, man-
ufacturing. and marketing functions.
He holds a B.S. in mechanical engineer-
ing and took graduate work in advanced
marketing at Harvard Business School.

RAYTHEON recently dedicated a 116.500-
square-foot semiconductor plant in Lew-
iston, Maine which will eventually
employ approximately 1500 persons in
the production of high-reliability tran-
| sistors . E. F. JOHNSON COMPANY has
opened a new general-office and manu-
facturing facility at 10th Avenue, South-
| west in Waseca, Minnesota . . . MOTOR-
| oLA’s Semiconductor Products Division
has added 315,000 square feet to its
manufacturing facilities in Phoenix,
| Ariz., which more than doubles the size
of the present plant . .. HEATH COMPANY
| is building a 70.000-square-foot addition
| to its plant on Hilltop Road in St. Jo-
seph, Mich. Completion is scheduled for
October 1st . . . FILTORS, INC, has pur-
chased a 22-acre industrial site in Hunt-
ington, Long Island and will begin
construction of a 61,700-square-foot
plant which is scheduled to go into op-
eration early next year.

| ROBERT E. LEARNED has been promoted
to the new post of production manager
| for diodes at Motor-
ola’'s Semiconductor
Products Division in
Phoenix, Arizona.

Previously. he had
been chief electrical
engineerr for diode
products manufac-
tured by the com-
pany. In his new po-
'sition he will be responsible for diode
and rectifier production and final test-
ing.

Mr. Learned joined the firm in 1957.
He is a 1952 engineering graduate of
the Colorado School of Mines.

BERNE N. FISHER has been named presi-
dent of Gomnset Division. West Coast
manufacturer of amateur radio equip-
ment and mobile radio for CB and busi-
ness applications. He was formerly vice-

www.americanradiohistorv.com

president of Telecomputing, Inc.
RAY F. SPARROW, executive vice-presi-
dent of P. R. Mallory & Co. Inc., died
recently at the age of 63. He was an
early pioneer in the electronics indus-
try. joining Mallory in 1929. He was also
active in EIA affairs . . . FRANK N. KIR8Y
has been named engineering manager
for the Riverdale, Md. plant of ACF
Electronics Division. He was formerly
with Raytheon JOHN E. O'HANLON
is the new national sales manager of
Fanon Transistor Corporation . . . Paco-
fronics, Inc. has named SIDNEY SOLOMON
to the post of sales manager of Paco
Electronics Company, Inc., its electronic
kit manufacturing subsidiary . . . FRANK
A, COMERCI has joined the staff of CBS
Laboratories as manager of the Mag-
netics Research Department. He will
make his headquarters at the Stamford,
Conn. plant. Triad Transformer
Corp. has appointed JEANN €, NIELSEN (O
the post of sales promotion manager.
She joins the firm from the ITT Dis-
tributor Division where she headed the
advertising department.

£
THOMAS A. BRENDEL has been appointed
to the new position of manager of elec-
tronic development
at the Instrument
Division of American
Optical Company.

A native of Green
Lane, Pa., Mr. Bren-
del was graduated in
1942 from Carnegie
Institute of Technol-
ogy. He was an engi-
neer with Western Electric from 1943
through 1949 and subsequently served
in various engineering posts with Biaio-
Knoxr, Westinghouse, and Curtiss-
Wright.

£ L

L. BERKLEY DAVIS, vice-president of Gen-
eral Electric and general manager of
the firm's electronic components divi-
sion, has been re-elected president of the
Electronic Industries Association,
Washington, D.C.

He will serve his second one-year term
as head of the national association of
electronic manufacturers. Serving with
Mr. Davis will be Leslie F. Muter, presi-
dent of The Muter Co., who was re-
elected to his 26th term as treasurer:
James D. Secrest, re-named executive
vice-president for the 12th successive
year; and John B. Olverson, re-elected
general counsel.

Heading the various divisions within
the association are: George W. Keown,
vice-president of Ting-Sol Electric Inc.;
Robert S. Bell, president of Packard
Bell Eiectronics Corp.; Sidney R. Curtis,

ELECTRONICS WORLD
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senior vice-president of General Dynuam-

ics/Electronics; Ben Adler, president of

Adler Electronics, Inc.; and W. S. Par-

sons. president of Centralub. Division

of Globe-Union, Inc. I

New directors named were: L. M.

Sandwick. vice-president of Pilot Radio
Corp. and G. B. Mallory, president of
P. R. Mallory &€ Co.. Ine

3 * *®

EUGENE DANIEL POWER has been electecl
president and a director of Components

Corp. of America. ve-

r placing Russell Ma-

\ guire who has been

*f’ president since 1939.

. The new president

7 i began his career as

an attorney in New

York in 1936 and in

1940 joined Auwuto-

Ordnance Corp. as

executive vice-president. In 1951 he took

over management of Components Corp.

of America, then known as Mayuire In-
dustries.

He is a graduate of St. John's Uni-
versity where he received his Bachelor
of Laws degiee in 1935 and a Master ol
Laws degree in 1936.

BENDIX CORPORATION has established a
separate semiconductor operation with
headquarters in a new multi-miltion-
dollar plant at Holmdel, New Jersey
CAMBRIDGE SCIENTIFIC INDUSTRIES, INC. has
been established in Cambridge. Mar
land to design and manufacture elec-
tromechanical devices for the electronic
and aireraft industries . . . The forma-
tion of MULTIPLEX CORP. to clevelop and |
produce radios capable of receiving
multiplex has been announced. The new
corporation, a wholly owned subsidiaiy
of AUTOMATIC RADIC MFG. CO., INC., will
have headquarters at 122 Brookline
Ave.. Boston SEG ELECTRONICS CO.
of Brooklvn has acquired SOLAR ELEC-
TRONICS CORP. for an undisclosed sum.
Operations of the new subsidjary are
being wransferred to 12 Hinsdale Stieet.
Brooklyn. headquarters of the parent
company . . . ESTEY ELECTRONICS, INC., of
Torrance. California has merged with
ORGAN CORPORATION OF AMERICA ol
West Hempstead, New York. The sur-
viving corporation will be known as
ESTEY ELECTRONICS, INC, CBS ELEC-
TRONICS has announced that it will dis-
continue its receiving tuhe operations
in Danvers and Newhuryvport. Mass.
RAYTHEON, which will purchase part of
the remaining tube inventory. plans to
offer sales and service of these products
t0 €BS customers UNITED COMPO-
NENTS, INC. OF NEw ENGLAND has been
organized in Wolcester, Mass. 1o expand
the parent firm's line of semiconduc-
1ors. Corporate headquarters are in
Orange, N.J. . MELPAR, INC, has ac-
quired TELEVISION ASSOCIATES, INC. and
its wholly owned subsidiary. TELEVISION
ASSOCIATES OF INDIANA, INC., both lo-
cated in Michigan City, Ind. . . . RODNEY
D. CHIPP & ASSOCIATES, a consulting en-
gineering firm with headquarters at i5 |
Ward Street, Bloomfield. N.J.. has been
established by Rodney D. Chipp, former
engineering executive at ITv. A

October, 1961
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COMMAIRE PT 27...world’s first long range portable
self-powered, two-way CB radio with AM receiver!

Totally new-—and another first from
Vocaline! Don’t confuse the Commaire
PT-27 with ordinary-range. “line-of-
sight” portable units. Here's an extraor-
dinary, fully protessional 4-channcl
long-range Citizens Band two-way
radio, plus an outstanding built-in AN
receiver. The entire unit is completely
portable — and self-powered! There's
never been a umit bke it. Commaire
PT-27 requires no costly installation.
Goes anywhere. Works anywhere.

CHECK THESE EXCITING
FEATURLS:
Fall-range tiwoe-way radio on the 11
mecter Citizens Band that gives accurate,
sensitive performance . . . up to 5 miles
with portable antenna...still much
greater range with full-size antenna.

Built-in. AM rereiver 10 keep you in
touch with news, weather and enteriain-
ment.

Portable—and self-powered. Use
anywhere on boats, in cars or business.
No installation needed.

18 Transistors plus 2 tubes in trans-
mitter section for greater stability.

Power ouwtput: V2 watt on transmit.

4 fixed channels—tunable receiver.

WwWwWwW amerieanradiohictorvy com

Receiver (double conversion super-
heterodyne) sensitivity is 0.1 micro-
volts; selectivity is 40 db down at + 10
KC.

Built-in battery hox, charger, an-
tenna, microphone and cryvstal for one
channel.

Measurements: Only 11”7 long x 47
wide x 9" high.

10 controls for convenient, simple
operation.

Model PT-27—5250.00 cach, list.
Write for descriptive brochure.

COMPLETE COMMUNICATIONS SYSTEM

i
Also Model s
ED-27M
powerful base nnit
with 4 channeis. Completes
your perfect low-cost sysiem.
$7189.50. Base amienna extra.

vocAI IN I COMPARY OF AMERICA. INC.,
Ol SATYRROOK, CONNECTICUT

75

V-45A


www.americanradiohistory.com
www.americanradiohistory.com

EXAMINE ANY OF THESE TESTERS

Yes, we offer to ship at ovr risk

BEFORE vou suv !

one or more of the testers
described on these pages.

SUPERIOR'S NEW MODEL 770.A

VOl'I'-OIIM MILLIAMMETER

FEATURES:

¢ Compact—measures 3'3” x 573" x 214"

e Uses ““Full View'* 27, accurate 850 Microampere
D’Arsonval t¥pe meter

s Housed In round-cornered. molded Case.

SPECIFICATIONS:

6 A.C. VOLTAGE RANGES: 0-15/30/150/300/1500/
3000 Volts.

6 D.C. VOLTAGE RANGES: 0-7.5/15/15/150/750/
1500 Volts

2 RESISTANCE RANGES: 0-10,000 Ohms. 0-1 Megohm
3 D.C. CURRENT RANGES: 0-15/150 Ma., 0-1.5 Amps

3 DECIBEL RANGES: —6 db to + 18 db. + 14 dbto
+ 38 db, + 34 db to + 58 db

The Medel 770-A comes complete with test leads and operaling instructlor
Price is Sls &1. Terms: $3.83 after 10 day trlal then $4.00 monthly for 3 months.

SUPERIOR’S NEW MODEL 77

VACUUM TUBE VOLTMETER

WITH NEW 6" FULL VIEW METER

Compare it to any peak-to-peak V.T.V.M.
made by nny other manufacturer at ony
prite!
SPECIFICATIONS
« DC VOLTS—0t03/15/75/150/300
750/1500 volts at 11 megohms input
resistance
e AC VOLTS (EMS)—0 to 3/15/15 /150
300,/750./1500 voll‘.s
¢« AC YOLTS (Pen» to Peak)—0 to 8/4
/400 800 2000 wults
. ELECTno\lC OHMMETER—0 to
1000 ochms /10,000 chms /100,000 ohms
1 megohm /10 megohimns /100 ‘megohms
1.000 megohms
+ DECIBELS—10db to + 18db. + 10 db

to + 38 db. + 30 db to + 58 db

b All based on 0 db 006 watts {6 mw)

i Into a 500 ohm line {(1.73v)
—— * ZERO CENTER METER—For
discriminator alignment with full scale

range of 0to 1.5/7.5/37.5/75/150/

375/150 volts at i1 megohms

input resistance

Model 77 comes complete with operating Instructions. probe and test leads and
;arr:: ng case. Price is $42.50. Terms: £12.50 after 10 day trial then $6.00 monthly
or 3> months.

SUPERIOR’S NEW MODEL 79

SUPER-METER

"
WITH NEW & FULL VIEW METER
SPECIFICATIONS:
D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500.
A.C. YOLTS: 0 to 15/30/150/300,/1.500/3,000.
D.C. CURRENT: 0 to 1.5/15/150 Ma.
0to 1.5/1% Amperes
RESISTANCE: 0 10 1.000/100,000 Ohimns.
0 to 10 Megohms.
CAPACITY: 00! to I Mfd. 1 to 50 M(d.
REACTANCE: 50 to 2,500 Ohms, 2,500 Ohms
to 2.5 Megohms.
INDUCTANCE: .15 to 7 Henrles,
7 t0 7.000 Henrles.
DECIBELS: —6 to + 18, + 14 to + 38.
+ 34 to + 58.
The lo]loulm; components are nll tested for
QUALITY at aporopriate test potentials. Two
separnt.e BAD-GOOD scales on the meter are
used for direct readings.
All Electrolytic Condénsers from 1 MFD to
1000 MFD.
All Selenium Rectifiers.  All Germanium Diodes.
All Siltcon Rectifers All Silicon Dicdes.
Model 79 comes complete with operating instructlons. test leads and cnrrying case
Price is 515 50. Terms §$8.50 after 10 dly lrhl then $6.00 monthly for 5 months.

SUPERIOR S NEwW MODEL 80

20,000 "5 ALLMETER

6 INCH FULL.VIEW METER provides large eosy-
to-read talibrations, No squinting or guessing when
you us¢ Model 80,

MIRRORED SCALE permits fine occurate measure-
ments where frattional readings ore important.

SPECIFICATIO.\'S:
7 D.C. VOLTAGE RANGES:
(At a sensitivity of 20.000 Ohms per Volt)
0 to 15/75/150/300/750,/1500 /7500 Voits.
6 A.C. VOLTAGE RANGES:
(At a semitlvlty of 5.000 Ohms per Volt)
& 0to15/75/150/300 750 1500 Volts
3 RESIST ANCE RANGE!
0 to 2.000,/200.000 Ohms 0-20 Megohms
2 CAPAC]TY RANGES
.00025 Mfd. to .3 Mrd 05 Mi{d. to 30 Mfd
} 5 D.C. CURRENT RANGES:
0-15 Mlcroamperes. 0 to 1.5/73/750 Milli-
amperes, ¢ to 15 Ammres
3 DECIBEL R\.\
18 db +H db to +38 db, +34 @b

NOTE: The line cord is used only for
caPacily measuréements. Resistance —6 db to

ranges operate an self.contained bat. to +58 db.
teries.

Model 80 Allmeter comes Complete with operating instructions. test leads and
portable carrying case. Price Is $42.50, Terms: $12.50 after 10 day trial then $6.00
monthiy for 5 months.

SUPERIOR'S NEW MODEL 70 UTILITY TESTER

@

SITIIBLL

64 page
condenscd
course in
electrieity
Profuseis

ﬂ'

trated.
Written in simple.
easveto-understand
\ strle.

A iy
.‘—n-—_

&

-d
A

FOR REPAIRING ALL ELECTRICAL APPLIANCES
MOTORS - AUTOMOBILES

INCLUDED As an electrical trouble shooter the Model 50:

I.IT » Will test Toasters, Irons, Broilers. Heating Pads, Clocks. Fans, Vacuum Cleaneis Refrigeruors

[E FREE Lamps, Fluorescents. Switch
™. D.C. Current. Resistances, Leakage. etc. o Incorporates a sensitive dlrect reading res 1.tance range

which will measure all resistances commonly used in electrical appliances. motors. etc. e Le'lant

detecting circuit will indicate continuity from zero ohms to 5 megchms (5,000,000 ohms)

es, Thermostats. etc. ¢ Measures A.C. and D.C. Voltag AC. and

As an Automotive Tesler the dModel 70 will test

\ius- e Both 6 Volt and 12 Volt Storage Batterles ¢ Generators o Starters o Distributors ¢ Ignition Colls
« Regulators « Relays CIrcun. Breakers » Clgarette Lighters » Stop Lights o Condensers » Direc-
tlonal Signal Systems « All Lamps and Bulbs « Fuses ¢ Heatlng Systems ¢ Horns ¢ Also will locate
poor grounds. breaks in wirlng. poor cohhections. etc.

. Model 70 comes complet¢ with 64 page book and test ieads. Price Is $15.85. Terms: $3.85 after 10
* day trlal then $4.00 monthly for 3 months.

DID YOU EVER?

P Order merchandise by mail, including deposit or payment in full, then wait and write...wait and write?

b Purchase anything on time and sign a lengthy complex contract written in small difficult-to-read type?
P Purchase an item by mail or in a retail store then experience frustrating delay and red tope when you applied for a refund?

Obviously prompt shipment and attention to orders is an essential
requirement in our business...We ship at our risk!
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SHIPPED ON APPROVAL
NO MONEY WITH ORDER — NO C 0.D.

We invite you to try before you buy any of the models de-
scribed on these pages. If after a 10 day trial you are com-
pletely satisfied and decide to keep the Tester, you need send
us only the down payment and agree to pay the balance due at
the monthly indicated rate.

NO INTEREST OR FINANCE CHARGES ADDED!

If not completely satisfied, you are privileged to return
the Tester to us, cancelling any further obligation.

> o P O A

Model 170-A Tolsl Price 515 0835

MOSS ELECTRONIC, INC, e Bl o R G
Lend thic BEek. (D70, B4R Teiliy. At Y e 18 S5 Batunee
New York 34, N.Y. £ Model 37 Total Price 542.58

$12.50 within [0 days. Balsnee
Please send me the units checked on ap- e B e b
proval, If completely satisfied | will pay on " $12.50 wilhin 10 days. Balance
the terms specified with no interest or finance £93 @ontnlyitar 5 manthe-

J - O Model TW-41Tolal Frice $41.50
charges added. Otherwise, | will return after R GO [ i s

Air M2/
Card

a 10 day trial positively cancelling all further :-W monthly for &€ months.
- 5 Model 81-A tsl Fri b
obligations. 58750 within 10 dase. Paivnoe

$6.00 monthly for 5 nionaiths.

Medel i¢ Total Price $15.85

$1.85 wiihin 18 days. Balance
$4.00 monthly for 3 monihs.

) Model 82-A. . Total Frice $16.58

Name’ $6.50 wiihin 10 days. Balante
$6. 00 monthly for 5 monihs.

Today!

{NO POSTAGE Address___ S Model 85 . Totsl Frice 552,58
NECESSARY) City Zone e, SiSe Ty BRla nGe

Model TV-50ATolsl Priee 542.50

$11.50 within 10 days. Balance
State. . e —— - $6.00 monihly for & monthy,

) Model KR. . Talal Price 53850
$0.38 wilhln 10 da¥s. Balance

All prices net, FOR, N. Y, C. $6.00 monihi¥ for 5 monihs.
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SHIPPED ON APPROVAL
NO MONEY WITH ORDER — NO C 0.D.

We invite you to try before you buy any of the models de-
scribed on these pages. If after a 10 day trial you are com-
pletely satisfied and decide to keep the Tester, you need send
us only the down payment and agree to pay the balance due at
the monthly indicated rate.

NO INTEREST OR FINANCE CHARGES ADDED!

If not completely satisfied, you are privileged to return
the Tester to us, cancelling any further obligation.

A A LB A A&

FIRST CLASS Cend thic
Permit No.61430 A'-r Mq?ff

New York, N. Y.
BUSINESS REPLY CARD {.’-"ﬂfﬁf

No Postage Stomp Mecessary if Mailed in the U.S. VIA AIR MAIL
Today!

(NO POSTAGE
MNECESSARY)

POSTAGE WILL BE PAID BY —
MOSS ELECTRONIC, INC.

3849 TENTH AVENUE
NEW YORK 34, N.Y,

b o oo oa
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The simple order aisthoriz
that you promise to pay for or return the goods we ship in good faith,

CONTRACT TO SIGN

ion included in this offer is gl you sign. We ask only

EXAMINE ANY ITEM YOU SELECT

€0-MAKERS

IN THE PRIVACY OF YOUR OWN HOME

if completely satisfied pay on the interest-free terms plai

EMPLOYER
NOTIFICATION

“finance

WQn wae say interest-free we mean not one penn
ar *credit-checd
tester is plainly marked in our ads—that is all you pay except for parcel post or

added for
g*! or for “carrying charges.”” The net price of each

ather transporfation charges we may prepay.

SUPERIOR'S NEW MODEL 82A
MULTI-SOCKET TYPE

TUBE TESTER

SPECIFICATIONS:

Tests over 1000 tube types.

‘Tests OZ4 and other gas-filled
tubes.

Employs new 4" meter with
sealed air-damping chamber re-
sulting in accurate vibrationless
readings

Use of 22 sockets permlts testing
all popular tube types and pre-
vents possible obsolescence

Dual Scale meter permits testing
of low current tubes

7 and 9 pln straighteners
mounted on panel

All sections of multl-element
tubes tested simultaneously
Ultra-sensitive leakage test cir-

cult will indicate leakage up to
5 megohms

Model 82A comes housed in handsome. .

portable case
Pricc I8 $36.50. Terms: $6.50 aller 10 ilay
trial then $6.00 monthly for 5 months.

SUPERIOR'S NEW MODEL 83A

C.R.T.TESTER

ALL BLACK AND WHITE TURLES
From 50 decree to 110 degree iypes—
from 8” {0 307 types.

ALL CO1LOR TURES
Test ALL picture tubes —in the carton

Tests and Rejuvenates

ALl PICTURE TUBES

—out of the earton —in the set!

Model B3A provides sepaFate filament op-
erating voltages for the older 6.3 types and
the newer 8.4 type:
Mode! 83A properly tests the red. green and
blue sections of color tubes individually
for each section of a color tube contains its
own filament. plate. grid and cathode
Model 834 will detect tubes which are ap-
arently gocd but require rejuvenation
uch tubes will provide a plcture scemingiy
good but lacking in proper definltion. con-
trast and focus
Rejuvenation of picture tubes Is not simply
a matter of applying a high voltage to the
filament. Such voltages improverly apbiied
can strip the cathode of the oxide coating
ssential for proper emission. The Model
83A applles a seleclive low voltage uni-
formiy to assure Increased life with no
danger of cathode damage.
Mode] 83-A comes housed in handsome portable Saddle-siitched Texon case
comblete with socket for all black and white tubes and all color tubes Price Is
$38.50. Terms: $8.30 after 10 day trial then $6.00 montily for 5 menths.

SUPERIOR’'S NEW MODEL TV-50A

GENOMETER
7 Signal Generators in One!

R.F. Signal Generator for A.M.

R.F. Signal Generator for F.M,
Avdio frequency Generator
Bar Generator

Cross Hatch Generator

Color Dot Pattern Generator

A U U W U WY

Marker Generator

A versatile all-inClusive GENERATOR
which provides ALL the outputs for
servicing

A.M. Radio « F.M. Radio » Amplifiers
e Biack and White TV o Color TV

The Model TV-50A comes nbsolutely complete with shielded leéads and operating
finst:.::uot"nhs Price is $47.50. Terms: $11.30 after 10 day irial then §6.00 monthly
or 6 months.

SEND POSTCARD TODAY

l

¢ months.

5 menths

SUPERIOR'S NEW MODEL TW-11

stanoaro professionst TUIBE TESTER

+ Uses the new self-cleaning Lever Action
Switches for individual element testing
Because all elements are numbered ac-
cording to pin-number {n the RMA base
numbering system, the user can instantly
identify which element Is under test

+ Free-moving built-in roll chart provide:
complete data for all tubes. All tube list-
ings printed in large-casy-to-read type

. NOISE TEST: Phone-jack on front
panel for plugeing in either photies or ex.
ternal amplifier will dete¢t microphonic
tubes or noise due to faulty elements and
loose internal connections

3 L SCALFE FOR LOW-CUR-
RENT TURES —-Previously. on emission
type tube testers. it has been standard
practice to use one scale for ail tubes. A

a resuit, the calibration for low-current
types has been restricted 1o a small por-
tion of the scale. The extra scale used here
creatly simplifies testing of w-current
types

The Model TW-11 comes housed In a handsome. portable. saddle-stitched Texon
case. Price is S15.50, Terms: $11.50 after 10 da¥ trial then $6.00 monthly for

TUBE TESTER

Emplors latest improved TRAN>

SUPERIOR'S I\JEW MODEL 85
TRANS-CONDUCTANCE TYPE

CONDUCTANCE circuit. Test tubes un-
der dynamic {(simulated)y operatlng
conditlan An in-phase signal 1s im-

pressed on the input section of a tube
and the resultant plate current chanee
js measured as a functjon of tube gual-
ity. This provides the most sultable
method of simulating the manner |nm
whith tubes actually operate in radio. TV
recelvers. amplifiers and other circult

Amplification factor, plate resistance and
cathode emission are all correlated in
one meter reading

« SYMBOL REFERENCES: Mode] 85 em
ploys time-savine svmbols (7, o A
u:) in place of difficult-to-remember let

ters previously used. Repeated time-

studies proved to us that use of these
elentifically sclected symbols spbeeded up the element switchine step. As the tube
manufacturers increase the release of Rew tube types. this time-saving featute
tecomes nNecessary and advantaceous

. “FREE-POINT” LEVER TYPE ELEMENT SWITCH ASSEMBLY marked ac-
cording to RETMA basing. permits application of test voitages to any of the
elements ol A tube

. FREF FIVF (3) YPAR CHART DATA SERVICE. Revised up-to-date subseouent
charts ®ill be malled to all Mode! 83 purchasers gt no charge for a pertod of five
vears after date of mirchas

Model B5 comes complete. housed {n a handsome portable cabinet with slip-on
cover. Price is $52.50. Terms: S12.50 after 10 day trial then S8.00 monthly for

SUPERIOR'S NEW MODEL 88

TESTS ALL TRANSISTORS
AND TRANSISTOR RADIOS

AS A TRANSISTOR RADIO
TESTER
An R.F. Signal source. modulated
by an audio tone is Injected into
the transistor receiver from the
antenna through the R.F. stage.
past the mixer into the I.F. Ampli-
fier and detector stages and on to
the audio amplifier. This injected
signal is then followed and traced
through the receiver by means of
built-in Hleh Gain Transistoer-
ized Signal Tracer untfl the cause
of trouble Is located and pin-
pointed

AS A TRANSISTOR TESTER
The Model 88 will test all transistors including NPN and PNP. sillcon. germanium
and the new gallium arsinide types. without referring to characteristic data
shects. The time-saving advantage of this technique is self-evident. A further
benefit of this service is that it will enable you to test new translstors es they
aie released

Maodel 88 comes

¢ portable ease. Complete with a set of
Clip-on Cables for Transistor Testing: an R.F. Diode Probe for RF. & IF Trac-
Ing: an Audio Probe for Amplifier Tracing and a Signal Injector Cable. Comblete

_nothing else to bur! Price ls $38.50. Terms: $8.30 after 10 day trial then $6.00
maonthiy for § months.

(NO POSTAGE
NECESSARY)

Try any of the instruments on this or the facing page for 10 days before you buy. i completely satisfied

then send down payment and pay balance as indicated on coupon. No interest or Finance Charges Added!
If not completely satisfied return unit to us, no explanation necessary.

MOSS ELECTRONIC, INC., DEPT D-909 3849 TENTH AVENUE, NEW YORK 34, N.V.

1961

October,
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RADIO-
TRANSMITTER
FREQUENCY,

That is
9

A quick check with a tunable
receiver in almost any populous area
shows lots of activity on the Citizens Band . . . and
a surprising proportion of transmitters which are off frequency.

TWO_ VERY GOOD REASONS FOR HOLDING REQUIRED FREQUENCY
TOLERANCE ARE:
1, VOICE QUALITY AND DISTANCE COVERED WILL BE AT MAX.
BECAUSE OFF-TUNING DOWNGRADES PERFORM-
ANCE VERY QUICKLY.
2, NO TICKETS FROM THE FCC FOR VIOLATIONS. FCC TOLER-
ANCE FOR CLASS D CITIZENS BAND ‘IS 0.005%.

THE LAMPKIN 105-8 FREQUENCY METER IS A NATURAL FOR

CITIZENS BAND WORK. ACCURACY IS AMPLE (0.0025%), |T INFORMATIVE
COVERS ALL CHANNELS {CALIBRATIONS FREE WITH NEW METER. BOOKLET ON TWO.
ON REQUEST. FOR THE 23 CLASS D CHANNELS) . . . AND WILL WAY RADIO. IT §
OPERATE AS A SIGNAL GENERATOR (FOR ACCURATE RECEIVER FULL OF

ALIGNMENT). THE PRICE IS LOW ¢5260.00 NET) AND DELIVERY IS FACTS AND|

iMMEDIATE! GET ONE YOURSELF—OR HAVE YOUR CB CLUB BUY ONE!

LAMPKIN LABORATORIES, INC. =
MFM Division, Bradenton, Florida

105-B FREQUENCY METER
Reliable . . . since 1938!

booklet and information on Lampkin
meters.

1
|
|

At no obligation to me, please send free=
|
|
|
|

LAMPKIN LABORATORIES, INC. S
BRADEMNTOM City State
FLORIDA -

%~ MAIL ORDER HI-FI =
You can now purchase all your HI-Fi from one re-
5!““':!”!"' tiahle source and be assured of perfect gelivery. Wu
deliver maost hi-fi components. recorders & l.me
! 33}‘&2.-3:‘"'4‘;";’.”;’5;;“ w?IOLESALFsQUOIAYION and
Write lor SENSATIONAL CATALOG FREE catalogue. WE wILL NOT UNDERSOLD.
write us for proof of this st m-mem

R HENSHAW RADIO SUPPLY CARSTON

1419 TROOST KANMIAS CITT, M. 125.TD0 €. BB St. New York 28. N.Y.

MODEL 704 STEREC FM/AM RADIO MODEL SC-4 GRANCO FM

with Automatic Frequency Control $49,95°* STEREQ COMPANION $29.95¢
Also available as Model 604 FM Radio $39.95° for use with Models 704 and 604

Only Granco brings the magnificent new sound of stereophonic FM radio into

your home—today! Fine Granco FM/AM radio with AFC . .. and matching

speaker-amplifier Stereo Companion for total listening pleasure never before

possible. Hear Granco stereophonic FM radio now—at fine dealers everywhere.
Write for free booklet “THE WONOERFUL WORLD OF STEREO FM™

GRANCO America's Leading Specialist in Stereophonic FM

<!> DIVISION : DUMONT EMERSON CORPORATION, Dept. E W . 680 FIFTH AVENUE. N.v. 19
“Suggested list. Prices slightiy higher in some areas.

80
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Vertical Antenna
Base Insulator

By HOWARD S, PYLE, w70t

Cheap and effective way to
support insulated verticals.

WITH the growing popularity of verti-
cal antennas, 30 to 35 feet high and
constructed of 3;” or 1” water pipe or
conduit, a bit of a problem is en-
countered in providing a satisfactory
base insulator at low cost.

The insulator described and illus-
trated here has been used by the writer
for several years and on powers up to
250 watts. There has never been evi-
dence of leakage or mechanical failure.
The cost is substantially less than a
dollar, the parts were readily procured
locally. and the assembly was but a
matter of minutes.

The insulator itself is nothing more
than a common, glazed porcelain bugh-
ing, available from any electrical dealer.
The galvanized floor flange and pipe
nipple are everyday items in your local
hardware or plumbing shop. Fasten the
floor flange to the roof o1 to a stub post
set in the ground with wood screws ar
small lag screws, as you see fit. Screw
the pipe nipple into the floor flange,
drop the porcelain bushing over the
nipple, and set your radiator over the
bushing as shown. That does it!

If you are using 3;” pipe or conduit,
get a %" bushing from your electrician,
If it’s 1%£” or 1” pipe, procure a bushing
of appropriate size. Just be sure that
the hole in the bushing is of a diameter
which will fit the pipe nipple.

Such a base insulator is giving very
satisfactory service currently at the
writer's station, W70E, to provide base
insulation for a Gotham V-80 vertical
radiator. Such an insulator will, of
course, serve just as well on any similar
factory-built antenna or a home-made
iob of similar type.

Here is how an ordinary electrical bushing
is ufilized os the base insulator fer the
vertical antenna at the author's hom sta-
tion. This method has been in use for
several years without showing any failure.

RAOIATING ELEMENT

PORCELAIN BUSHING ——————————

1787 X 2" GALVANIZED PIPE NIPPLE — |

1/a” GALVANIZEQ FLOOR FLANGE -—DI |
g

ELECTRONICS WORLD
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Matching Units-unexcelled anywhere

50-Watt Stereo Amplifier Kit — the
powerful, all-transistar HK-208,
Unique 18-transistar circuit eliminates
hum, noise, autput tronsfarmers ond
heot. Absolutely flot —1 db 10- ’

15,000 c¢ps ot full pawer. Truly o j
breakthrough in semi-conductar
sterea design, the only amplifier of
its kind in the warld! 90LX093 —

$139.95

Radio Shack’s 1962 Line of
Kits Includes All These:

e Stereophonic Preamplifier Kit
® Stereo 140W Basic Amplifier Kit
e 40 Watt Stereo Amplifier Kit

e Complete Stereo System Kits
e Universal Multiplex Adapter Kit
o Hi-Fi 12 Watt Amplifier Kit

* FM Adapter Kit

® Stereo Balance Meter Kit

® Wireless Intercom Kits

o Deluxe Signal Generator Kit

® Deluxe VTVM Kit

e Standard VTVM Kit

¢ Ultra-Modern Tube Tester Kit
® 500W Variable AC Supply Kit
s VOM Kit with 4)4" Meter

¢ Signal Generator Kit

& AC VTVM Preamplifier Kit

® Electronic Photo Relay Kit

e “Novatherm' Thermometer Kit
¢ 5-Tube Teakwood Radio Kit

* 2.Transistor Home Radio Kit

e 6-Transistor Portable Radio Kit
e Transistor Experimental Lab Kit

See complete specifications of
these fine kits in Free Catalog

October, 1961

Rodio Shock’s whale new fomily of oudio ond test equipment kits employ s
the mast advonced designs ond engineering concepts known taday! They meet
the most exocting requirements in perfarmance ond appecronce. They're easy
and fun to build! Critical oreas are pre-wired, foctary-aligned. Even o

navice con fallow the simplified ossembly monuals. And they’re easy to own

an No Maney Dawn credit terms. Every kit bocked by o money-bock guorantee.
We shaw here six kits newly introduced in aur exciting 1962 Catalag.

a0

g _gl: . I

Stereo Amplifier Kit.
Terrific value! Converts
mona phono to stereo.
Easy to build. 90LX079
-5$10.95

The HK204 —Quality
FM Tuner Kit. Incredible
value! Simple assembly.
90LX070—$19.95

Dual Trace Oscilloscope
Kit. Flot response from
10 c¢ycles to 3 mego- low. For actal, loctal,
cycles, 94LX072—$79.95

FM Stereo Multiplex Tuner Kit.
Highest stondords of excellence
with deluxe built-in integral multi-
plex section. It feotures wide
bond circuitry for exceptional
sensitivity: 2.2 #V, drifi-free se-
lectivity. Frequency response 10-
20,000 cps *=1 db. 3 I-F stoges,
3 limiters. 11 tubes plus rectifier.
Muting, tuning, function selector.
Tope recarder autput. 93LX092—
$149.95

Tube Tester Kit. Superb-
ly engineered — priced

9-7 pin tubes, 941061~
$1595

ooy tor = R E. E 1962 Catalog

Gentlemen:

Please send me your
giont new 340-poge
Electronics Cotolag of
over 100,000 items ond
every supplement for
one year—all FREE ond
POSTPAID.

Mail coupon to

730 Commonwealth Avenve
7. M Hy

www.americanradiohistorv.com

RADIO SHACK Corp.

NAME

ADDRESS

ciry ZONE
STATE 61K6D
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FAST, DEPENDABLE

TUNER N

REPAIR SERVICE

It just makes sense that a manufacturer of tuners should
be better-qualified, better-cquipped to offer the most de-
pendable runer repair and overhaul service,

Sarkes Tarzian, Inc., pioneer in the tuner business,
maintains a complete, well-equipped FFactory Service Dept.
—assisted by Engineering personnel—and statfed by spe-
cialized technicians who handle ONLY tuner repairs
un ALL makes and models.

Tarzian-madc tuners received one day will be fixed and
shipped out the next, Cost is only $8.50 and $15 for UV
combinations. That includes ALL parts and labor, and a
6-month guarantee against defective workmanship and
parts failure due to normal usage. Replacements available
at low cost on wners beyond practical repair,

@ Tarzian-made tuners are identified by this stamping.
When inquiring about service on other tuners, always
give tube complement ., . shaft length | filament . . .
voltage . . . svries or shum heater . ¥ erquany
chassis idcentification. All tuners rcp;urgd on appru\gd
open accounts. Check with your local distributor for
Sarkes Tarzian replacement tuners, replacement parts, or
repair service.

| v
I_ '. l'\
F:- _-, ML
o B | Maxes

[lHL‘I"$850 INCLUDING

ALL PARTS and LABOR

24-HOUR SERVICE
6-MONTH WARRANTY

Tuners Repaired on
Approved, Open Accounts

SERVICE MANAGER » TUER D(. SION »

DFPT

SARKES TARZIAN INC

east b lis de av e . tioom gr m, inddna
er 225t

R LI £ "
Th 5 (=a ]
TAPE s o v B o/ uChai Lo 1l ~E WLES

e .

NOW! FAIRCHILD PRESENTS THE NEW

COMIPANID R

FOR THE RECREATION OF ORIGINAL PERFORMANCE DYNAMICS

A new. exciting and completely different develepment from Fairchild .. .

a product so unusual

that we believe every serious audiophile will want to know about the Compander « Briefly, the
Compander is an automatic dynamic sensing device that overcomes the contrels placed upon
both disc and tape recordings and thereby restores the full dynamic range of the original
performance « By freeing program matenal from the usual recording restraints the Compander
brings you a giant step closer to the original performance + Accomplished without distortion.
the Compander is easily integrated into any monaural or stereo quality component system
« The Cempander is priced at $75.00 « Write for our fully detailed bulletin.

_ FAIRCHILD RECORDING EQUIPMENT CORP., 10-40 45th AVE., LONG ISLAND CITY, N.Y.

Of The WORLD'S
FINEST GOV'T

SURPLUS ELECTRONIC BARGAINS

12—24 Voit CONVERTER

PP-18/AR VIBRATOR POWER SUPPLY—12 Volt DC
Input; 28 volits DC Output @ 1.5 Amps.

Arn

.- terference,

Seze:

..' Umt uses a nrtrogen-filled Vibrator that is hermetically sealed
o Input and ﬂlljl"):l are well Liltired ftor hum and hash and ext. in
5C
mand Rueceivers,

can be used to operaty

in paratiel to supply a higher ¢Urrent outout,
necting plugs. spare vibrator and muumm;.
61 2x51 4xB1z2 . Wt.r 9 Pric

hy Navy and Airforce to operate ARC-5 and Com-
using 24 volt Dynamolors. from 12 Volts., Aiso
any 24 Volt devitr. or Units can he wired
Complete with con.

NEW: $7.95

ths.

f” SEND ron CATALOG!

F .r FM EQUIPMENT

BC-603 FM REC.—20—27.8 MC..... : $18.85
BC-683 FM REC.—27—39.1 MC..... Re-New: $34.95

R
N
L3
BC-7

-23 Iﬂ C-5
AVY

77 [ARC-3 am
33 Localizer REC —Ill\
BC- 1206 Beacon ReC.— 21— Dl hi
BC-652 RECEIVER—2 (0 6 MC—Ia =~ i,

RECEIVERS

RECEIVER—
ARB /CRV 45 Sl—l ¥

Al

BC 923 FM REC —27—391 MC. : $29.95
- . LReND X

T.00

PR hrOnn
DRNNN W s pe
NWN=O QRN

8 . Transiormer & “Yube
". €hassis not hot. Mounts on rear Plug of BC-603-

TRANSMITTERS

TRANS.—- T 1o F0 \:. '

TRANS. 100 1a 150 W, Used:

683
Can hﬁ Adapted to olher Recelvevs $14 5

[
Roe.Now:

~1o

Re-New:

tor’ BC 659 or BC -620;
2 Voit oporation, Re-New!

for BC-639-620 New?

g Antenna BC-659 . . ,New:
BC.620

14.0%

g Jas
AN-29 T(‘I(‘SCO
AN.45 Telescorin: antenna F

Address Depl. EW o
Prices F.0.13.. Lima.
$500 Minimom Order.

2133 ELIDA RD.-

Qenosit v all C.O.D s

82

TELEPHONES. HEADSETS MICS.,

T18-9 Handset :

Ts 13 Hand+t, w/PL-55 & PL GB u:
-17 Ahicrophone ...

EE 8 Field Telephol U

RM-52 Control Unit (Palch Found yu

H:16/U Headcet—B000 ohm, .

FJIH RADIO SJI..ES
P.O. Box 1105+ LIMA, OHIO

www americanradiohistorv . com

Matching in P.A. Systems

(Continucd from puage 36)

install as many as 10 lorgnette-type car-
phones fo1r members of the congregation
whose hearing is impaired. These car-
phones usually are high-impedance de-
vices—on the order of 2000 ohms. Very
little power is required to drive them,
approximately 23 milliwatts being suffi-
cient. Congidering the case of the chureh
system where a 50-watt amplifier is
used to drive four loudspeakers and 10
lorgnetie hearing aids, we find that the
2000-ohm impedance of a hearing aid.
when connected directly to the 4-ohm
oufput of the amplifier, presents an up-
ward mismatch of 500 to 1. From this it
follows that cach hearing aid will be
driven to 1/5001h of the amplifier out-
put—or 1 walit,

As noted previously. this is more than
enough to provide a comfortable listen-
ing level. Ten such hearing aids, each
driven 1o a .1-watt level, will require a
total of only 1 watt from the amplifier.
This power is so low that we may disre-
gard it completely in our impedance-
matching computations for the four
loudspeakers. Adjust the earphone con-
veniently to the desired level.

Manufacturers of hearing aids also
provide a compact box which incorpo-
ates a phone jack, potentiometer with
knob, and a means for hanging up the
hearing aid when not in use. The entire
assembly attaches easily to the rear of
the pew. The potentiometer (usually
10.000 ohms) permits convenient adjust-
ment of the volume required to suit in-
dividual needs.

To simplify installation, all hearing
aids should be located in the same scc-
tion of the church so that a single trans-
mission line may be run from them to
the 4-ohm output tap on the amplifier.
The transmission line between a suit-
able amplifier output tap and the sev-
cral lToudspeakers should be routed in
any desirable manner; the primary im-
pedance tap values on the line-matching
transforrmers would then he determined
without giving any consideration 1o the
fact that the carphones are heing used.
The wiring diagram forr a system of this
type is shown in Fig. 15.

Impedance matching by means of
transformers and a high-impedance
transmission line often entails computa-
tions which require some understanding
of mathematies. In the concluding ar-
ticle we will review a more widely used
techniqgue—the constant-voltage distri-
bution system—which enables even in-
experienced sound installers to arrive at
a perfect mateh between amplifier and
loudspeaker with speed. accuracy. and
confidence —and with recourse only to
simple arithmetic.

(Concladed next wnonth)

ELECTRONICS WORLD
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sound solution

new sound t_:olumns re-
duce acoustic feqdback
and reverberation to

insignificant levels...
offer the highest power-
handling capacity and
widest frequency re-
sponse in the industry.

NEW UNIVERSITY UNILINE
acoustically-tapered
p.a./hi-fi sound columns

BUT FIRST THINGS FIRST. WHAT IS A SOUND COLUMN ?
THEORY: Essentially, a sound column is an in-line radiator
using multiple speakers, one above the other, to provide
broad horizontal dispersion and narrow vertical dispersion.
The shape of the beam is similar to that of a fan held hori-
zontally, its apex representing the source of the sound. As a
result of its restricted vertical dispersion pattern, the sound
is placed only where it is needed, avoiding reflections from
the ceiling and floor to reduce acoustic feedback and rever-
beration.

PRACTICE: Theoretically, all sound columns should perform
with equal success—but they don't. What makes the differ-
ence? The degree of uniformity of the beam in the upper
frequency range. In ordinary sound columns, the higher the
frequency, the narrower the beam. Consequently, some means
must be provided to reduce excessive high frequency beaming.

Only UNILINE offers acoustic tapering, the most perfect
method yet devised for preventing uneven high frequency
dispersion! UNILINE reduces acoustic feedback and rever-
beration to virtual non-existence, thus solving your difficult
microphone and speaker placement problems. And only
UNILINE offers power-handling capacity up to 150 watts...
with frequency response ratings as wide as 35-17,000 cps!
(Special voice frequency model available.)

For optimum dispersion at all frequencies, for uniform sound
level within the beam, for music and speech, indoors and out
... for all high reverberation areas. .. specifications and per-
formance reveal that there is only one best line of sound
columns—it is UNILINE.

October, 1961

www americanradiohictorv com
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MODEL UCS-6—MUSIC & SPEECH
60" Column

(6 extended-range 8" speakers)
Frequency Range: 35-17,000 cps
Power Capacity: 150 watts IPM
Impedance: 16 ohms

Vertical Angle: 15°

Horizontal Angle: 120'
Dimensions: 58%2"x 10"x7”

MODEL CSO-6

Same as above, but completely
weather-proof for outdoor
installations.

MODEL CS-4-MUSIC & SPEECH
40" column

(4 extended-range 8" speakers)
Frequency Range: 45-17,000 cps
Power Capacity: 80 watts IPM
Impedance: 8 ohms

Vertical Angle: 22°

Horizontal Angle: 120
Dimensions: 391" x10"x7”

MODEL CS-3—SPEECH

40" column

(Special, multi-design speakers
for speech applications)
Frequency Range: 150-10,000 cps
Power Capacity: 40 watts
Impedance: 8 ohms

Vertical Angle: 22°

Horizontal Angle: 120°
Dimensions: 39" x 8" x6”

SLATED FOR AUGUST DELIVERY!
For complete specifications on
all four of the new UNILINE
Models, contact your UNIVERSITY
representative or write:

Desk S-10U

University Loudspeakers, IncC.,
80 S. Kensico Ave.,

White Plains, New York.

\ LI 4
UNIVERSITY.

A Division of Ling-Temco Elecironics, InC.

8)
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CUSTOMIZIED

TV KIT

On Easy "Pay As You Wire" Terms
Only $15 for the Starting Pockoge!

“PROFESSIONAL"
Series—designed for
the perfectionist seeking
the finest in TV performance.
Easy to assemble, No technical
knowledge required. Anideal
“Learning” Kit with a Complete
Course of Study is available,

Also available:

WIRED

CHASSIS

for custom

installations

with a choice
of vertical or horizontal
controls and the newest

23", 24" or 27
CRT.

Beawdifid Cobinedy =
designad to enhance sownd guolity ond blend with
modern decor, For TV oo combimorion TY amd Hi=F

A few of the Professional Quality Features:

Choice of push-pull 10-watt audio or output to
your Hi-Fi system...D.C. restoration..,
Ultra-linear sweep circuits . .. Standard Coil
Guided Grid Turret Tuner ... Super-sensitiv-
ity for fringe areas. .. Complete line of Acces-
sories for Custom Installations.

Choice of 23", 24’' or 27'* CRT. Prices range
from $119 to $199.

U.S. Armed Services and over 4000 schools and
colleges have selected Transvision Receivers for
educational television.

Indercited in Electronics? ;g?%

Learn the basic principles of elec. ¥ ‘-L

tronics from the Course available with the Kit.
ASSEMBLY MANUAL-$2.00

Sec how easy it is to assemble the Transvision
Kit. Cost of Manua! refunded on purchase of Kit.

¢ .
1J 'M" Rz New Rochelle, WY,
% NE 6-6000

smemes START NOW — MAIL THIS courou.-—-l
§ TRANSVISION Electronics, tnc., New Rocheile, N.Y,  Dept. [Wl
1 (3 Send FREE 8-page Catalog...[] 1 enclose $2 for Assembly
Manual, refundable on purchase of Kit.
[3 1 enclose $15 for Starting Pkg. on pay-as-you-wire plan,
N (Complete Kits range fram $119 to $199.)

1
1 Address,

1
1
1
[}
1
: Name. 1
]
]
) ]
| City 2one State :
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EW Lab Tested

(Contined from pugye 24)

comment on the principles of opcration
of this speaker, in the absence of more
specific information, The actual per-
formance data is interesting enough.
(Eprror’s NoTE: The driver used in the
systent is a single. cide-range 10-inch
speaker whose cone is made of molded
tripolymer plastic wmatervial. A hemi-
sphervie dome at the cone aper aids in

hiah-frequency radiation and dispersion,
Applied to the voice-coil form, but insu-
laled frowm the coil. is w film of wmagnetic
wtaderial achich has the appedarance of
aride coating on magnetic tape. This
filvi. working in conjunction with the
speaker’s magnet. supplies pinel of the
speaker’s restoring force, therveby im-
proving dianping and linearity, As o re-
sull the rvoice-coil spider is not relied
wpon 1o restore the speaker diaplivaym
to its wormual, resting position, Specially
formed pole pieces are used to pradice
the optimum flir configuration. The en-
closire is a completely scaled infinite-
buffle tupe, An wnusual arvangement of
freo types of sonnd-proofing material is
used ik the enclosiee to completely ab-
sorly the speaker's rear icdve. The ar-
rengement is such that 70 square feet of
sound-absorbing surfuce is arailable.)
We measured the frequency response
of the speaker in a room approximately

11 feet x 30 feet. The speaker was set up
first on a short wall of the room and then
on the long wall, In each position fre-
quency-response  mceasurements  were
made with the Altee 21BR130 micro-
phone in four different locations in the
room. All cight sets of readings werce
averaged and plotted. Harmonie distor-
tion was measured from the acoustic
output at low frequencies, with 1-watt
input to the speaker. The transient re-
sponse was checked by means of tone
bursts whose frequency was swept
throughout the spectrum. Oscilloscope
photos were taken of typical tone-burst
I'"CSPONSCS,

The (requency response curve shows
an unusual smoothness in the low and
middle frequencies. Unlike most speak-
ers, which drop off appreciably at low
frequencies. the Hartley maintained
nearly full response down to 20 eps. This
is mostly true bass response as the dis-
tortion curve shows very low distortion
down to 40 cps and only moderate distor-
tion at 20 cps. The absence of peaks or
holes in the response is also noteworthy,
The holes at 4 ke, and 7 ke. are appar-
ently due to a mechanical erossover can-
cellation in the speaker. The general
trend of the high-frequency response,
like the low end. is toward a gradual
drop-off rather than an abrupt cut-off,

The tone burst photos, taken at 330
eps and 3600 eps, are among the cleanest
we have scen, They show practically no
hangover or ringing and no spurious fre-
quencies were generated during our
tests,

In listening tests, the Hartley proved
to be as distinctive as its measurements
hinted, It is a tight, crisp-sounding
speaker, virtually devoid of boom or
hoxy sound, The highs ire very well dis-
persed, with practically no directional
effects heing audible, The lows seem (o
be missing much of the time but this
is normal in a speaker whose low bass
distortion does not allow false or exag-
gerated bass response caused hy dou-
bling. Unless there are truly low fre-
quencies in the program, the speaker
doesn't put out any sound in that region.
I.ike the higher frequencies, the low-fre-
quency reproduction is very tight and
has a distinctly different character from
the sound of most other speakers.

The Hartley “magnetic suspension”
speaker ix a very easy one to listen to
although it does take a while to get used

B T T
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o [.K L
T

_.e _

=%

RESPONSE-DB

il
ik,

%% HARM.DIST,

www.americanradiohistorv.com

TONE BURST

g

|

LR

FREQUENCY-CPS

ELECTRONICS WORLD


www.americanradiohistory.com
www.americanradiohistory.com

TO LEARN ABOUT THE 1962 ALL-TRANSISTOR CAR RADIOS

AT THE DELCO RADIO NEW PRODUCT CLINIC

Very soon now the Delco Radio New Product Clinic will be in your area. It offers you and your em-
ployees the opportunity to become familiar with the all-new, all-transistor radios for the 1962 General
Motors cars. = The Delco Training Course offered includes a wealth of information—transistor funda-
mentals plus the testing and servicing of 1962 Delco Radio all-transistor circuits. It requires only two
hours and is tuition-free. ® The date this clinic will appear in your area is an important one! Circle
it on the list below, and make it a "‘must”—because this course will mean extra profits for you, espe-
cially when servicing the all-transistor radios for the 1962 models. We look forward to seeing you.

Contact your Delco electronics parts supplier for further information.

School
Dates

Sept, 11
Sept, 18

Sept. 20

Sept. 25

Sept. 27

SEE

October,

DELCO RADIO ELECTRONICS SCHOOL SCHEDULE

CITY

Indianapolis, Ind.

Harrisburg, Pa.
Grand Rapids, Mich.
South Bend, Ind.
Denver, Colo.
Shreveport, La.

Philadelphia, Pa.
Marion, Ind.
Nashville, Tenn.
Chicago, lIi.
Cheyenne, Wyo.
Dallas, Tex,

Wilkes-Barre, Pa.
Louisville, Ky.
Memphis, Tenn.
Davenport, lowa .
Salt Lake City, Utah
Houston, Tex.

Cincinnati, Ohio
Little Rock, Ark,
Madison, Wis.

Beaumont, Tex.

School
Dates

Oct, 2

Oct. 4

Oct. 9

Oct. 11

Oct. 16

CITY

Union, N. J.
Toledo, Ohio
Birmingham, Ala.
Milwaukee, Wis.
Los Angeles, Cal.
San Antonio, Tex.

Tarrytown, N, Y,
Detroit, Mich,
Atlanta, Ga.

Green Bay, Wis.
San Diego, Cal.
Corpus Christi, Tex.

Hempstead, L. 1., N. Y,
Fresno, Cal.
Midland, Tex.

Wallingford, Conn.
San Francisco, Cal.
Lubbock, Tex,

Providence, R, I,
Cleveland, Ohio
Minneapolis, Minn.

School
Dates

Oct. 16

Oct. 18

Oct, 23

Oct. 25

Oct. 30

CITY

Portland, Ore.
Amarillo, Tex.

Boston, Mass.
Columbus, Ohio
Chattanooga, Tenn,
Moorhead, Minn.
Seattle, Wash,
Oklahoma City, Okla.

Youngstown, Ohio
Charlotte, N, C.
Sioux Falls, S. D,
Spokane, Wash.
Wichita, Kan,

Pittsburgh, Pa.
Durham, N. C,
Omaha, Neb.
Kansas City, Kan.

Buffalo, N. Y,
Altoona, Pa.
Greenville, S, C.
Des Moines, lowa

School
Dates
Nov. 1
Nov. 6

Nov. 8

Nov. 13

Nov. 15

Nov, 16
Nov. 20
Nov. 27
Nov. 29

Brand new! Delco's electronically filtered power supply

!'T DEMONSTRATED

1961

Every car radio service shop needs this new Delco power

supply! Plugs into 110-volt outlet, converts power to 6 or 12
volts to facilitate bench servicing without batteries. Features:
Output 0-8V DC, 0-16V DC « Rating 8a at 6V, 5a at 12V

= Maximum instantaneous current 20a « Maximum ripple
.01% = No LC filter, instant response « Light, portable =

Rugged—3 Delco power transistors « Best for transistor

radios = Also operates “Wonder Bar" tuners at 12 volts.

www.americanradiohistorv.com

AT YOUR LOCAL DELCO SERVICE SCHOOL!

ciTy

Rochester, N, Y.
Mason City, lowa

Syracuse, N. Y.
Jacksonville, Fla.

Albany, N. Y.
Tampa, Fla.

Long Beach, Cal.
El Paso, Tey,
Dayton, Q.

Miami, Fla.
Decatur, I,
Tucson, Ariz.
Huntington, W, Va.
St. Louis, Mo,
Sacramento Cal.:
Phoenix, Ar z.
Mobile, Ala.

New Orleans, La.
Washington, D. C.

Richmond, Va.

[DELCO

EPENDABILITY

RADIO

ELIABILITY

Division of General Motors,

Kokomo, Indiana
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Utah’s High-Fidelity
CONTINENTAL
SPEAKERS

C12RD 12"
WOOFER

2 Lb. Alnico
V Magnet and
2" Voice Coil

YOU GET LIFE-SIZE SOUND in every
range, from 20 to 20,000 CPS, with
Utah's precision-engineered stereo/
high-fidelity speakers., Tweeters and
mid-range speakers feature a specially
engineered horn formula to enhance
“presence’. Each speaker has color-
coded 4.way terminals.

1124 Franklin St
Huntinglon
tndiana

i Please mail me prices, specifications and i
performance details of your Continentat

| speakeriine, ]

1 name |

: ADDRESS :

CITY STATE

I |

to it. It sounds different and may not
appeal 1o everyone, but it deserves se-
rious consideration by anyone trying to
achieve natural sound reproduction.

The price of the “Holton™ system is
$245 and it is available in walnut, ma-
hogany, and korina. The loudspeaker is
also available separately at $135.00. A

Columbian Hydrosonics ‘“‘Aqua-Probe’” Depth Finder

For copy of niwnfuctare: s brochure, civele No. 59 on coupon  page 130).

LTHOUGH the boating seoson is coming to

a close shortly in our areo, we feel thot
there are many individvals who continue their
electronic interest in boating oMl year round. We
have had considerable enjoyment in experiment.
ing and testing a new depth finder that is com-
pletely transistorized. It is housed in a non-metal-
lic enclosure which is of extreme imporiance in
salt-water oreas. It is compact in design, can be
mounted in any position, ond all depth pips are
easily recognized, Ullrosonic pulses ot the rote

TRANSDUCER
CONNEC TOR

of 1440 per minute are used and, although the
limit of our test was only to o depth of 80 feel, it
can be used in waters exceeding 100 feet. I is
designed for use with on external 12.volt battery
or, 6s in our case, connected directly to a 12-volt
marine power system. I} wos vsed with o Mercury
70-horsepower outboard motor, ond we found no
need for extra shielding. Since its power require-
ments are below 1 wott, excessive battery drain
was not encountered,

Depth finders, in generol, are not only inter-
esting devices to have obeord, but in many oreos
where you are in shallow, unknewn waters, it be-
comes imperative os o sofely measure 1o have
one ovoilable aboard ship. It is interesting in o
sense that oll depth finders, when properly de-
signed, provide one with an identifying signal
indicating rocky or muddy bottoms and, when one
becomes accustomed 1o using such o device, one
can develop greot skill at interpreting readings.
In some cases, even the size and type of fish can
be determined. .

We found the depth indicotions extremely ac-
curate and we were able 1o differentiate between
muddy and rocky bottoms and, on many accasions,
became oware of either fish or floating objects
below the boat. Somedoy we hope to be able to
tell the size of these fish or objects. This unit is
manufactured by Columbian Hydrosonices, Ine., o
subsidiary of Columbian Bronze Corporotion. It
is available ot $99.50. , ,, EETLIEE E.w,

1OOpf -}.. ~ * 1
|

100w - *_ . w I =
Swif BATT 12V,
+_ atx

Eico Model 1064 Low-Voitage Power Supply

For copy of manufacturer’s brochure. circle No. 60 on coupon ( puge 130).

POWER
TRANSFORMER

, WELL-designed,
low-ripple, low

d.c. voltage power sup-
ply is on absolute neces-

RELAY
OVERLOAD
104,

sity in the servicing and
testing of transistorized
equipment. Not only is
such o device important in service shops, but it
can be used to great advontage in ariginal lab-

oratory design work. Not only does Eice's Model

AWES. 204,
Riny

5a.

nv V.A.C.I

1064 fulfill these needs, but this porticular unit can be used as o bottery charger for either 6- or

12.volt batteries. This design provides two continuously variable ronges: 0-8 volts ot 10 amperes

continuausly or 20 amps. intermittently and 0-16 valts at &6 amps. continuously ond 10 amps. intermittently.

www americanradiohistorv. com
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As noted in the schemotic diagram, the trons-
former has two secondary windings, both of which
are in porallel for 0-8 volt operation and in series
for 0-16 volr operation. An avtomatic reset aver-
load relay, in the secondary of the transformer,
provides the necessary protection agoinst dam-
oge due to excessive current drain. The relay
opens when the current exceeds 20 omperes and
ouvtomatically resets itself when the overload is
removed.

A pi-type LC filter is used and, 0s a result, the
output hos an extremely low ripple content. The
accompanying graph shows the results we ob.
tained on our unit. The ripple content is shown
for both 6- and 12-volt operotion, and the figures
are slightly less than those published by the manu-
facturer,

Another feature which is more than just a con-
venience to the user is the incorporation of a volt-
meter and ammeter connected in the output <ir-
cuit that allows simultoneous observation of both
the output voltage and current without the need
of switching. Obviously, these meters have small
scales and ore not intended to provide readings
of calibration accuracy. They should certainly suf-
fice for any kind of service or mointenance ap-
plications but, for original design work, it might
be advisable to connect, externally, meters of
greater accurocy.

This new vnit is extremely rugged and designed
especially for hord use. It is housed in a grey per-
foroted steel cobinet. Its over-all size is 10%;"x
7% "x 8%,", and the over-all weight is 16 pounds.
It is, in oll sense of the word, professional in
appearance, and is particulorly designed in style
ond shape to motch the company's Model 260
o.c.-volt-wott meter, and Model 1078 power-line
voltage regulator. This unit is ovoiloble ot $43.95
in kit form ond $52.95 completely assembled. E.W.
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““Farnsworth has a nice technique when
they mention the trouble.”

October, 1961

For the
1 family in 17 \\
that demands ' '
Recording-Studio Quality

from their tape recorder...

People actively engaged in the musical arts—amateurs as well
as professionals—are finding the Continental ‘400" the practical
solution to the problems of complexity and cost posed by pro-
fessional recording equipment.

Guild-crafted by Philips of the Netherlands—styled by the Con-
tinent’s top designers, the Continental ‘400’ is simple to use yet
amazingly versatile. The 3-speed, 4-track ‘400’ offers profes-
sional quality recording and playback, both stereo and mono,
at moderate cost for home use.

the are/ca°
CONTINENTAL ‘400’

world's most advanced,
most versatile, portable
Stereo/mono tape recorder

Completely seif-contalned with dual recording
and playback preamps, dual power amplifiers,
stereo-dynamic microphone and two sterec-
marched wide-range Norelco loudspeakers.

VERSATILITY: 4-track stereo recording and playback, as well as 4-irack
monophonic recording and playback, at any of irts 3 speeds.

FREQUENCY RESPONSE: ar 7Y% ips, 50-18,000 cps; at 3% ips,
50-14,000 cps; at 1% ips, 60-7000 cps.

PROFESSIONAL EXTRAS (af no extra cost): mtixing, monitoring and
sound-on-sound facilities.

SIGNAL-TO-NOISE-RATIO: 48 db or betser.
WOW AND FLUTTER: [ess than .I15% at 71} ips.
CROSSTALK: 55 db. HEAD GAP: .00012".

NORTH AMERICAN PHILIPS COMPANY, INC. Hi Fidelity Products Diwsion, 230 Duffy Avenue, Hicksv lle, LI, N.Y.

I e e

- ; Send for your FREE personal copy of
2.ADIO ||| RADIO SHACK'S 336-PAGE 1962 CATALOG
1962| Nationwide standard of excellence in

SE.ACH | . - L

i | Electronics, Music, Communications
| Also receirve all other issues for 1 year!
Our bLigger. better catalogs offer the widest Line of elec-
tronie parts and equipment in the world! Latest in Stereo,
Hi-Fi, Ham Radio, Test Equipment, Pre-Reco~ded Tapes.
Tape Recorders, Records, Component Parts—plus 30
pages of new fun-to-build kits, Every item is easy 10 own
on new Ne Money Down Credit Terms. Every item is
guaranteed 1o zatisfy or your money bark.

MAIL THIS C

I RADIO SHACK Corp. Dept. 61K6C |

! 730 Commanwealth Ave,, Boston 17, Massachusetts |

t 1

I Please send me Radio Shack’s new 1962 Electronies )

¥ Catalog and every new issue for the next 12 months ]

: —all FREE and POSTPAID. |

] Name :

RADIO SHACK Corp. | Address !
Boston. Massachusetts L City & Zone State I

www.americanradiohistorv.com


www.americanradiohistory.com
www.americanradiohistory.com

TURNS COUNTING DIAL
Duo dial Model RB. MIg by Helipot, 100 divisions
per turn, will count to 15 turns. Dial suitable for
helipots, V;Ir :lnductars etc. With mounting
hardware. P . $2 95
.
§
BC 442 ANTENNA BOX (ARC 5)
Contains RF Mcter (750 Ma.) Relay,
etc. See Coaxial Relay conv. °*‘CQ’* s‘ 95
March 1960Q, Price ., ., .......¢..-- N
POWER TRANSFORMER
- 110V.60 Cy..Sec 185.0-3835 ¥, @ 200 Ma s3 50
3 Fil 6.3V € Amps.’S V. 3 AmbPs. ...
4 FILAMENT TRANSFORMER 3
> lnpul no,zzov 50 tycle Secondary 52 25 p-
@ 10 Amp. Ea. .. ... i C
4
lnput 110V 60 cy. Output 6.3V @ 3 Amns
: 6.3V # 10 Amps., 5V & S Amps.. 52 15
>
> CARDWELL TRANSMITTING VAR. COND.
Dual Section 211 UUF per $5 95
section. 5700 Velts AC. ... ... Each .
>
{ DYNAMOTOR SPECIALS
12 Voits Input-Qutput 440V. ¢ 200Ma. 12 volts
1oput.outpyt 225V. @  100Ma, Afl in $5 95
Oue Dyawinotor. BRAND NEW. Ea.. .. . ... .
>
SILICON RECTIFIERS
Ply Current Price | P1V Current Price
100 500 ma 2 200 2 Aam .75
200 500 ma .3 400 2 amps 1.2%
400 500 Ma 3 100 15 Amps .50
750 500 Ma 9 200 15 Amps 4.50
tltems above are Hie 400 15 Amps 8.50
:mcmncy Gntd Plated) 50 SO Amps 4.95
200 75 .30 | 100 SO0 Amps 7.50
400 750 Ma .30} 200 50 Amps 9.50
100 2 Amps .50
POWER TRANSISTORS
PNP GERMANIUM — Similar to tollowing trans. 4
2N1SS .. ... ... 70¢
28173 ... ..., 2.50
CHOKE=FULLY CASED
S HENRY @ 200 Ma ...........ccc.. 1.9%
S HENRY & 250 Ma .. 2.28%
10 HENRY 300 MH »
y 4 HENRY 400 Mil
> 4 MENRY 900 Mi
y 4 HENRY—1 amip.
; BRAND NEW OIL CONDENSERS
> 30 MFD 30 Vl)C 1.95 P
» 30 MFD 200 YDC 4.350 b
3 2 MFO 00 \| - .50 MFE » .
> 3 MFD 000 .60 2 Mro oo Vpe 3,50
9 4 MFD  (in) 75| 1 MFD 4000 VIt 3.28
9 5 MFD @00 <801 2 MFD 40100 VN 6,28
€ MFD 1) \I'(‘ 85| 3 MFD 4000 VDC 8.95
8 MFD o VD .93 4 MFD Joae * 12,95
10 MFD 400 VIIC 1.19 1 MFD 5000 YXC 4, SD
12 MFD 600 Ve 31,50 | 2 MED Sooo VNG 8LS b
1S MFD G000 VIYC 1.70| 4 MFD 3000 * ns.ss b.
4 1 MFD 1000 YDe (50 |15 SO 9
4 2 MFD 1000 vie .70 .8
» 4 MFD L0000 VDC 3.35] 1
3 8 MKED 1000 VDC 1.95| 2
10 MFD 1000 YD 2.50 | 9
12 MFD 1000 Ve 2,95 | 2
$ 15 MFD 1000 Vix' 3.50| 5
y 1 MFO 1200 VI .45 2
9 1 MFD 1300 Vix* 75| 1
3 2 MFD fi0n ViK: 1,10 | .5 MFD
4 MFD 1500 Vin: 1.95 1 1 MFD
> 8 MFD 500 VIx' 2.95 |10 MFD
> 1 MFD 2000 VD! .85 120 MFD 110 AG-]
> 2 MFD 20400 Vi 1.50 S0 MFD 130 AC. 5.95
: 8 MFD 600 AC. 2.95
¥
y RELAYS
} WARD LEONARD m-avy duty relay coll
¥ 220V 60Cy., 2 phase. $6.95
3 Pole ST, 25 Amp :ontact- ....... Ea. Q
< 6 volt DC. H.S. Relay OPOT ... ........ '95
> 6 voit DC. H.S. Relay 3 PST N.O. ... .65 4
?  GUARDIAN 110V AC. 2 Pote Sm:lr Throw 52 50
: {1 N.O. & 1 N.C.) Repl, BC:610,. ...,
9 Potter-Brumfield SMSLS 5000 ohm, sz 25 b
§ 4 Ma. SEDS. ... iaaaareae a. P&
110 Voit AC Relay-DPST 60 cy, $1 50 <
4 10 Amp. CoNEacts . .. ... ...ex-unn Ea a "
{ Sens. Relay 11.000 anm coil, 1 $1.95 <
Adj. €ont. Armature Tension SPD'I’...EI. o ‘:
12 VoIt DPDT DC RelaY. .. ......... €a. $1.35 H
SIGMA type 22RJC 8.000 ohm 2 49 '
SPDT, small sealed relay. .. .......... - [4
Seall-d Relay, SPDT, 6.000 ohm s*l 95 [
S8, Reiay confrol. contains 8000 ohm $1.10
relay, sensdtivity 2 miis. 10 for ss.zs ea. .
3
PANEL METERS
STANDARD BRANDS 3” METERS
1Y/2” METERS 3.9
0.100 Micro ... .. 3.95 -95
0-500 Microe . .... .95
2" METERS 25
0-50 MIc -4.95 50 8
IOO O IDO Mlcro .2.9% 5%
g -5 KV . 9%
0-2.5 KV ., £.95
0-3 Amp DC..... 3.98
4" METERS
©0-150 Amps AC 1wlm
9 current transf.) . . 5.95
.99 | 0-2500 v. DC .. 6.95
. -2, 100-0-100 UA .. sles
0-3 amps RF |, .. .2.98 D-200 VA ... .6.98%
All merchandise sold on a 10 day money hack guarantee
Min. Order $3.00—25 %, with Order—F.0.8. New Yark
5
d
3
SELECTRONICS COMPANY
:GG W. Broadway, New York 7, N. Y., W0-2-2370
.,
a3

Mac's Service Shop
(Continned from page 52)

difficult to repair. Even though he can
make it work by spending enough time
on it, he takes no pride or pleasure in
the job; and some of his dissatisfaction
is very likely to spread to the owner,
especially when the technician justifies
his service charge by pointing out how
difficult it is to locate and repair trouble
in the receiver.

“T know it is almost heresy to say
this.” DMac concluded; “but I still be-
lieve there is a very substantial demand
lor good quality merchandise at a fair
price. There is a growing rebellion
against the shoddy ‘competitive’ type
of product that many manufacturers
seem convinced is what the public
wants. I hear this cliscontent on every
side. 'I would rather pay a little more
and get something decent,’ people tell
me; ‘but how can I? All too often the
expensive model is actually the same
thing as the low-cost model with just
more gadgets added. I don't want only
to pay more! I want to get more—more
that really counts."”

“Say,”” Barney interrupted as he
glanced at the clock, “this is all pretty
fascinating, but I wonder if you could
come down to earth and help me with
a little problem that has been bugging
me lately. What am I supposed to do
with transistor sets that develop bad
on-off switches? I'm running into more
of these all the time, and I'm not having
much luck fixing them. In the first
place, I don’t see why they should give
trouble. After all, they handle only a
few mils of current, while a tube re-
ceiver switch usually controls a current
of an ampere or so; yet the latter sel-
dom gives trouble unless lightning gets
at it.”

“Very likely the low current through
the transistor switch js partly the cause
of the trouble.” Mac suggested "Any
relay manufacturer will tell you ‘dry’
contact points are the hardest to keep
operating dependably. By ‘dry’ I mean
contact points handling no appreciable
amount of current, such as those trans-
ferring a receiver from one antenna to
another. In the case of contacts han-
dling relatively heavy current, tiny arc-
ing takes place during making and
breaking and burns off insulating oxide
and dirt. The voltage necessarily pres-
ent also helps penetrate any thin insu-
lating film. Where there is no voltage
and current, this does not happen. In-
creased contact pressure and a wiping
action of the contacts will usually help
in a relay; and so will sealing them off
{rom dirt."”

“I think I'm beginning to get the pic-
ture.” Barney broke in. “Most of these
transistor switches are pretty crude
affairs right out in the open. Two little
brass or bronze tongues are held in con-
tact by their own spring tension until a
cam on the volume control rotor pushes
one of them away. There is not much
pressure, no wiping action. and no pro-
tection against dust and lint except that
afforded by the receiver case. No won-
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der they give trouble. I've tried contact
cleaner on them without much luck. In
some cases, this seemed to make things
worse.'”

“I found that out, too,” Mac confided.
“Most of those cleaners are intended to
work on sliding contacts. In the case of
transistor switch contacts that simply
touch together and pull apart, the
cleaner acts more as an insulator in
itself and as a hinder for dirt to accumu-
late between the contacts. I've had the
best luck using this stuff to clean the
contacts first and then wiping them
completely dry with a pipe cleaner.
After that I carefully hend the contact
tongues so they are held together with
considerable tension when the receiver
is turned on and are not spread very
far apart when the receiver is turned
off. So far—knock on wood!—cecvery
switch I've repaired in this fashion has
continued working.”

“Thanks for the tip,” Barney said as
he picked up a set of jeweler's screw-
drivers, took the case off a little tran-
sistor reeciver, and screwed a jeweler's
loupe into his cye. “I'll soon let you
know if it works for me?” A

HOME-BUILT & SURPLUS
EQUIPMENT FOR CB

CCORDING to a recent FCC release,
there is no objection o the use of
lhome-designed  and  home- structed
Citizens Radio lqulpuu nt provided that
such (qmplmnl i~ built to specilications
that insure its operation according 1o the
rules, lurllur the u|m|mu nt must have
been “checked out™ by or under the
dircet supervision of the holde r of a lirst-
or second-class radio operator’s license,
not an amatenr ticket holder. Factory-
assembled or eertilied kits do not require
the serviees of a licensed radio operator.
On the other hand, military surplus
“l“'l"'" nt is oot snitable for use for the
n=: (1) N is not normally
aintain the required frequeney

stability. (2) The eyguipment
usex FM rather than the AM required.
(3) Power inputs over the 3.wall limit
are Inqm ntly conployed. (1) The equip-
me nl, in geacral, cannot waintain the
cmission within  1the authorvized 8-he.

bandwidth when used on AM,

In general, it is the experience of the
Conmission that the expense involved
in making such wmodifications as may he

necessary o mahe wilitary gear conform
10 the rules—in those cases where such
madilication is at all possible—renders
such practice impracticable.

P

“That's 34 service calls you owe me.”

October, 1961
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> EARN MORE MONEY
> BUILD A BETTER FUTURE

NOW you can learn 2-way radio
servicing at home from Motorola

NOW, for the first time, a home
study course devoted exclusively to
2-.way FM radio servicing.

The MOTOROLA TRAINING
INSTITUTE trains you for a pro-
fessional career with unlimited
potential. The booming 2-way radio
market should triple in the next 10
years. Qualified servicemen are
urgently needed!

The Motorola Training Institute
course covers everything in 2-way
radio from basic principles to sys-
tem analysis and troubleshooting the
latest transistorized equipment.

Course Includes:

o 38 STUDY LESSONS WITH COMPLETE
SECTION ON TRANSISTORS

® 9 UP-TO-DATE TEXTS

e MORE THAN 20 TECHNICAL ARTICLES

HERE'S WHAT STUDENTS SAY
ABOUT THE MOTOROLA
TRAINING INSTITUTE COURSE

‘“The section on transistors alone is
more than worth the price of the
full course.” (K. F.—1Illinois)

“Although I have an FCC license
and some experience as a technician,
I did not have a good working
knowledge of the squelch circuit.
Now, through my Motorola Train-
ing Institute training, I am able to
do a decent troubleshooting job.”
(P. C.—1Indiana)

“Personally, 1 think any techni-
cian that does not sign up for this
course is missing a good opportunity
to ease his servicing problems.”
(N. V.—New Jersey)

Write Today for
Complete information

NO OBLIGATION AND
NG SALESMAN WILL CALL

www americanradiohictorv com

NEW TECHNICIANS: Learn in just a few months what
could take years. Course prepared by experienced faculty
and highly skilled technicians. Easy-to-grasp lessons—
reference library—individuahized instruction.

TV-RADIO SERVICE MANAGERS: He'e¢'s a great growth
opportunity for you and your technicans. The Motorola
Training [nstitute home Study course tzaches your tech-
nicians the right way to do 2.way radio servicing and enables
you to expand your range of services.

EXPERIENCED TECHNICIANS: Learn advanced serv.
icing techniques and technological improvements. Get new
information and know how on all the new transistorized
equipment. An excellent "brush-up” course.

MOTOROLA
TRAINING INSTITUTE
: 4501 Augusta Blvd., Chicago 51, tlI. | '

f Please send me complete information on l

[ the MOTOROLA TRAINING INSTITUTE l

| No. A-186. |
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90

lowest cost |
master antenna system
ever developed

BLONDER mNGUE
TRANSISTOR 4-SET
BOOSTER—MODEL IT-3

All the gain you need from one antenna for 4 TV or FM sets!

This new transistor-operated 4-set booster provides higher gain and
lower noise than any eomparable vacuum tube unit. There are no
tubes to replace, lower power drain and negligible heat — all con-
tributing to lower cost, longer maintenance-free operation than any
unit on the market. List price of model IT-3, $32.50.

SUPERB 1, 2, 3 or 4 SET PERFORMANCE

e 1SET—B-T ‘straight thru’ circuit provides full gain without isola-
tion losses (Gain: 9 to 14 db, TV ; 8 to 12 db, FM).

* 2,3 OR 4 SETS—splitting circuit provides gain and inter-set isolu-
tion necessary to provide top performance on 2, 3 or 4 sets. Gain two
sets—each set 4 to 8 db; Gain three sets—cach set 3 to 4 db; Gain
four sets—each set 2 to 3 db.

Sold through distributors For detatls write:
engineered and manufactured by

BLONDER TONGUE

4 8 Alling St., Newark, N. J.

Dept. EW10

Canadian Dis.: Benco Television Assoe. Lid., Toronto, Onl. & Expon: Morhan Export Corp., N. Y. 13
home TV accessorles ® UHF converters @ master TY systems ® industrial TV systems  FM/AM radios
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| lon Generator & Air Filter
(Continned from page 50)

rather easy to keep the area clean.

The actual installation consists simply
of sliding the filter, with jonizer frame
attached, into its normal place and in-
serting the high-voltage lead into the
banana jack on the ionizer unit. The
ground lead should be run from the
power-supply chassis to the filter frame.
You can now plug the power supply into
the receptacle you have provided and
the job is completed.

You may notice a faint. sweet smell
close to the warme-air registers when the
unit is first turned on. This will appear
to lessen or go away after a week or so

not because the unit is working less
effectively, but because you are becom-
ing accustomed to the smell.

Cleaning

The filter should be cleaned after the
first two weeks of operation and then
once a month thercafter. To clean,
loosen the two screws at the top and
bottom center of the ionizer frame and
slide it away from the filter. Draw as
much dirt as possible with a vacuuin
cleaner, then wash with warm water and
detergent. Rinse with clean water and
let diry thoroughily. Run a soft camel
hair brush up and down the wire grid
to remove any dust that may have ac-
cumulated on the wire. Make sure the
expanded metal ground plate is clean
before installing the ionizer frame in the
filter.

Because of the electrostatic action, it
will be unnecessary to use oil in the fur-
nace's regular metal filter. This will re-
sult in freer movement of air through
the filter and an increase in the effi-
ciency of the entire heating system. A

HANDY TEST PRODS
By G. F. STILLWELL

If yov can use an extra pair of handy elec-
trical prods, you can make them in a minute
from discarded ballpoint pen sleeves. The pen
sleeves must be of plastic and since many
of them are, this is no problem. Remove the
pen mechanism then solder the bare end of a
length of insvlated wire to a sharpened nail.
This, of course, will be the prod. Remove the
cap from the pen sleeve and insert this prod
through cap and sleeve. Fasten the prod in
some way (by flatteningl to keep it from back-
ing out. Most inexpensive ballpoint pens come
in various colors and a red one can be used
for the positive prod. Happily cheap pens are
better for this purpose than expensive ones.

ELECTRONICS WORLD
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Electronic Clothes Dryer
(Continued from puge 57)

near the revolving drum. A brush on the
drum connects the ring with the set of
electrodes. The path to the other set of
clectrodes is completed through the wet
clothing, which makes a good conductor
and is always in contact with these
“fingers”’ mounted on the haflles inside
the rotating drum. The path to dryer
ground is completed through the metal
of the drum itself.

The current flow, limited by the re-
sistor, is only a few microamperes.
While this avoids any hazard, it is
¢nough to prevent the low-current
supply from charging capacitor C. As
the contents of the drum dry however,
conduction through the eclectrodes is ve-
duced. Voliage across the capacitor can
now build up. When the latter charge
reaches 74 volts. it is up to the firing
point of NE. a neon glow lamp. The
lamp ionizes and glows instantancously
as the capacitor disecharges through it.
Brief as the glow is, it is ecnough to
activate the photoelectrie device, PC.

Muaytug calls the cell a light-deereas-
ing resistor, which provides the clue (o
its behavior. Ordinarily it exhibits a
very high resistance. Under these condi-
tions, it limits current to the a.c, relay,
preventing the latter fir'om being ener-
gized. However, when light strikes it,
resistance of PC drops to a negligible
value. This lets the retay pult in, closing

the circuit to the timer motor. The
latter 1then continues drum rotation for
a short “cool-down’ period. Another set
of contacts on the relay, not shown,
holds the latter until the completion of
the cycle. The role of the built-in timer
during this operation is strictly second-
ary. The length of the over-all drying
period is primarily dependent on the
moisture content sensed in the clothes.
Actually either of two resistors is
used for R. When the machine is set to
“Regular Fabrics,” a 30-megohm re-
sistor is switched into the circuit for
maximum drying. In the "Damp Dry"
position, used for materials that will be
ironed, a 330,000-ohm component per-
mits earlier build-up of the capacitor
charge. For wash-and-wear fabrics, in-
stead of using a third resistor to permit
termination at still another level of
moisture content, the low-value resistor
is used and other changes are made
during the full cycle. These include the
use of higher internal temperatures.
The control system, on which the
manufacturer has made extensive
patent applications, appears to offer
many of the attributes considered de-
sirable in a home appliance. It is simple.
using only a few componenis housed in
a box about the size of two packs of
cigarettes. It avoids a system of moving
parts that may wear out or break down.
It is relatively inexpensive. In addition,
it is more than a mere gadget: it fills a
need felt by the consumer who wants
fully automatic operation that is not
met in other ways. A

QUICKLY CUT HOLES

in metal, plastics,
hard rubber...

ROUND SQUARE HKEY "o

& 8

GREENLEE CHASSIS PUNCHES

Make smooth, accurate
openings in 12 minutes or
less . .. for sockets, plugs,
controls, meters, panel
lights, etc. Easy to use . ..
simply turn with wrench. ;
Many sizes and models.
Write for literature.

~

GREENLEE
GR :
&

GREENLEE TOOL CO.
1916Columbia Ave., Rockford, llllnois

Transistor Manual
An industry clossic, now in its 5th edition. 320 fact-

‘ filled pages on theary, construction techniques,

signal characteristics, hi-fi ond radic circvits,
transistar rodie servicing technigues, feedback
and servo amplifiers, switching characteristics,
vnijunction tronsistor circuits, complete specs
and JEDEC listings, introductions 1o silicen can-
trolled rectifiers and tunnel diodes. $1.00,

Tunnel Diode Manual

This is the most comprehensive presentation of
theory, circvits, applications and specifications
available today for tunnel diodes. Complete
ratings and characteristics, tunnel diode speci-
fications, chapters on tunnel diode amplifiers,
oscillators, switches, logic circvits ond tunnel
diode test circuits. Also o bibliography of basic
tunnel dicde source material. Just $1.00.

Get your copies today from your Authorized
G-E Semiconductor Distributor, Or mail the
coupon directly to the factory.

4 fj)

Bring your Semiconductor Library up to date!
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A
il ence. Free.

GENERAL & ELECTRIC |

Qctober, 1961

Llatest G-E Semiconductor Full Line
Bulietin — Free. Here are the latest
rotings and specifications for every
semiconductor device
Electric’s famous line. Transistors, recti-
fiers, tunnel diodes, silicon controlled
- rectifiers, rectifier stacks . .
arranged for quick and eosy refer-

in General

. 14 pages, I

Name

r———_————_ﬂ

General Electric Co., Semiconductor Products Department, Section 38J103,
Electronics Park, Syracuse, New York.

Pleose send me the following publications for my reference library:

] G-E Transister Manual. | enclose $1.00

[ G-E Tunnel Diode Manual. | enclose $1.00

[0 1961 G-E Semiconductor Full Line Bulletin. Free.

(no stomps, please) I
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ELECTRONICS
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VALPARAISO TECHNICAL INSTITUTE
Dept. RD Valparalso, Indiana

Calibration Standards
(Continned from puge 51)

tage of this standard is the low level
of the output. At only .1 volt, it may
not he as convenient to use as most ol
the other standards. Furthermore, it
is not a good idea to stack several
diodes for greater output, In such a
series arrangcenient, the exact voltage
output is not easy to predict as a sim-
ple sum or product based on the num-
ber of diodes. Nevertheless, this staned-
ard may have some auxiliary value. To
check for proper tracking or meter
linearity. this source is useful at the
low end of a low-voltage d.c. scale alter
one or morc check-points have been
established higher up the scale.

Check Procedures

Having madc your choice of calibrat-
ing voltage (more than one is pre-
ferred), checking the d.e. voltage scales
is relatively simple. As to exact proce-
durc. there is mwore than one way. If
your f{irst standard gives you a check-
point close to 1.5 volts, you can proceed
to noting and marking the voltage out-
puts of a random handful of dry cells.
These can then be connected in series
with their voltages added to give you
various higher voltages for checking
higher scales.

You might begin with more than one
low-voltage standard to check different
points on your lowest d.c. voltage scale.
This will give you an idea of the meter
movement’s linearity, which is gener-
ally quite good. If it is somewhat off,
recording deviation in one scale will
give you a correction you can apply to
all d.e, scales. since this nonlinearity
will be constant. It would then be ne-
cessary to have only one check-point on
ecach of the higher scales to chart ac-
curiacy across each. Another possibility
is to compare the reading of the same
known source voltage or voltages on
two or more scales.

With methods such as these, you
should be able to develop a broad pic-
ture of accuracy for all d.c. voltage
ranges and calibrate acecordingly. Once
this is done. you are in a position to
check current scales. You can now
apply an accurately measurable voltage
across a precision resistor and calculate
the current through the latter very
closely.

If you know the internal resistance
of the meter on a particular current
range, usually not very high, simply
put the meter in series with the pre-
cision resistor across the known voltage
source, add the meter resistance to that
of the precision resistor, and divide this
sum into the voltage. The answer is
the current the meter should be indi-
eating. The higher the voltage source
and value of the preecision resistor, the
more accurate this method is likely to
be. In the first place, loading of the
souree voltage will he minimized. In
the second place. the effect of any in-
aceuracies in the meter's resistance
will be reduced.
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BUY NOW AND SAVE!!

OVERTONES: 10 to 30 Meg... Yol, .005%.. SZ 50
AMATEUR & NOVICE Fundamentll .Tol. .0
HC-6 Herm. Sealed .................. 000 $2.50

HC.6—6 Meters (Sth Overtone) .,........ ,33.15
MARINE FREQ. HC-6 {Herm. Seated)
Tol. 005% ............... 0ooooanaa ..$3.50

ALL MARINE FREQ.-FT-243, DC-34 Hold Tol. ,005,.$2.00

POLICE. C.A.P,, CD, MARS. Tol. .01% $
CITIZENS BAND—11 METERS—.005% TYOL.

26.965 to 273225 MC, 3rd Over. Herm, Seal. or

FT.24
13.4825 to 13
F1.24

F7-243 Holders 5700 KC to
8700 KC in steps of 25 KC's

SEND FOR FREE CATALOG
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40 Met. T150-7180=Steps of 1 KE, FT-241

llhl o 40 Mel. 2578-3580. Sieps of 1 KE, FT.242
Met. 5376-3313- 7034704

FT 243—2 Meters {Steps of 1 KC) ...... ...... $1.19
F1.243—6 Meters (Steps of 1 KC) ,...... ..... $1.19
F1-243—From 3000-4000 .. ......... . ... ... $1.19
F1-243—From 1005-2999 (Steps of 5 KC) . ... ... $2.39
FT1.243—.005% Tol. From 3000-8750 . ......... $2.39
F1.243—, 01% Tul From 3000-8750 . .. ... .. $1.89

(SlePs of 1.852 and 1.,388)................ .$ .69
F1-241 SSB Matched Pairs ... ... ... ... ...... $2.39
F1-241—AN/TRC-1-721.167 KC.1040-625

{Steps of 1,042 KC—Except 1000 KEC)...... $ .96
!‘noglt:(:: S¢ ngr ;ryslal postage. (U.5, oniy). Carit. add

Prices subject to cnl: Ind. 2nd chaice,
sup. may ln' nﬂ:nss Min. Order $2.50

Open Friday Evenings until 9 P.M,
“The Howes of flrl.htlh"
U. S5S. CRYSTALS, Inc.
1342 5. La Brea Ave. Loz Angeles 19, Cal,

TV

LIFE-SAVER®

ONLY s4-95 "
U.s. pat. 2,914,637
Eliminates Costly TV Troubles

By absorbing damaging in-rush current so
destructive to Television and Hi-Fi tubes.
the TV LIFE-SAVER eliminates 3 out of 4
Service calls by more than tripling the life
of all tubes . .

PROTECTION

B R

Model 4100-2, 100-275 watts 117 v. $1.85 List
Model 8050-4, 250-400 waits 117 V. $2.15 List

WUERTH SURGISTOR®

A new component easily installed to reduce
call-backs by eliminating surge current dam-
age to television and Hi-Fi tubes.

See your dealer or distributor today for
these money saving, equipment saving Mira-
cle Inventions. Or, send your order direct to
us for prompt action.

WUERTH PRODUCTS CORP.

1949 Moffett St., Hollywood, Florida
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With a high enough external resistor,
say 300,000 ohms or more. and a source
voltage in the vicinity of 10 volts, it
would be practical to ignore internal
resistance. if the latter is not known,
even on the lowest current scale, which
is likely to be in the range of 50 micro-
amperes. Although this current scale
is the one on which meter resistance
will be highest, the error it introduces
is likely to be less than 1 per-cent. On
higher current scales, meter resistance
becomes negligible so that one or more
lower-value external resistors can be
used with assorted voltages to provide
check-points. Once more, if meter line-
arity is already known, only a single
check-point on any d.c. current scale
is needed to calibrate the entire range.

The calibration of a.c. and ohnimeter
scales is another matter altogether,
since factors other than inherent line-
arity of the meter affect accuracy.
These will be discussed separatety, in
other articles. As to calihration forr
reading of direct current and voltage.
the chief problem is the choice of the
voltage source you feel you can trust
most for your starting point. \With one
of the more accurate ones listed earlier,
or with a choice of more than one to
double check. and with care in using
them. vou should be able to calibrate
your instrument so that you can rely
on reading within a narrow range of
percentage variation anywhere on any
d.c. scale. A

2

FM STATHONS PLAN
FOR STEREO

CCORDING 10 a survey by the NAB
among its FM station members, a
1otal of 79 stations will be airing sterco
FM programs by the end of this year,
and 178 by the end of 1962,

Of the 381 sutions replying 10 the
questionnaire, 1O stations have no plans
at all for I'M stercocasting, 32 stations
are undecided, while 21 stations already
broadeast AM/FM stereo and have no
plans for multiplexing.

As to the proposed number of hours
16 be devoted 10 stereo programs, the
responses varied from 2 1o 130 hours
a week. Some of the suions reported
delays becanse of lack of  equiipment,
while others are waiting for wider avail-
ability of FM stereo receivers to the gen-
eral publie,

INEXPENSIVE DIODE WITH
HIGH BACK RESISTANCE

By JIM KYLE

APERIMERNTERS and others have need
of a erystal dinde with extremely high
reverse resistance, While such an item is
availalde (at a priee almost as high as is
reverse resistanee ), the base-cmitter june-
tion of any common transistor, sueh as
the CK722, the 2N108, or the 2N229_ has
a reverse resistance higher than any casily
obuinable diode—at a price of less than
a dollar for any of the types mentioned.
To use the transistor in 1his applica-
tion, clip off the collector lead and use
the base (for a *p-n-p>* 1vpe) as the
diode cathaode, Polarity will he reversed
with an “n-p-n” unit. A

October, 1961

GUARANTEE-The CONAR
4-point guarantee is your
assurance of complete satis-
faction on all purchases.
Every item must perform in
accordance with stated spec-
ifications. Your moncy will
be prompily and cheerfully
refunded if for any reason
sou are nol entirely satisfied
G you are no
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A selective grouping
of the Electronic test
instruments, tools
and kits you need
and want the most. Every item has been “user-selected” by men
like vyourself and kit-engineered for simplified construction,
perfect performance. You’ll like the reasonable prices and con-
venient payment plans which make CONAR Kits so easy to own

5-INCH WIDE BAND R-C TESTER KIT
OSCILLOSCOPE Cranges 10 mmf.
KIT—I"or black- to 1300 mfd. R
white, color, AN- ranges one ohm
FM and electronic to 150 megs, Eye
applications, High indicator; bridge
intensity trace. Ex- circuit. Fully
tremely stable variable DC
syne. Advanced working V. to
design. Kit-$89.50 430V, $21.95
Assembled-$139.50

6-TRANSISTOR
RADIO KIT — £ x -
cellent tone and
sensitivity. Nodel-
icate printed  cir-
cuits. ~ Attractive, 12.2 megs. Profes-
durable casc. All sional performance
U.S. madc parts. $25.50 and appearance.
§31.95 k. =

C@NAR instrume};t.;

division of NATIONAL RADIO INSTITUTE

VACUUM TUBE e
VOLTMETER KIT [

(6-INCH METER),
RMS and p. to p.
scale, Inputimped.

i CONAR INSTRUMENTS

Performance | 3939 Wisconsin Avenue, N.W. KB
%p}gioved&y | Washington 16, D.C.
first name in | Send me your new 1962 CONAR KIT CATALOG
Electronics
training for | Name
nearly 50
years. | Address
) Clty Zone State
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LAFAYETTE is America's Citizens Band Headquarters

Complete

Portable Communications for Everyone

NO LICENSES,
TESTS OR
AGE LIMITS

ssé:;i’: %Lz\ o
LAFAYETTE
TRANSISTOR

1 CITIZENS BAND

"WALKIE TALKIE”

e Completely Wired—Ready to Operate ® Fully Transistorized—
9 Transistors plus 1 Qiode ® Uses Inexpensive Penlight Batteries b |
® No License, Tests or Age Limits ® Comes with Leather 1
Carrying Case, Earphone, Antenna, Batteries and Crystals .|
As simple and easy to use as the telephone—and twice as handy.
Receives and transmits up to 1.5 miles under average conditions.
Weighs only 18.02. and slips Into your pocket. Push-to-talk
button operates built-in Speaker as sensitive microphone.

PORTABLE—
POG%E}' SIZE

nly
E3XIVax19p~

Complete with Leather
Carrying Case, Earphone.
Antenna, Batteries, and Crystal

LAFAYETTE HE-20A
Deliuxe CITIZENS
BAND TRANSCEIVER

Now With Added Deliuxe Feudtures—

® Pi-Network for Greater Power Output e Calibrated ‘S Meter
® 14 Tube Performance, 3 Diodes @ Built-in 12 volt Power Supply
for Mobile Use ® Complete with Matched Crystals for Channel 9

Made in US.A.

4 c(ystal-cqn}rolled transmit positions and 4 c¢rystal-controlied
receive positions. Tuneable superhet receiver covers all 23 as-
signed channels. Other highlights include dependable push-to-talk

A highly efficient 2-way communications system operating over a
distance of up to 20 miles or more depending on terraln. Features

ceramic mike & relay, adjustable squeich control, automatic series
gate noise limiter and illuminated dial,

LAFAYETTE HE-15A

Made in U.S.A.

NOT A KIT

SUPERHET
Citizens Band TR ANSCE!VER

e Completely Wired—Not A Kit @ 5 Crystal-Controlled Transmitting
Positions ® Tuneahle Receiver Over Full 23 Channels @ High Output
Ceramic Microphone e Complete with Transmitting Crystal for
Channel 9

A compact, precision transmitter and receiver covering up to a 20
mile or more radius, depending uPon conditions. The HE-15A features
an effective full-wave variable noise limiter, planetary vernier tuning,
RF and microphone jack, on front panel. 12 tube performance trom
4 dual-function tubes, 2 single-function tubes, 2 rectifiers.

HE-19 Telescoping Whip Antenna Net 3.95
HE-16 Power Supply for 12 Volts Net 10.95
HE-18 Power Supply for 6 Vvolts Net 10.95

LAFAYETTE A!l-in-One
CITIZENS BAND
MOBILE ANTENNA s,

o Chrome Swivel Base o Stainless Steel Spring
® 102%2" Stainless Steel Whip for Optimum 11-Meter
Performance

Chrome swivel ball mount base designed for mount.
ing on any surface. Stainfess steel spring holds rod
in properly adjusted position and prevents rod dam-
age from shocks and blows. Stainless Steel whip for
maximum resiliency and Strength.

SOl B s

NEW! LAFAYETTE
RADIO FIELD INDICATOR

o Continuously Indicates Transmitter
Output @ Rugged 200 ua Meter Move-
ment & Reguires No Electricity, Bat-
teries or Transmitter Connection
Check the performance of marine,
mobile or fixed transmitter. Features
a 200 ua meter movement with vari-
able sensitivity control. Earphones can
be plugged in for an aural check
of output. Antenna extends from 3%"
to 10%". Magnet on bottom plate
allows easy mounting on ¢ar dash or
metal surfaces. Size, less antenna,
31sW, 2VaH, 2°D.

B A XD X O OTHER LOCATIONS

PLEASE INCLUDE SHIPPING CHARGES WITH ORDER.
| NEW YORK, N. Y. NEWARK, N. ).

PARAMUS, N. ).
182 Route 17

100 6th Avenue 24 Central Avenue

SEND MAIL ORDER TO LAFAYETTE RADIO
111 JERICHO TURNPIKE
SYOSSET, LONG ISLAND, NEW YORK

JAMAICA, N.Y.
165-08 Liberty Avenue

BOSTON, MASS. PLAINFIELD, N. ).
110 Federal Street | 139 W. 2nd Street

BRONX, N. VY.
542 E. Fordham Rd.
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LAFAYETTE

340 PAGE 1962
ELECTRONICS CATALOG

“America’s Hi-Fi &
Electronics Shopping Center”

Yours free for the asking — the biggest, best and
most comprehensive catalog in the 4l-year history
of Lafayette Radio. Audiophite, Experimenter, Hobbyist, Technician,
Engineer, Student, Serviceman, Dealer — you'll find what you want
in this latest Lafayette catalog.

EI.ECTRONICS o

SALES CENTER

CAT-NO: 620 ' 9 62 NOEX-PAGE 128 ’!':::LLL -’.'n

[ -
OUR dist YEAR e g g

CATALOS — $MOF BY PHONE BEPT. waismt |.7em

ML MPASTEENTE WAkt 17908
NOVITRIAL BLECTROMIC DIVISIONE Fheme Bes. Ses . )

e l‘nuvulnq -nni.u T
uv.---.. btk LT =1 --'7-.)‘.
u-tul o wmnttaer s ‘h y

W I

R R, WL NENERS N, »

LARGEST STOCK SELECTION. Stereophonic Hi-Fi equipment, Citizens Band,
Ham and Amateur equipment, Radio & TV parts, Optics, Industrial Supplies,
and much more, including all the favorite name brands.

LAFAYETTE EXCLUSIVES. Featured are the famous Lafayette Kits . ..
dollar for dollar the best value for your money today. You'll also see
hundreds of Lafayette specials...available only from Lafayette. And,
as always, SATISFACTION GUARANTEED OR MONEY REFUNDED.

LOWEST PRICES. You'll save money too with Lafayette's low, low

prices. The lowest prices are always in the Lafayette catalog.

' f g)ﬁ::sorsn o 24-HOUR SERVICE. Quick, courteous service is your guarantee

COMPLETELY WIRED, / MULTITESTER ¢ at Lafayette. Most orders are fully processed within 24 hours
FUTlEl ‘SsllE TUﬂEl;E:s“R TE-10. . ..9.95 after receipt in the mai! Order Division.

NEW EASY-PAY PLAN.,

Now, NO MONEY DOWN ...

up to 24 months to pay.

SUPERHETERODYNE ;
COMMUNICATIONS RECEIVER i |

KT7-200, Kit .. e 64,50
HE-10, Wired ...79.95

9-TRANSISTOR
CITIZENS BAND
“WALKIE TALKIE"
HE-29A ea:h 39.95

TRANSISTORIZED
PORTABLE TAPE RECORDER
RK-125. ..29.95

FM STEREO o 2. 78.
MULTIPLEX TUNER o RIZP3S
L7-700 ©.129.50

LAFAYETTE'S LAFAYETTE RADIO,DEPT. RJ1.2

1
NEW MAIL ORDER HEADQUARTERS ¢ P.0. BOX 10,SYOSSET, L.1., N.Y,
111 JERICHO TURNPIKE
(2 Blocks West of South Oyster Bay Rd.) l 0 Rush my FREE Lafayette 1962 Catalog 620
SYDSSET, LONG ISLAND, NEW YORK l || Pleasc send me # , shipping charges collect. l
n watCh f0r Openmg . I am enclosing § I
. Fal1%1 B "
_‘—,_- #1 | & " 1 Name - I
e -.: N i .
=y -ﬂ‘.!!_!! o B, . Addres 1}
i [] City. : Zone State_ i
= TE el ot - . L_-—------------------J
October, 1961 97
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BC-669 TRANSMITTER-RECEIVER

Freq. 1680-4450 ke, 75 W. AM Transmitter. 6
crystal contralled pre-8¢t Channels on both xmitr.
and recv'r. ell as VFO control. F.B. for ma-
rine or ham use Bulu in speaker. Full set of con-

trols on front l‘lilnL‘I Power requiréments: 12 V.
fitament. 250 0 M‘i for RecCvr. 550 V. &
400 MA far xmlr Orlg designed by Hal-

E-cul cood. $89.50

licrattérs for marine use.
P 110 Power Supply: for abo

\l/ 10 v. Excel. e . .$49.95

cD51S Cmmetllng Cable: for ahove. Eacel. 3.50
MOBILE RADIO-TELEPHONE

150-170 Mc slm:.lc channel. eryxtal control

V. Input: out. 235 W Con‘!*tx of (r1n<m|ll(-r
connectlng cable and other 7 95

¥
re

v na, e
sories. Mfg hv West Con-t Elect. Good
condition. Onl

RA-91 DRY 0ISC RECTIFIER

This unit 1s excellent lur litters el
general purpose u-e ) A BUHCPs
unit will deliver a et In;: rate of from 2 to 1
amperes Lo 6 1 8 V' batt o 10 24 lead
cid ceits. v Ur Iny 1 uihut elr
breakers, 0-15 Fine 1nr| tnur-n \olt-
adjustment. H

iran-forn
and 4 selenium

jer slacks. Brlnd nm\ $39 95
T0Q 27M[T[R TRANSMITT[R

v <|ut

reet

RCA NAVY MOD
This o

mitter \\.Ildh )l" AC. sG
supply and plate _modulator. [1.13 m fin;

nd 2-807 mod. FExcellent 595 00
'\.nr'dlﬂn o e i e e et bt PO

Columbia’s Classified Corner! |

I BC-610 TRANSMITTER |

Never before al this low price. Excel. . -.$495.00

PP-112 /GRC POWER SUPPLY. Encel 5950 | |
| ARC-34 TRANSCEIVER. Fyccl. Get thie: 595, 90 |
lARC 27 TRANSCEIVER. Ei((l‘l con. A huy! 295, Ool

-348 RECEIVER

\SPECIAL! gcis® $99.50/
FACSIMILE THANSMISSION MODULATOR: \inlel

Pe |-m|tq transmisslon of facsimlle ste.
. \\I1 'l|r or wire 99 50
A

RT- 82 APX-6 TRANSCEIVER. 1215 Mec.

Less tuhes . . . eXceHent <ondition

WIRE RECORDER

by Aalr wink Products.

$3.95

mManufactured This is
compiete wire rocoraer wilh ampllnl-r for voice and
music with 3 24v DC 2.5 Amps. (npat. I’hll
unit has 2 carhon mlcronhom- lnnuts and one
ohm audio gutput. 14 Iong, 8" wide. 8"
Excel. cond . e

00
nls:n.

BC-375 100 W. TRANSMITTER
Ideal for domestic yse. as wl.‘" 25 l“nof' m‘?i"l.
ana monlic! wh

e unit. M NC e |l.‘|.-. 514 95
ABOVE in ] 0 -
PE-73 DYNAMOTOR FOR ABOVE: in
) 8. W/l
.95, 54.95
TUNING UNITS: For BC-375 €acn $1.95

R0 3 HEAVY DUTY ]

]
o oo s aveaTTERY
3 AC, BN eve. | | N oo PR
P60 v haa S 1L i
v 8. 2 & N
6.3 VAC @ 10 1 radlo work. A €O g
oy 4 g LUMBIA ExXTica a
ol Iy $29.95 :

exceflent <ol $3.9%
Less dlal—rxh-lln-nl cond. $2.95

APN 48 MARINE LDRAN RECV'R & INDICATDR

LI R $69.50

WHITE IN tor new Bargain Bulletin!

FOB Los Augeles 505 deposit re
ienls subyect to hror_ sale NOTE
WRITE TO DEPT. R

All
quired Al
MINIMUM ORDER 5%3.00

COLUMBIA ewccrronics

4365 WEST PICO BLVD. LOS ANGELES 19, CALIF,

renginieering degree in 27 mos.

Become an Electronics Engmeer S‘ure rewards of col

lege degree mofe income. rapid advancel ;m Im
hortant rm mrerti ), 4 L dfe
graduates. Qualify fa t hert. .B" helar of Science De
rec in ilonths in Electrical {Electronics or Power
mijor), Mcu.m-cﬂ Chemical, Aeronautical, Civ
En.., neering. In 36 Months in Business Administration

(General Bunnus Accounting. Motor Transport Man
agement majors). For carnest. capable, mature stu
More prafessional c]1ss hours

dents. Small classes

Well-equipped labs, Dorms. Campus. Aledest casts.

Enter Jan., Mar., June, Sept. Foundcd 18R4. Write
W J. H McCarthy, Director of Admissions for
M Catalog and C Book.

16101 College Ave., Angola, Ind.
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$39.95 |
¥ £49.95
DESK TELEPHDNES
western Eleclrlc & wother brands. with dial—

Speaker Testing & Measurement
(Continied from puge 44)

radiated from the speaker rather than
sound pressure at any particular angle.

Following the same reasoning, peaks
and dips cansed by diffraction around
the cabinet edges—variations in responsc
which do not change the total amount ol
energy radiated—are of very small sig-
nificance in a listening roem, althongh
they will show up in an anechoic cham-
ber reading.

Interpreting Response Curves

The most important information that
a speaker response curve can conveyv re-
lates to smoothness of response whicl,
in turn, is an accnrate index of transient
{ response. Peaks which reflect speaker
f resonance predict ringing or hangover
the tendency of the speaker cone to con-
tinne to vibrate after the signal has
stopped. In the bass this makes for
[ boomy sound; in the midrange and
treble it makes for harsh, hlurred sound,

. | otten with a sort ot nasal qualitv. Tone- |

burst tests are an excellent indication of

| transient response. Thev predict the de-
{gree of smoothness of frequencv re-
sponse even more accuratelv than the
prediction of transient performance by
frequency response curves,

Roughness in a response curve, which
is the result of interfcerence or diftvac-
tion, is not associated with resonant
hangover and is not important. One way
of identifving roughness caused by
speaker resonance is to find the same
peaks and dips in the response curve at
various angles from the axis of the
| speaker.

i Harmeonic Distortion

Verv little is ever said about speaker
bass distortion. possiblv hecause it is an
embarrassing subject. \When bass dis-
tortion studies are made and published.
the percentage of distortion in the octave
below 60 cveles (ut moderate sonnd
levels) generally vanges from abont 5 to
30% and sometimes higher. Fortunately
those speakers whose distortion is at the
high end of this range often exhibit
severe bass attenuation as well so that
there isn’t as much distorted bass to
[ contend with, but clean bass is just as
‘significunt in speakers as it is in other

components.

A loudspeaker may make a loud sound
!when a 30-cps signal is fed to it, but
unless the distortion is reasonably lov
| the speaker cannot he said to have useful
| response at 30 cvecles. The major part
| of the sound output mav be at 60 and 90
[eps, with litile of the fundamental
energy which gives a deep organ tone
its “feel.” ATl speakers have 30-cvcele
response in the sense that thev do
[ something when stimulated at this fre-

www.americanradiohistorv.com

STANDARD
TRANS VISION,mc

¢ 1 YEAR GUARANTEED
RADIO-TV TUBES

s o e 0
e b Bt
e e“a"'“ owsants ™

ORDER SHIPPEDC SAME OAY RECEIWVED

LTI LTI suiprinG iNSTRUCTIONS STANDZRD TRANS vISION
s' P AYS YOUR POSTAGE on ordees #f 310 o0 more
LARGE A and Terrstories. Send appsos. postage on Cana
aian and foreqn orders Any orc
INVENTORIES requites 28¢ handuing charge. Send 28
IN THE
COUNTRY

ANy n[c!wln TUBE NOT LISTED 4LSO
AT 39,
STANDARD TRANS VISION, INC.
3750 E. 10th CT. HIALEAH. FLORIDA
Phone: OXford 1.5331

VOCATIONAL STUDENTS

it Took Us 2 Years To
Design This TV Kit |
Especially For You

VIDEOLA by Tech-
Master

e less tnan 310
o COD.Y

AVAILZBLE

Every Part Custom-
Engineered Exclusively
For This Chassis

With this kit you build more than a chassls ... You
build a career in electronics. Tech-Master's VIDEOLA
guarantees you the uitimate in training and develop-
ment. For this is the most up-to.date professional kit
available. Every possible improvement in tubes and

rcuttry is included. Each and every component is
absolutely related engineered precisely for this
kit designed for flawless assembly and maximum
pertormance. There are no printed circuits. You bulld
everything yourself. Step-by-step instructions with easy
to follow pictorial and schematic diagrams.

FEATURES: Advanced and improved, super-selective,
12 channel tuner—Full power transformer for safe
-old chassis operation—Operates new low-voltage elec-
trostatic focus kinescope (177 to 277. including
19" ang 23" sizes) ... 110 1o 114 degree deflection
18 to 20 KV anode voltage High efficiency circuit-
sensitivity of 9uv at 20V peak-to-peak—High power
audio output—Three-stage stagger-tuned IF using high-
gain bi-filar coils—Keyed autematic galn control—Ad-
justable noise cancellation circuit-—8right spot elimi-
nator clrcuit—Ceramic core horizontal output trans-
former with beam power amplifier-—Chassis con-
structed so that tuning and refated controls are on
separate panels. Can be placed away from Chassis
proper to accommodate custom requirements—Sockets,
terminal strips and connectors riveted on chassis.
6x17x1% chassis size—Weight 21 |bs.

MODEL 1561 .PRICE $99.95

| COMPLETE CONSTRUCTIDN MANUAL $3.75
Cost 0t Manual Refunded With Kit Purchase

"Videolal

by Tech-Master
75 Front St., Brooklyn 1, N. Y.
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quency; a two-inch portable speaker
may respond by having the cane fiv out
into the air. To be meaningful a fre-
gnency response curve must be accom-
panied, particularly in the bass range, by
a distortion curve. An alternative is to
have non-fundamental components fil-
tered from the microphone output be-
fore the level is recorded.

Meaning of Speaker Measurements

Speakers are very imperfect devices
and the state of the art has not achieved
the level of trausparency of electronic
circuitry, There is a large subjective ele-
ment involved in evaluating loudspeak-
ers, even with the most reliable test re-
sults availahle. This is because one must
make a choice among various types of
speaker deficiencies—the tendency to
shrillness of one spcaker, to boominess
of another, or to distortion of a third.
In all cases one must decide which aber-
ration intrudes itself teast into the illu-
sion of musical realitv. To one person a
particular defect will mar the natural-
ness of sound more than will another.

Taste is an important element in
evaluating a creative musical perform-
ance, but it does not help in evaluating
the accuracy of re-creation, that is, the
degrec of fidelity of sound reproducing
equipment. Perception and understand-
ing of the degree of similarity to the
original sound, rather than likes and dis-
likes, should be the key in judging loud-
speakers.

Objective test results give more infor-
mation on loudspeakers and, to the ex-
perienced person who knows how to in-
terpret such results, the actual sound of
the speaker can be predicted before the
speaker is ever connected to a hi-fi sys-
tem. As long as the test conditions for
objective measurements are correctly in-
terpreted in relation to what they have
to say about musical realism, they are
extremely useful to the consumer and
indispensable to the designer. They have
the advantage, of cowrse, of being un-
affected by the tester's musical prefer-
enees, his current mood, or what he had
for tunch.

REFERENCES

I. If the anechoic chamber is a very large one, such
u curve can be interpreted. Each time the solid angle
is cut in half the bass range of 1/ie responseé curve is
lifted in a prediciable manner, by 3 db. See Rer-
anek. Leo L.: “Acoustics”, McGraw-Hill Book
Company, Inc., New York, 1954, page 320.

2. Correction of the response curve to account for a
[urther reduction of solid angle can be avoided by
using a lower amplifier damping factor, which ac-
cowmplishes the same result

REDUCING
FM BACKGROUND NOISE
By ELWOOD €. THOMPSON

O REDUCE background noise in FM

receivers when no station is tuned in,
iry adding fixed hias to the limiter tube.
Sutlicient bias should be used 10 cut the
tube ofl, plus enough to keep the noise
voltage from drawing limiter grid cur-
rent.

October, 1961

[] {/} thetk here
Y. Substription

FREE
BARGAIN
CATALOG

s Electronics
e Tubes & Tools
« Radio-TV Hi.Fl

YOU GET MORE ITEMS FOR LESS MONEY

Ki: SAVE CASH

PACKED IN THE NEW RE.USABLE 80X FOR EASY

SHELF STACKING! OBSOLETES PLASTIC BAGS
1N34 DIODES, yl. scaled, germanium S for 66¢
ALLEn BRADLEY RESISF. fnest 15 for 666

s . v or $1
30 CARBON RESTRS, :g 1,2W; 1.5 30 for 66¢
“'HOOK-UP*' WIRE SPEC.., all types 150 ft. 66¢
20 TUBE SOCKETS, miniashiekl hased 20 for 66¢
il ry ) 3 All Parts
E . . r 5
: Made i
s TRANSISTOR ELECTROLV‘I’[C?% u.S.A.
germanium
ECT. 500v. y .. .66¢
SD0.mMIL SILICON RECTIFIER . .3 tor 66¢
7S0-mMIL ‘TOP HAT' RECTIF., silicon. 400V 66¢
75.1t HOOKUP WIRE, 25-t rolls. asst. 75 1. 66¢
30 TERMINAL STRIPS, lug & xcrew . .30 lor 66¢
E, guaranteed 10 satisfy 66¢
i gsc Sold by
. LEKIRON
1 b Only!
25 *'HI1-Q’'* CONDENSERS Incl:
400 PCS MARDW, screws, nuts, ete.
30 MICA CONDEN., incl 'slivers’ too 3
30 CERAmMIC CONDENSERS, to .01mis 30 for
1S SILVER MICA condensers. 1% tool 18 for 66¢
003..25mfd 10 for 66¢

icK, 57 mat. 365mmf var 66¢
L PHILED PNP TRANSISTOR, worlds smallest 66¢ All P
2 SUN CELLS: * gq. unmtd ......2 tor 66¢€ arts
3 PNP TRANSISTORS: ‘golden’ value BRAND
3 NPN TRANSISTORS: ‘Rolden’ valuc 3 for 66¢ NEW!
TOGGLE TYPE SWITCHES; . !
1 GIANT SUN BATTERY. 115"
is PRECISION RSTRS, 15: 5. 1.2
TRANSISTOR VOL. CONTRL with switch, 5
DUAL 1-meg, VOL. CONTROL, sterco balance 66¢
CARBON MIKE TRANSFM, 100 ohms to 1 20K 66€
13 PRNTD CKT PTS. xir, con. res, cic. 33 tor 66¢

HOW TO DRODER: Check (./)
hlocks: wkend check, eash,

or m.o. lated 30 day: A LEKTRON FIRsT

POSTAGE CHART F R
$5-$10 ORDER—ADD 85¢ E E
$2-$5 ORDER—ADO 55¢
MINIMUM ORDER—4 KITS POSTAGE
=3 WE PAY ALL THE PosTAGE
MAIL TO: ON ORDERS 10 0R MORE

lEKTRON KIT KING DIVISION
241-243 EVERETY AVE., CHELSEA 50, MASS.

eszr.cieants

TV Tuners

o |

IN SPRAY CAN or ment. See whot o difference a Nortronics
2, 4, 8 oz. BOTTLES version con moke.

manufactured by

f
QUIETROLE

COMPANY
Spartenburg, South Carolina

In Canodo: CROSS CANADA ELECTRONICS
12 Laurel Street, Waterloo, Ontario

_instruments now provides

*Head” gone

Quality QUIETROLE, your
first choice “Lubri-Clean-
er in silencing noisy
controls and switches on
TV, radio and electronic

you with a FREE EXTEND-
ER TUBE to easily reach
those once “hard-to-
get-at” places. You'll
like QUIETROLE better
than ever now ... In
spray can or bottle.

Coll your deoler to
replace with Nortronics Magnetic
Recording Heods found in most original equip-

Replocement Heod or 4-Track Stereo Con-
World's largest manvfacturer

of lominated heads ... the heart

of your tope recorder.

Send 25¢ for Tape Recording Manval -

w7002t romnics.
THE = CO., iNC,

“*Music sounds best en tape—
tape sounds best an Nertronics Heads!”

1023 South Sixth St., Minneapolis 4, Minn.
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B!

to guide you

to a

successful future
in

ELECTRONICS

COMPUTERS

This interesting pictorial booklet
tells you how you can prepare for a
dynamic career as an Electrical En-
gineer or Engineering Technician in
many exciting, growing fields:

MISSILES - RADAR « RESEARCH
ELECTRICAL POWER * ROCKETRY
AUTOMATION * AVIONICS
SALES * DEVELOPMENT

Get all the facts about job opportu-
nities, length of study, courses
offered, degrees you can earn,
scholarships, part-time work — as
well as pictures of the Milwaukee
School of Engineering’s educational
and recreational facilities. No obli-
gation — it’s yours free.

MILWAUKEE SCHOOL OF ENGINEERING

MAIL COUPON TODAY!

MILWAUKEE SCHOOL OF ENGINEERING
Dept. EW-1061, 1025 N Milwaukee §1.
Milwaukee, Wisconsin
Please send FREE *'Your Career” booklet
I'm interested in Electronics [J Radio-TV
[J Computers [0 Electrical Engineering
[0 Mechanical Engineering
{PLEASE PRINT)

MS-113

Name
Address

City Zone State
[J I'm eligible for veterans education benefits.

Discharge date
S

L}
.
.
.
®
®
.
®
®
.
®
Age. ®
ge :
®
®
»
®
»
.
'
-

100

- SERVICE

| INDUSTRY

NEWS

Interest in color grows;
more developments noted.

\/VHETHER CURRENT excite-
| ment will he reflected in sales
figures, where it counts, won't be
known for at least several months. but
I color TV has surely been responsible for
much talk—and activity, too0—on the
manufacturing end. In recent months.
| we have noted the introduction of an
| improved. shadow-mask CRT by RCA
|an(l the serious entry of both G-E and
Zenith into receiver production, with
innovations in circuit design. Other
manufacturers have elected to market
RCA-built chassis in their own cabi-
nets. Since our last report, at least five
more “names” have entered the color |
| derby in one way or another.
Motorola, although not about to
market a set, created the greatest stir
with a successful demonstration of a 90- |
degree, 23-inch, rectangular tube. The
CRT is otherwise a conventional three-
gun, shadow-mask type not likely to|
effect a significant cut in set prices, at
least initially. What, then, are its ad-
vantages? The manufacturer sees at
least two, the first based on the convic- |
| tion that receiver cost is not the chief
| deterrent to sales. Present round, 70- |
degree tubes, large and bulky. have
necessitated cabinets that are corre-
spondingly ungainly. The squared-off
tube not only displays a picture of the
same, familiar size and shape as that
obtained on monochrome types. but also
permits more acceptable housing.
Motorola made its point by demonstrat-
ing an operative receiver in one of the
furniture-styled cabinets used for its
| monochrome line. It feels people will
pay for a receiver that meets their re-
quirements. |
Motorola has not attempted to alter |
the basic structure of the triple gun
in the re-designed CRT, which is al-
ready five inches shorier than the
round tube. An additional effort in this
direction, it is felt, might result in a
“short-necked” type that would reduce
depth still more. ’
Another claimed advantage is that.
whereas production of the round CRT
requires heavy investment in all-new
equipment, the rectangular version may
be built with existing black-and-white
production facilities, plus a relatively
modest investment in add-on equip-
ment. CRT makers other than RCA. !
with no assurance of appreciable de-
mand, have been notably reluciant to
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take a costly gamble heretofore.
Moltorolu reports several leading tube
makers interested in its design. for
which it will make technology available.
If more tlube sources thus become
available. a competitive situation will
exist for the first time.

The new CRT. using less glass and
reported easier to make. should be less
expensive than the one now in use.
However, since it will require more
sophisticated convergence and deflec-
tion circuitry. it is not likely to inaugu-
rate an immediate drop in over-all re-
ceiver prices.

Motorola is confident that. in no more
than a year. it will he selling sets using
the 23-inch color tubes, which it will

ohtain from at least one CRT manu-'|

facturer.

Other Names in Color
Sylrania has joined Zenith, G-E, and
others who are making and selling color

|

TV receivers. Philco is also officially in |

the picture, but with less enthusiasm
than other manufacturers have shown.
Bowing to dealer demand, it will mar-
ket sets built for it by RCA. but is not
planning a heavy effort. It is saving its

energy for a set designed around its |

own “apple” tube which, it still fecls.
holds early promise for a good, inex-
pensive set. Seurs Rocbuek is also en-
tering a “Silvertone” color receiver,
made for it by Wuricick Mfg. Co. This
adds another manufacturer.

Finally a set made hy Chromatic TV,
using an improved version of the rec-
tangular, single-gun. Lawrence tube,
was <emonstrated. Greatly enhanced
picture brightness was reported. Puiry-
mount notes interest in this design.
which does not require much maodifica-
tion of existing monochrome circuils.
by leading set manufacturers. If no one
else undertakes production, a Para-
mount affiliate may start turning out
the sets. FEstimated prices will be no
greater, initially., than those for con-
ventional color sets. with mass produc-
tion holding out the possibility of sig-
nificant cuts.

Michigan Loses Leader

TSA members in Detroit and Michi-
gan, as well as others in the independ-
ent service industry elsewhere, suffered
a serious loss when Karl Heinzman.
active in local and national association
affairs for more than seven years. suc-
cumbed to a heart attack recently. A
britliant and sometimes controversial
leader, he is mourned by those who
were often at odds with him as well as
by supporters. Only 52, his alert and
dynamic personality gave the impres-
sion of a much younger man. An office-
holder in TSA and other groups from
1955 to the time of his death, Karl was
a key figure in many notable industry
efforts of recent years. He was inti-
mately involved in the “Unite to Fight”
and IDEA programs, in addition to
other plans to inhibit manufacturer
activity in service. A determined ex-
ponent of licensing. he played an im-
portant role in making Detroit a pio-
ncer eity in service licensing with
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| IF {T’S ELECTRONIC, GET IT FROM GOODHEART!

NEW! Automatic Life & Disability Insurance in Time Pay Plans below!

SHORT-WA JE-LISTENER'S DREAM COMBINATION . .. AT LOW, LOW SURPLUS PRICE!

Left to right: CX-535 Receiver tuncs
190-55

in® Now Fazor sharp .

. a Hstener's ARR.-7 _and its 60 cy pwr Supply is

0 ke, Cc npicfe. ready 1o plug  dream . . . (You couple the 455 $179.50 fob San Antonio. The Pana-
in; w sphr. CV':MCW-Voice. Use as ke I.F. to the input of the QX-535.) dapter is $79.50 foh Los Angeles
tuneable Secon | Conversion for the 3d picture is Hallicratters Pana- (ncw used_ SP-44) ar Stockton
ew -48/ARF-7 Recvr w/60 cy dapter SP-44, bhut may also (new RBY). Total is $296.50 . . .

pwr supply, wh cn junes .55-43 mc.
It has every f.Cility a SWL wants.
For more detail ., see our ad p. 109,
Sept. sssue. wi h this comho, C. J

units with 60

you
choose Navy RBY; both arc 455 ke
cy power supplies.
and will be e¢ither pew or
and _checked out.

The Hallicratters

but if you hHuy the comhination deal,
you save $30.00! Cash
price, all three, only. .
locations mentioned above.)

like-new

O '‘Rsordan. rad o operator. Florida R-45/ARR:7 has Pan. output. Thus Tune Pay Plant $36.50 down and
Highway Patro wrote s: **ime you see . . . visually . ., ait the 12 monthly Payments ot $21.5S.
Droved  sensith ity and  Selectivity SiEnals you tune. The QX-535 is
fueh maore (thin $35% ) . . . tun-  $37.50 foh Los Angcles. R.45/-

2-METER RECEIVER & 2/6/10 METER XMTR
SCR-522-(*i: Recvr ©C-

€24-(*%) & xmir BC-625-(*)
have all 19 tubsi s, 0ciuding
B832A's! With r ck & case.
100:156 mc AM xti-cantrol
4.chan. Very € ean, as re-
moved froem air ralt, Satis-
faction auarm!‘ Specity it
tob Bremerton, \/in.

or Buffalo, N.Y, $1B 95
That's less thar you'd pay
for the tunes alo el

*Sets were Dathed mixed
A, AM, & somc C models,
but our cost to open. sort,
and repack prosed probibie
tive. so we arc 1ow selhng all, as they come, at our
lsw ''A-' price, although you might get an AM or

1.

even a

cm
Add $3.00 tor ¢Mmplete technical data group includ-
models. & parts hists.

ing oariginal scrematics, alt
wF forniul m, instruct, for AC pwr supbly. for
revs continuous tuning, for Xmir 2-meter usec, and
16r pulting xmtr on 6 and 10 meters.
RA-62-C: AC pov ¢r suppty for SCR-522-(%).
exc. condition, 1)b San Diego, Calit. ..... 54950
MEASUREMENTS CORP. Puise Generator
MEAS, CORP, MOD. 79-8
PULSE GENERATOR, 0.
100,000 cy+ pulses ! 2-340
usecs wd, and <+ sync
pulses dclayed 12 period.
Can pulse modulate an ex-
ternal RF source and can
be syached by an extesnal
sine source. This is the

model preceding the cur-
rent Ealaloi model which

sclls for $49%.00, Brand
new in original PACKINg.
with Iﬂsl’:uc:.l;:_n fook. 40
s o Ao+ 497,50
0.1% SORE}SEN Line Voltage Regulator

=50005. Brand new at

jow surplus pric. ! fnput

95.130 V¥ 1 ] with

taps ftor SO or 60 cy. Use
tor any power up to S000
Output acjustanle
110-120 V and | olds to
at Line friauency,
or to =0.25% if ine tre-
quency drifts 5% . Regu-
lates _apainst line changes
ot 95-130 V and against
l04d chinges fron O to 5
WVA. Maximum h. rmonics
F ecovery
time O 1S second . Input
to the contro) se¢ ion can
be moved to th point
where you wiil 1Se the
power, thus comp: nsating
tor line_drop. o rack
cabinet 28 "

i wid, 1S° dp. 190
Shpg wt 28S Ibs } OB Utica, N. Y. tn ariginal l;l:!“o'ry

Net wt Ibs.
pack suitable for export, mclur:lngsgssP:RE
Eroup. Sorensen € talog noet price is .00
less spares. Our [rice, WITH SPARES . 534950
e -
write for detalls on_Sorcnsen = 3000S.
= 10.0005; aiso «n Sola C-¥ transformers,
239.A Test Scop's, Boontan 170-A Q-Mcter, 2
Univerter, Mras, Corp. =65-B. L&N Voltage Dividrers,
B8rush 2. & 6-per recorders, chopper-stabilized DC
smplitiers, Tuning Fork oacillator modules, T5-47 -
APR Test Oscillatos, TDZ & AN FRT-1 Transmiiters,
Automatic revg-tuse parameter plotter, Navy S
Communications R -€elvers, hrand-new complete Mag.
netometers AN AS -3, etc.

1000-2S.
Lavoie
203-B

e 12LP4—$8.95 * 17BP

These tubes are made from reproc-
essed glass.
Electron gun are brame

4-—-$9.95 & 21AL/ATP4
_$16.75 ® 24DP1—$24.5
All Types Aviilable

All Prices wath oid
tube F 0.8, Chicogo

FREE .. . Mnle
Py pampleie
Fictare Tuhs Sl

All mater als
new,

PICTURE TUBE OQUTLET

Efl » Chicoga 1A

AND VERSATILITY . . .

r
J with your Hi-Fi, Tape Re-
corder or Record Flayer.
[ Send 10¢ for Audio Acces-
sory Calalog A-401W.

SWITCHCRAFT, INC.
557 N, Elsion Ave., Chicage 30, Il
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RADIO RCVR AND/OR SPECTRUM ANALYZER

AN APR-3 Recesver Unil, reddy to accept PWIE- tun-
Ing umits from 38 to 4000 mc. Tius is the 30 mc |.F.
ampi. with choice of 0.6 or 4 mc pass band, for com-
mumications or for Noise & Spectrum analysis. Has
buslt.ia 120 v. 60 cy power supply, Panadapter out-
put, Video output. Phones outputs, S-Meler, BFO, and
0T CONFUSE with tlie much

- Elecisically

Volume controi, DO N
earticr model APR-13
checked and certiticd, less

tum bz Umits, 40 Ihs fob Los Angeles ... .
Add $§85.00 for sct electricaily-certified TN-16, 17.
& 1B /APR:4; takes you -1000 mc. add $59.50 for
electrically certitiecd TN-19, 1000-2200 mc.
Tune Pay Plan rcvr .U. 38-1000 mc as ahove.
$39.50 dn & B mos at $15.56. To 2200 mc. $53.50
down and 11 mos at $16.25

Add $7.50 for Manual.

the comptete Instruction

»
NAVY'S MULTIPLE-USE IMPEDANCE BRIDGE
=60007. Easy.to-use AC

hridge, bench or portanle. - r
Measures: Capascitance 10 r‘-r.._ L.
uui'to 100 uf; Eleciralytic ¥ ‘

eakage O to 1. to 213, to
5 ma. fnsulation resist. to |y L
2500 moun;‘ms. Power 1
Factor O to SOY,. Resist- I

ance 1 ohm to 1 megohm. il = "
Transformer turns ratio N
.001 to 1000, impedance
ratio 1 millionth to 1 mil-
llon. Buiit-in 115 v 50 60
cy pwr supply, adjustante
golanizink  voltake 0 to
550 dc. With very edu-
cational inctruct, book. Accusacy 57

or better is
Euarntd, Standards-Lab OK tay dated 37 50
1961. Shpg wt 19 Ibs, fob Los Angeles. .

NAVY VERSION OF GENERAL RADIO :605-B

LP Microvolter. 912 kC
—30 mc dial-calivrated
*1e, . 7 bands 0-
50 mc xraph.calibrated.
Cw or mod. 1000

0-S0%, . reaid on VIVM.
Ou!gu! callbrated 1 3 uv
to 0.1 V at lower plug

provide  super-accurate
resetabitity. Stability s
phenomenal. Holds a
Zero heat with Wwv for
12 hours with less than
100 cy drift. Aligned.
§uarl'd. ready 10 use on

20 v, 60 $197.50

Cy. only
Time Pay Plan: $47.50 down and 11 mos. at $15.19.

$800.00 VHF MICROVOLTER FOR $179.50

In alumirum €ase w. front _cover: Navy LX-2, In _oak
case. copper lined: Gen. Radio or Federal No. 804-
{*}. Your choice, same spees & price. Cost $800.00.
frput 120 v, 60 cy. Output 7.5-330 mc in 5 bandas,
calibrated 1-20.000 uv helow 100 mc. 1.10.000 uv

ahove 100 mc. Internal modulation 0.60% . 1000
. Ext, mod. 0.-7S%, 100.20,000 cy, RF VTIvVM

mcter. Attenuator, Mod. meter. 1007, 179 50

certitied & guart’d FOB Los Angeles. .. .. .. 5 .

Time Pay Plan: $44.50 down and 10 mos. at $15.00.

SCHEMATICS/CONVERSIONS, SURPLUS GEAR

Ask us for your needs: send stamped addressed en-
velope. Add 25¢ for chart exptaining AN Nomen-
clature. Examptes ot available siterature:

20-page hook on 1.177, with diagram of MX.549 W
soCket adapter. & tube data campiled to March 1957,
$5.00. RT.18 ARC.1 sChom. & tuac.up instr. $2.00.

in 27. Classes Start - January, March, June,

and complete information.
9101 E. Washington Blvd., Fort Wayne 2, Indiana

DIANA TECHNICA

B.S.degree-368 mos. * B.E. degree-27 mos.
Accelerated year-round program prepares for carly
employment in flelds of Science and Engirecring.
Regular 4-year program for B.S, Degrce completed
in 36 months, Special engineering degreec program
July.
September. Quality education, Graduates err ployed
from coast to coast, Government approved [>r vet-
eran training. Students from 50 states. 40 countries.
20 buildings: dorms, gym. Campus. Save time and
money. Earn board while studying. \Write for catalog
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TEACH - R - MATIC,
Aarvmarvs immbarg Dawas

TEACHES ANY SUBJECT

[ -

I T e

Actual Dia. 113"

NEW!
Automated Teaching Device

BE A RADIO-TV DIAGNOSTICIAN!
TEACH-R-MATIC seif-teacher with Home
Study Course TV-1 enables you to learn
faster & easier. Makes home study more
effective. Improves memory. |deal for re-
view, Provides practical home instruction
in diagnosing TV and radio troubles.

ILLUSTRATES and gives symptoms of
fifty oft-recurrent TV fauits PLUS symp-
toms of fifty common radio faults. Pro-
vides 500 TESTS on cards-YOU SELECT
ANSWERS. TEACH-R-MATIC telis you au-
tomatically and immediately if selection
is right or wrong.

Also indicates by code where to look
for defects causing troubles & how to
remedy them. Score cards check pro-
ficiency and progress.

TEACH-R-MATIC can be used to study
other subjects. New home study courses
will soon be announced.

SPECIAL
INTRODUCTORY OFFER!

Place order promptly and you will re-
ceive absolutely FREE Cisin's RAPID TV
TROUBLE SHOOTING METHOD selling
at $1.00 This offer expires Oct. 31st, 1961,

TEACH-R-MATIC is the invention of
Harry G. Cisin, well-known educator,
author and inventor. It js FULLY
GUARANTEED. Money back in 5 days
if not satisfied, if TV-1 is returned in
original condition.

Special quantity discounts to corre-
spondence schools, distributors and
residence schools.

PRICE $4.9‘)

(postage 10¢)

Price includes TEACH-R-MATIC device
and TV-1 Study Course

RUSH COUPON NOW!

-
| H. G. Cisin, Consulting Engineer

|
| Dept. R-1—Amagansett, N.Y. |
| Enclosed find §  _. Rush TEACH-R- |
I MATIC device and HOME STUDY COURSE |
| TV-1. Also include FREE copy of RAPID |
| TV TROUBLE SHOOTING METHOD as per I
I Special Offer. I
| Name _ |
| |
| Address I
! City ———_ Zone_ State :
102

functioning legislation that still stands
today as a model! for other arcas. \We
had the privilege of knowing him and
sceing him in action. In addition to
serving TSA as president for three
terms and in other capacities. he was
a prominent civic leader and Chamber
of Commerce official.

Hoosiers Honor Teskey

It will take a constitutional amend-
ment to do it, but IESA of Indiana is
creating a new position on its hoard of
directors for Frank J. Teskey. editor
of its official monthly, “The Hoosier
Test Probe.” The move acknowledges
the significant prole the publication—
and its editor-—have plaved in advanc-
ing IESA activities. It also facilitates
the close coordination needed to en-
hance this role in the future. Teskey.
whose conviction that national unity
is essential figured promincently in
bringing his Indianapolis group into the
NATESA fold, was also named ehair-
man of the IESA License Steering
Committee. Goordl luck, Frank. We hope
your stepped-up activities Jeave you
some time to run your shap!

Also from Indiana comes news that
the central part of the state is being
swept by the "free” tube-testing gim-
mick. As has been the case elsewhere,
this “wave” will pass after a while,
when enough set owners have heen
taken in 1o alert the remainder. How-
ever, it will leave in its wake not only
flecced customers, but legifimate serv-
icers who have lost income, and a
blackened eye for TV service in gen-
eral.

TESA proposes to resist the racket
with facts for its members and their
customers. Men making calls for the
"free” testers, it states, work on com-
mission only and therefore must build
up a hill to make a profit on each jobh.
Customers are “loaded” with as many
new  tubes. after testing, as possible,
needed or not. Then come extras, often
over-priced. like cleaning the tuner (no
chassis removal), adjusting controls
(8350}, and rejuvenating the CRT
($9.95, plus $4.50 for a hrightener).
Sets are pulled wherever possible. The
lowest shop bill noted in this case was
$44. Often there is no evidence that
work has hecn done. Proof, ance more,
of the high cost of getting something
for nothing.

Stop the CRT Racket

While a rebuilt picture tube, properly
made and using a new gun. is bona fide
merchandise. some shady "rebuilders”
are peddling substandard goods.
"NATESA Scope” claims that at least
60 per-cent of this shoddy merchandise
has never been opened up, using the
original gun. possibly rejuvenated. On
this premise. it suggests how the racket
can be stopped cold. Every legitimate
technician should apply line voltage to
the heater pins of every dud through a
cheater cord to burn up the filament.
This will not impair the dud's value
either to him or to an honest rebuilder,
but it will thwart the “junkmen” com-
pletely. A
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EICO new Transistor Stereo/Mano
4-track Tape Deck

Model RP 100W
Combletely cinhlel, wired [
v 3 hemts, and |
e siereo play-
Laek pnenmplifion s,

Model RP 100K
Semi-Kit includes transport
completely masombled o

ri;_'_"

ol electtontes

Al sicien g wick  preaim. DIAT e 8
plilleis in easy-to-na~emble kit .

form. CPeoowot

Write for full specifications

TAPE STORAGE DR
CARRYING CASE
reg. 9.95, now 5.95

(Heavy waod construction,
waterpraof vinyl cavering.
Holds Up to 24 tapes.)

teg. 2.45, now 1.49

(Pressed cardboard, hoids 10
tapes or 60 45 rpm records.) Plus Postage

RECORDING TAPE
uaranieed el taojub off or KyUSNK—Or moliey
SN e aurs with ather Clgain'' tape., V. (ML)
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in the tape recorder busi.
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COOVDO BEAN

Save 30% v

STEREO MUSIC ON TAPE!

F', ‘ [ Empty 3 in. Plastic Reels 7¢ ea.
' —
BARGAIN PRICES! SEND FOR OUR FREE
Tape Recorder/Btank/Prerecorded Tape Catalog

-—

NORELCO SPEAKER

Famous ADJIROOM, twin cone B7
519,000 cycler) discontinued
mdel, former list 16.00. usual
net 0.90 going at 4.93 plus post-
ape, (10 for 39.95). Other
Noveleo spenker sizes at bargain
FOR SI"HAKER
SPECIFICATION SILEET.
SAXITONE TAPE SALES
(DIV. OF COMMISSIONED
ELECTRONICS, INC.)
1778 ¢ Rd., NW,

MOVING?

Make sure you notify our sub-
scription department about any
change of address. Be sure to in-
clude your postal zone number
as well as both old and new ad-
dresses. Please allow four weeks'
time for processing.

ELECTRONICS WORLD

434 South Wabash Avenue
Chicago 5, lllinois

800-6500 KC TRANSCEIVER, ncw, 29.95
with ol tulbes——ztor 1hs .

+ 12 or 24 VOLT POWER SUPPLY for In
New . unusetl—sw Vibranars—3 5

., ST LT heean—is
MULTITESTER 176——chuvrks s ACDC, phima
Lo 10 mews, . BOHHE ohins
Al 11 X B x J u w

batterises
2 ME

ENNA SYSTEM—AS
mast

« tomp. w35 Lol
Aax edrry saerke 9
& 0 ME canity, (A
tricle oselll rer Bl pwr suplshy

pplot APT.3,
S50 Ihe |

COMPLETE
M i

selt chasala,

n

- useid conditlon. cotithlete.
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Marine Radios
To Double In 5 Years

Number of licensed radio-
telephones may hit 180,000.

HE total number of licensed marine

radiotelephones will double to 180,000
over the course of the next five vears,
according to a prediction by J. Leonard
Lovett, marketing manager for Rvythe-
on marine products. Lovett also pre-
dicted that motor manufacturers will
vield to consumer pressure and offer
motors that adequately suppress igni-
tion and generator noise radiation.

The addition of alternators on out-
board motors and improved noise sup-
pression, coupled with more eflicient and
less expensive radiotelephones to be in-
troduced by electronic manutacturers.
will further tax the available communi-
cations channels. Lovett suggested in-
creased use of the Citizens Band to re-
lieve some of this traffic. Citing the in-
ahility to call the Coast Guard on 27-mc.
equipment, he proposed designation of a
single channet in each boating area as a
safety and distress channel and urgesd
the Coast Guard to monitor this channel
locally. He also proposed the develop-
ment of an inexpensive radiotelephone
alarm system,

Discussing other alternatives to the
marine band for all communications, the
Raytheon coxccutive praised v.hi
equipment but observed that the gen-
eral salety and calling [requeney of
13%.6 me. is not well guarded because of
the limited number of v.h.t. sets in use.
A marine v.hf 3- or 4-channel radio
telephone represents an investment of
8750-8800 whercas a 4- or 3-channel ma-
rine-band unit eosts only $250-%300. 11e
predicted that the marine band would
continue to enjoy at least a two-to-one
price advantage over v.h.i. despite new
components and manulacturing tech-
niques.

Although many vears away [rom
widespread use on small cralt, single-
sideband equipment will eventually help
retieve the congestion. This type of
equipment will be particularly attrac-
tive to long-range pleasure craft and
commercial vessels,

Lovett urged that communications
ecucation programs he tied more closely
to over-all safe boating programs. “If
vou analyze the various electronic prod-
ucts sold in quantity to small eralt own-
ers, vou will find that they offer addecl
attractions besides safety. The depth
sounder helps with fishing, the radio-
telephone adds the convenience of being
able to talk to home or office and adds
prestige, and the RDF also plays broad-
cast frequencies. The gasoline fume de-
tector. however, is not sold in large
quantities. It is reliable and not too ex-
pensive but it doesn’'t do anything ex-
cept protect life and property. If it
would play music or something, it would
probably sell in quantity and veduce the
needless explosions and fires we en-
counter every secason.” A
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CB-3 TRANSCEIVER

Only Hallicrafters oHers 8-channel convenience and all these guality per-
formance features,

The transmitter . . . output circuit matches 50 ohm antenna systems. Stand-
ardized CR23/U crystals (3rd overtone. series resonant) readity available. Output
amphfier adjustable for max. legal input. 1009 modulation on positive peaks.
Series-tuned 2nd harmonic trap for excellent TV suppression.

The receiver . . . sensitivity less than 1.0 UV for 10 db. signal-to-noise ratio.
Electromic squelch warks on less than 6 db. signal strength change. & kc. selec-
tivity. Image re). 40 db. min. Audio output over 2 watts. Auto. noise limiter,

series and shunt diodes. $149.50

eiffzens Dand ... . ...

from the countless brands of CB equipment available, consider
this fact: Nowhere in the field of communieations is a manu-
facturer's experience, integrity and record of achievement
more critical to performance and reliability than in citizen’s
band. Hallicrafters has built more precision communications
equipment than «ll other CB manufacturers.

the new ideds in communications are boen al . . .

(D hallicrafters

Chicaga 24, linais
Canada . Gould Sales Coo
Momtreal, P.0O

Export Sales: Internaticas| Div.,
Roylheon Mig. Co., Waltham., Masz
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REDUCING FM MULTIPATH DISTORTION

New information on a type of distortion that may affect
your FM reception—based on some recent BBC studies.

sound broadcasts suffers more

often than is generally realized
tfrom multipath distortion. This distor-
tion. due to simultaneous pickup of
direct and reflected v.h.f. signals, is the
counterpart of the much better known
“TV ghosting.” It is similarly brought
about by signal reflections from hills,
towers, buildings. and the like, and oc-
casionally by freak auroral propagation.
But, whereas ghost images unmistak-
ably pinpoint this condition on TV, the
resulting audio distortion on sound pro-
gram material is often attributed to
equipment shortcomings.

Because multipath distortion. when
severe, can sound like an off-center
voice coil, complaints are often wrongly
directed to loudspeaker manufacturers.
Less severe distortion may pass un-
noticed for a time hut eventually shows
up on certain types of program mate-
rial. Fresh information on this type of
distortion has come to light recently
as a result of investigations by the
British Broadcasting Corporation. using
delay lines to simulate reflections.

Kuropean broadcasting came late to
FM, but once the decision to introduce
v.h.f. broadeasts had heen made, there
were no half measures. West Germany.
with AM programs severely handicap-
ped by lack of frequency allocations
after World War II, established a na-
tionwide FM service in the early fifties.
A few vears later, despairing of the
chaotic and overcrowded conditions on
the AM broadcast bands, the BBC and
other Furopean broadcasting organi-
zations followed suit. In Britain there
is now a full three-program FM net-
work in the 87.5-100 mc. band available
to 97 per-cent of the population: one
home in five has an FM or AM/FM, or
combined TV/FM receiver. The pri-
mary intention is to provide an inter-
ference-free, rather than a high-fidelity,
service but the performance specifica-
tions for the FM transmitters call for
an a.f. response from 60 to 10,000 cps
with less than 1 per-cent distortion at
the full 75-kc. deviation; and but little
worse up to 15.000-20.000 cps and down
to 30 cps. In practice. the audio per-
formance is often restricted by the
losses in the program lines between
studios and transmitters. But for many
of the more important musical trans-
missions special lines are used and the
transmitted a.f. range is well caiculated
to meet the needs of the most discrim-
inating high-fidelity enthusiasts.

But within a short time of the open-
ing of the FM service, reports of poor
quality began to trickle in to the BBC,
and engineers were put on to investi-
gating these unexpected complaints. It
was soon discovered that the trouble
was caused by multipath reception
which, until then, had received com-

HIGH-FIDEI,ITY reception of FM
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paratively little attention and was al-
most ignored in many standard texts.
Set makers were advised to improve
AM suppression characteristics and re-
cent receiver designs have proved less
susceptible.

Effects & How Produced

Whereas this form of distortion often
passes unnoticed on standard broad-
cast receivers of restricted audio range,
it can show up on hi-fi installations in
varying degrees from just perceptible
to a severe breaking up of the higher
audio notes. Difficult to detect on or-
chestral music. it can be observed on
sustained notes and solo instruments,
particularly piano pieces. Although
most common in fringe areas or in
pockets of poor signal strength, dis-
tortion may be experienced almost any-
where throughout the service areca of
an FM transmitter.

Basically, multipath distortion is pro-
duced by the mixing of the reflected
signal with the direct signal, the com-
bination possessing unwanted ampli-
tude and phase modulation which may
prove too much for the degree of limit-
ing provided by a ratio detector even
when assisted by the partial limiting
found in most FM receivers and tuners.
In the BBC investigations it has been
found that high-fidelity tuners are often
only marginally better than standard

R3
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Fig. 1. Final i.f. stage of typical FM
receiver showing one method of reducing
distortion of the i.f. response curve.

Fig. 2. A method of improving the AM sup-
pression characteristics of raotio detector.
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/ By PATRICK HALLIDAY

tuners in combating multipath effects:
possibly because of the phase- or fre-
quency-modulated component. A good
capture ratio thus helps but, as we shall
see later, is not the whole story.

Improving AM Suppression

A well-designed ratio detector pro-
vides considerable AM suppression on
good signals, but is vulnerable to down-
ward amplitude modulation of the car-
rier, a condition which often occurs in
multipath conditions. Additional limit-
ing is thus highly desirable, provided
the receiver has sufficient reserve of
gain to permit this.

Fig. 1 shows the final i.f. stage of a
typical FM receiver: the effect of R,
and C, in the grid return converts what
would otherwise be a straight ampli-
fier into a saturated limiter provided
that the carrier input is sufficient to
cause grid current to flow. The time
constant, C; X R, is chosen to be long
enough to allow the AM signal varia-
tions to develop bias to reduce stage
gain but not so long as to make the
receiver susceptible to ignition and
other impulse forms of interference:
typical values would be between 2.5
and 10 gxsec. Low plate and screen volt-
ages improve the limiting effect at the
expense of some reduction in stage
gain. This type of limiting can be much
improved by applving it to two stages
with a short time constant in the first
stage and a longer one in the second
stage: this is usually possible only in
the more elegant tuners having a good
reserve of gain.

Fig. 1 also shows a popular method of
reducing distortion of the i.f. response
curve due to positive feedback in the
tube. The plate decoupler, C.. is con-
nected to screen instead of direct to
chassis. The common plate and screen
decoupler, C. then forms part of a
bridge neutralizing circuit in conjunc-
tion with the tuhe capacitances.

Another method of improving the AM
suppression characteristies of an un-
balanced ratio detector. incorporated
in a number of current European FM
and AM/FM receivers. is shown in Fig.
2. A 5000-ohm pre-set AM rejection
control can be adjusied at the factory
or by a service technician to provide a
position of maximum AM suppression.
Accurate setting of this control requires
the injection into the receiver of an AM
signal from a generator entirely free
from any appreciable FM component
and adjustment of the pre-set control
for minimum audio output, Connection
of the d.c. potential developed in the
ratio detector to the suppressor grid
of the first or second i.f. stage provides
a.g.c. action to further reduce the effect
of signat variations.

However, standard limiter circuits
of this type will not eliminate entirely

ELECTRONICS WORLD
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NEW! wv-77¢ Ei
VOLTOHMYST® E

Measures AC aad DC voltages &
to 1500 volts; resistance from

0.2 ohm to 1,000 megohms.
Separate scales, 132 volts rms

and 4 volts peak-to-peak for
low AC measurements.

Only $43.95" complete with probes, leads,
instructions. {(RCA VoltOhmyst Kit only $29.95°). |

METERS and TUBE TESTERS

wv-3sa VOLT-OHM-MILLIAMMETER gsmo Wy.988 ‘
ENIOR
THE V-0-M WITH THE EXTRAS! S -

Compare this superlative RCA V-0-M against the model you may
have been thinking of buying. See if it doesn't check out better
in these extra features:

« EXTRA! 1.0 volt and 0.25 volt ranges DC!

« EXTRA! Big easy-to-read 5% " meter!

« EXTRA! Non-breakable plastic case; no glass to crack or shatter!
« EXTRA! Smart attractive modern styling—the v-0-M of the future!

Measures AC and DC volt-
ages (3% accuracy); re-
sistance from 0 to 1.000 megohms. Measures
peak-to-peak values of compiex waveforms.
Rugged cast aluminum case, big 6Y2" meter.
Only $79.50* with leads, clips, instructions.
Also available in economical kit form.

« EXTRA! Red test lead has probe and slip-on alligator clip for WT-1104
added versatility! AUTOMATIC
« EXTRA! Orderly location of jacks below switches keeps ELECTRON

leads out of the way!
« EXTRA! Spring clips on handle to hold test leads!

« EXTRA! DB scates clearly marked: no squinting!
« EXTRA! Rugged, scuff-proof, stain-resistant laminated vinyl carrying case,

TUBE TESTER

Etspecially designed for
TV and general service
testing of electron tubes. Uses automatic
punched-card selection of correct iest conditions

R/

only $4.95" extra!
Only $43.95*

SCOPES

complete with batteries, instruction book and all probes, clips
and cables. {RCA V-0-M Kit only $29.95").

oh wide variety of tubes. Checks vacuum-tube
rectifiers under high-current conditions.

$199.50* complete with 263 punched cards,
24 blank cards, card punch; instruction book.

GENERATORS
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N . GENERATOR
Generates sine and
) o COLOR-TV square wave signals for For alignment and Signal
testing audio systems. tracing of AM/FM re-
E] i 2 OSCILLOSCOPE Frequency range: 20 cps to 200 Kc. Used to ceivers, low-frequency
F measure intermodulation distortion, frequency 3 nal tracmg and alignment of TV vt/if ampli-
D) . g
‘_h-, PSS ) response, input and output lmpedances speaker fiers. Six ranges—85 Kc to 30 Mc. Internal 400 =
resonance, speed of recording and playback cps modulation. Low rf signal leakage! ?3':
High-performance, wide-band oscilloscope ideally mechanisms, transient response and phase shift. Only $79.50* complete with shielded cable for |
suited for color-TV, black-and-white TV, and other Only $98.50° with cable and instructions. rf and af output, instruction book.
electronic applications. Dual bandwidth (4.5 Mc, .
0.053 volts rms/in. and 1.5 Mc, 0.018 volts - &
rms/in.). Internal calibrating voltage and/cah o m—— R 9A WR-T0A E".‘
brated graph screen. Includes special direct/low- - i)
cap shielded probe and cable. TELEVISION/FM RF/'F,"VF §
Only $239.50* complete wilh ground cable, in- ) & . SWEEP GENERATOR MARKER ADDER ¢
sulated clip, instruction book. - - |
e am—— For visual alignment and To be used with WR-69A
troubleshooting of TV or similar electronic
‘E‘_‘. . /it /vt circuits and other electronic equipment equipment. Eliminates
I IF/video frequency ranges 50 Kc to 50 Mc, TV waveform distortion due to recelver overloading
¥ NEW! wo-33a channels 2 to 13, plus FM range—88-108 Mc. during visual alignment by adding markers after
. SUPER-PORTABLE Sweep width conlinuously adjustable to 12 Mc the ff signal is demodulated.
or more. ; . y
4.50*
’ P 0SCILLOSCOPE Only $295.00° with cables, instruction bock. | Qnly 379:50% with icabless linstructioa dbok:
L I -
wR-99a CRYSTAL- , _—
®:g A low-cost all-purpose CALIBRATED There’s an RCA test instrument to help
29" 9 B Yg:lgai‘dc-‘;'gzn?;y' you do every job better, and easier—and
— ideal for in-the-home MARKER GENERATOR to save you valuable time. A comprehen-
servicing of black-and-white and color-Ty, audio i i iee. vi i-
e Mtroconic doyipnts e gaint and wide 'rroe::s’;:g a’:ugg;arr?:'ntg: sive line of te.staccessones._vndeo mu_|t|
bandwidth to handle the tough jobs! Rugged and crystal accuracy for markers, TV isotaps and bias supplies,
compact—scaled 3" graph screen. aliglgning and troubleshooting color-Tv, black-and- probes and cables. See your Authorized
Dnly $129.95* complete with low-cap direct input white TV, FM receivers and other electronic . bes
probe, cable, power cord, cord-carrying brackets, equipment operating in 19 Mc to 260 Mc range. RCA Elec"'omc '"“_wmem Distributor for
instructions. (RCA Super-Portable Oscilloscope Only $242.50* complete with output cable, two complete information.
Kit, only $79.95*). phone tips, instruction book.
s - e
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[ the effects of multipath conditions. A
| most important criterion is the differ- |

ence in the path lengths of the direct
and the reflected signals. A tuner which |
may function perfectly in one location
despite the presence of reflected signals |
can show distortion in another, even
though the relative amplitudes of the
direct and reflected signals may be the
same. The BBC tests show that dis-
tortion becomes more serious as the
difference in path lengths increases
For instance, the amplitude of reflected
signal compared to direct signal needed
to produce “slightly disturbing” dis-
tortion on solo piano is about 35 pel
cent for a path difference of 5 miles
similar distortion can be produced with
a path difference of 18 miles by re-
flected signal content of only 6 per-cen
These results point up the very real
importance, in Jocations where natural |
or man-made obstructions favor the
production of long path reflections, of |
minimizing pickup of the reflected sig-
nals. This can best be done by carefui
orientation of directional antennas.
Even the simple dipole can be adjusted
lo provide relatively low pickup of the
reflected signal by change in position
anc/or slope. The benefits of a well.
designed antenna system also include |
the more efficient [unctioning of the
limiting circuits in weak signal areas.
Often any FM antenna which provides
quict background noise levels is con-
sidered satisfactory, whereas an im-
proved antenna system would also clear
up multipath cffects if adjusted for
minimum indirect wave pickup.
Accurate orientation of an FM an-
tenna without test equipment can be
diflicult in areas where the signal is
strong enough to provide good limiting
cven when well off beam. In such con-
ditions an attenuator pad between

| feeder and receiver antenna socker can

be used to bring down the input signal
level below the level of limiting action
to make it easier to line up the an
tenna; afterwards the pad should, of
course, be removed

A final tip to help positive identifica
tion of multipath distortion as opposed
o equipment faults is to check whether
reception of all stations is equaliy af-
fected. Multipath distortion usuall
shows up in varying degrees on stations
operating on different frequencies. even
when these are located quite close to-
gether. A

CLEVELAND HAMFEST
HE 1961 ARRKR! Grem Lakes Division

Convention, sponsored by The Cleve-
lind Amatenradio Convention, fne., will
be held October 13 and 14 at The Shera
ton-Cleveland Hotel. A\ SSB dinner will
start oft the convention 41 1900 EDST
on October 13, followed by open house
and hospitality gatherings a1 2000, A
“Roval Order of Woull’ Hong™ initiation
will 1ake place a1 2359,

Saturdav’s session will include dis-
plava, teehnical talks, a DX session. Army |
MARS 2e~vion. XL forum, ete. The con-
vention will conelade with o banquret in
the Grand Ballroom of the hotel. |

Requesta {or tickets should be mailed |
to Cleveland  Amatenradio Convention.

P.0O. Box 53167, Clevelund 1, Ohio. A
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Factory Direct Mfg. Prices
PIV 'RMS | PIV ‘Rms PIV 'RMS | PIV/RMS
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Ruaranteed. $2.00 min. order,
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WARREN DIST. CO.
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WALKIE-TALKIE RADIOPHONES

Made In U.S.A. ¢ ftor electronic
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Now you can aftford the new
tully transistorized. portable
¥ SPRINGFIELD TR.28 ra.
dicphone kit or the new van.
4 GUARD mark 1 ractary assem.
bhied radiophone. Both high
quality ingustrial types with
# S Yyear service Euarantee.
Available
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Dept. WE-10
Vanguard Electronic Labs. 190-48 99 Ave. Hollls 23 N. Y.

STEREO-MONAURAL
HI-FIDELITY

TUNERS &

AMPLIFIERS

24L) Stereophonic Amptifter .

Plete 24 watt stereo. pre-amplifier
and amplifier in on® low cost ynit.
Net. $79.95 (Enclosurs $10.00
Extra).

10L) Amplifer . . . Low priced stereo
and monsutal amplifier. Net,
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Quality
Performance
Low in
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Li8 Ampiifier . . _ 12 watt monaura!
amplifier with built-in pre-smpli.
fier. Net. $39.95 (Enclosure $30.00
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S01A Recoiver . . . AM-FM Tuner
Stereo and Monaural Amplifier.
Net. $149.95 less Multiplex (En.
closure $10.00 Extra).

Write today for FREE literature on
the complete Grommes Line

GROMMES Div. of Precision Electronics, |nc.
9101-N King Ave., Franklin Park, lllinois

Please rush details on the Grommes Line.
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Address
City
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VARIABLE
TIME-DELAY RELAY

By C. J. FAUST, Jr.

Simple circuit uses heater
warm-up to produce delay.

T ONE time or another, most of us

find the need for a time-delay relay
to retard the application of voltage to
a eircuit, such as plate vollage to reeti-
fier tubes. and for various fiming oper-
ations.

When such a necd arose reeently, the
unit to be described was built and found
to perform the required functions quite
satisfactorily. Sinee other readers might |
find themselves in a similar situation.
the author is passing along the circuit
details. The unit is simple and low in
cost.

Operation of the unit depends on the
fact that the warm-up period of an in-
directly heated eathode type tube can
be controlled by varying the heater
voltage applied to it. Usable delay pe-
riods of from 20 scconds to approxi-
mately 2 minutes can be obtained {rom
the time heater voltage is applied un-
til the tube begins to conduet suflicient
current to close the relay.

The original circuit, shown in Fig. 1. |
was designed to operate from a supply
voltage of 20 volts a.c. as part of an
automatie furnace-control system. With
a value of 100 ohms for R, and 150 ohms
for R. the delay time was adjustable |
from 30 scconds to a little over 2 min-
utes with good reliability. These values
are suitable with supply voltages be-
tween 20 and 30 volts.

The type of relay used will deterniine
the value of R. which is not critical. |
Pick a value which will pass enough
current to allow the relay to pull in at
maximum delay settings. The relay used
by the author was a 6-volt, 105-chm
surplus unit from a radiosonde trans- |

-4

TO SUPPLY VOLTAGE
{SEE TEXT)

Fig. 1. Circuit for 20 to 30 volts a.c. |
Pin connections shown are for 35Z5 tube.

mitter. Any relay that will pull in at
50 ma. or less will be satisfactory.
Most likely you will want to operate |
the unit from the 117-volt power line. |
In this ease, the value of R, should be
3000 ohms and R (500 ohms) would be ,
added in series as a current-limiting re- |
sistor. For a 50 ma. relay, R. should be |
approximately 2000 ohms. If the relay
draws less current or you use different
supply voltages, simple Ohm's Law cal- |
culations will derive the proper values
for R, and R.. A
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spend one hour a day with this furnuus. course

and prepare yourself for a rewarding future

BASIC ELECTRONICS

by Wan Valkenburgh, Heoger & Hevilla, Inc. e

3 - . o g L
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v T T
The civilion version of the extremely successful illustrated training
course used by the U. 5. Navy

The Navy course turned out naval trained technicians in record time. More than 100,000
naval trainces learned basie clectronics this casy “picture-book” way. The modern course
we offer also presents BASIC ELECTRONICS in a “picture-book” manner that everyone
can grasp, regardless of previous edueation. Only a knowledge of the basics of electricity
is necessary. o successful has the Rider published course proven in industry, that the
nation's leading firms use it to teach their personnel. And, now you can master the basics
of electronies at hume with this same “learn-by-pictures” training course! (This course is
available only from John F. Rider Publisher, Inc. or its dealers).

HERE'S HOW THIS EASY, ILLUSTRATED COURSE WORKS: Every page covers one complete idea.
There's at Jeast one carefully selected illustration on that same page to explain it. Then,
at the end of every section, you'll find review puages that highlight the important topies you
have just coverced. You build a thorough step-by-step knowledge at your own pace—as fast
as you yourself want to. The illustrations more than 800 of them and the text are the
perfect combination to make the subjeet of electronies completely understandable.

BASIC ELECTRONICS COURSE NOW AVAILABLE IN TWO WAYS

BASIC ELECTRONICS 5-VOLUME COURSE AVAILABLE AS HERETOFORE. The 5-volume civilian version
of the U. S. Navy course covers vacuum tube diodes and power supplies, amplifiers, oscilla-
tors. transmitters, and reecivers. This is the same us has been available heretofore.

BASIC ELECTRONICS EXPANDED COURSE. The INTEGRATED EXPANDED COURSE consists of 6 volumes,
including the 5-volume course, plus a 6th volume whieh expands into the areas of semi-
conductors, transistors, and frequency modulation. Transistors and semiconductors are the
most modern devices in clectronic teehnology. Everyone interested in the broad subjeet
of electronics now must have a fumiliarity with transistors and semiconductors. If you are
interested in learning the basics of clectronies, this 6-volume course is the bhest that you
can buy. If you arc among the great many tens of thousands who have completed the
S5-volume course. the 6th volume on semiconductors transistors, and FM is a book which
vou should own. It can be bought separately.

BASIC ELECTRONICS: £170, set of Vols. I to V in soft covers, $11.25. £170-H, all 5 vols. in single
cloth binding, $12.75,

BASIC ELECTRONICS EXPANDED course, #170-X, sets of Vols. I to VI in soft covers, $13.85;
£170-X 1, 6 volumes in single vloth bindins, $14.85.

BASIC ELECTRONICS Vol. 6 only, £170-6 soft cover, $2.90; 7170-6H cloth, $3.95,

ALSO AVAILABLE — A 5-VOLUME COURSE ON
BASIC ELECTRICITY

For those who wish to master the basics of electricity before they progress in electronics,
there is BASIC ELECTRICITY. This is the civilian version of the course on electricity
used by the U. S, Navy to turn out trained technicians. (This course is available only from
John K. Rider Publisher, Inc. or its dealers.)

More than 900 carefully selected illustrations supported by crystal-clear text make elec-
tricity completely understandable. #169, 5 vols. soft covers, $11.25 per set; #169-H all 5 vols.
in single cloth binding, $12.75.

These ond mony other Rider titles are ovailoble o!
bookstores, elecironic ports distributors, dept. slores or direct, Send for new catalog.

Buy these hooks today—No matter where you buy these books, we guaran=
tee satisfaction, or your money back within 30 days of purchase.

JOHN F. RIDER PUBLISHER, INC., 116 West 14th Street, Mew York 11, N. Y.
Canada; Chas. W, Polalon, Ltd., B8 Racise fd., Rexdale, Oat
Lapért: Aems Cade Campany. Ine., 630 3th Awe. M. ¥, C,
Ipdia: Asla Petdishing Mewia, Bombay pod oibsr citley
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Send for your FREE personal copy of
RADIO SHACK'™S 336-PAGE 1962 CATALOG
Nationwide standard of excellence in
Electronics, Music, Communications
1lso receive all other issues for 1 yvear!
Our bigger. better catalogs ofter the widest line of elees
tronie parts and equipment in the world! Latest in Stereo,
Hi-Fi. Ham Radio, Test Equipment, Pre-Recorded Tapes,
Tape Recorders, Records, Component Parts—plus 30
pages of new fun-to-build kits. Every item is easy to own
on new No Money Down Credit Terms. Every item is
guaranteed to satis{y or your money back

THIS COUPON

I Rjablo S Cory pt. 61K6R 1

: 730 Commonwealth Ave., Boston 17, Massachusetts !

[} Please «end me Radio Shaek’s new 1962 Electronics :

I Catalog and every new issue for the next 12 months 1

|l all FREE and POSTPAID. 1

1 Name = :

RADIO SHACK Corp. | Address :
Boston, Massachusetis L City & Zone __State [}
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WALTER ASHE
TRADES HIGHER

lhe always has since 1922)

You always save money dealing with Walter Ashe
Radio . . . because we always offer you more for your

used transmitters, receiver or other surplus amateur gear*

Find out for yourself . . . tell us what you have to trade
and what you want. We guarantee you'll be
genuinely surprised by the Walter Ashe deal!

Use the coupon below . . . mail it today!
T mh
Ty DO YOU HAVE OUR NEW

§; 144 PAGE AMATEUR CATALOG?

) Hg o .
! 3 .. AT'S F
s =T ; i
l T
e
 ; N r? -‘;b' Check the coupon. .. get the amateur's most complete

catolog of the newest in equipment, ports ond
supplies... everything you need!
*Made Since 1945

|§1
-'6.,'“_!-‘“ Fragpllian

— - e - - EEE - .S - - - - - - -

]
Phone: 1 WALTER ASHE RADID COMPANY
CHestnut 1-1125 : Depr. R-10-81, 1123 Pine Street, St. Louis, Missouri
WALTER 1 | am interested in
ASHE : What is the Ashe *“Surprise” allowance on,
]
]
RADIO CO. : nome
Dept. R-10-61 | Address
1123 Pine St. 1 City Zone___State
1

[ Send New Catalog [] Send Reconditioned Bulletin

St. Louis 1, Mo.

Maobilaire
Browning Mobile
CB Transceiver

Mobilaire
Tronsceiver

$159.50

To complete the finest CB radio com-
municatiens system available, Browning
brings you Mobilaire, the mobile trans.-
ceiver with the same quality components
as Browning’s base station equipment.

Now you can take Browning quality
with you wherever you go . . . car, boot,
other vehicles.

ORDER DIRECT FROM BROWNING AND SAVE!

. - ENM%_

102 Unien Ave. Laconia, N.H.

Send for free literature
and complete specifications

Browning Laboratories, Inc.
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ACOUSTICS
ANAGRAM

By JOHN COMSTOCK

(Answers on puge 126)

ACROSS

1.
4.

6.

8.

. Undesirable noise in

Audio.

Sound energy dissipated with-
out accomplishing any work.
Part of familiar term for full-
range reproduction.

A regularly occurring pulsation
of amplitude resulting from the
combining of two sounds or
tones.

. Opposite of treble sound fre-

quencies.

. Device used in a sound system

to attenuate a signal or couple
two impedances.

. Term often applied to a coaxi-

ally constructed speaker.

. Electro-acoustic unit of power

ratio based on the Napierian
base of logarithms.

. Coil found in speakers (abbr.).
. Class of audio amplification.

. Satisfactory in quality.

. Transducer that picks up sound

and eonverts it into electrical
currents (fam.).

. River in Italy.
. Unit of loudness.
. Material removed from surface

of phonograph recording disc

by the cutting stylus.
an audio

system.

. Opposite of a *‘dead’ or highly

damped room.

. High frequencies.
. Unit of stylus pressure.
. Equipment used to address large

gatherings (abbr.).

. Essential component in a hi-fi

system (abbr.).

. Recording companies' trade as-

sociation {abbr.).

. Frequencies above 20.000 cps.

DOWN

g
28

21.

26.

27.

28.

29,

. In acoustics.

Unit of sound absorption,

Electro-acoustic unit of relative
power. voltage, or current
(abbr.),

. The amount that an audio am-

plifier can increase the ampli-
tude of a signal.

- Sound in its third dimension.”

is the

i inertance
equivalent of _

. Transducer used in every audio

systens.

. One circuit of audio amptlifica~
tion.

. The - __ of audio fre-

guencies extends from 15-20,-
000 cps.

. The part of a speaker that re-

ceives power from the electrical
cireuit and converts it into me-
chanical energy.

Pertaining to the ear or sense
of hearing.

The *'receiving™ circuit of an
audio amplifier.

Ordinarily, sound is composed
of a number of

Organ used for the perception
of sound.

That portion of a magnetic cir-
cuit in which there is no ferro-
magnetic material.

. Loud. undesirable sound.
. Medium through which sound

waves travel.

. Sound ratio.
. Meter watched by recording en-

gineer (abbr.).

. "Twin" of *hi.™

www americanradiohictorv com

ELECTRONICS WORLD


www.americanradiohistory.com
www.americanradiohistory.com

\_\EE}SLECTRON ICS WORLD HAS

A BUYER FOR YOUR USED
EQUIPMENT OR COMPONENTS!

The 245,000 purchasers of
ELECTRONICS WORLD are
always in the market for
good used equipment or
components. So if you have
something to sell, let EW
readers know about it
through our classified col-
umns. It costs very little:
just 60¢ a word, including
name and address. Mini-

mum message: 10 words.

'} Martin Lincoln
| ELECTRONICS WORLD

For
further
information
write:

! One Park Avenue

i New York 16, N. Y.

BC-221 FREQUENCY METER. $69 50
Like New Condition Only o
askc IF Transto 25
RC.603 FM Receiver UL O !
eos i s B o T
et r'—:‘:-“-‘;' Arang New 18.95
R Tk o 29.95
lR'-lJ‘ T.r.ansqluu-r 49 50
BC-604 MF T nil f
s t';f‘ff"r i New 4.95
ntenna Mast Base
& 3-—a0" Ma 295
8C-191 Yrﬂn?T‘_I!lerL 14 95
e computar Tester | 2 iy i
wi DML
¢ ot her 5 12.95
s Zinaieator or  3.00
8.442 Antonna Relay 2.95
with Meter & vacuum Capacltor 195
ARR-2 Recriver. 4.95
ARC-3 Am Receiver 12'95
1 159 MO Exi 1 -
ARC-3 AM Transmitier
100-136 e, Exc t 1495
1.130a Signal Generator. 7 95
1-958 Fl‘(:‘lll‘!;i!';er‘!‘iilrl Meter. 795
MD.T Modutalor with (ol 5.95
winging okes. 1
c"ro ThE ara. WlicY 4.95
Send Money Order or Check with Order
Write for Bulletin No. 33— LOADS OF BARGAINS!
2430 S. Michigan Avenue L] Dept. EW10
Phone: CAlumet 5-1281 Chicago 16. IH.

7 OUT OF SPAGES

1o tell you ail aboul AUDION'S
*Out of this World Hi FI Values®

| . P

o | audign

. | Cotoleg | 25W Oxford Road
beSSmemmemommooe- Massapeqea, Newordj

October, 1961

Marine Electronics
(Continned from page 62)

not touch the chart. Do not disconnect

‘ the motor or motors so as not to disturb
| the power-consumption balance. Make
sure that the full input voltage is ap-
plied to the sounder.

After a thorough warm-up. adjust the
tuning slugs or trimmeis for maximum
output. using the minimum possible in
put from the audio generator.

When the pulse generator is a vac-

| uum-tube oscillator, a slightly different
technique is emploved. With the trans-
ducer to be used with the sounder con-
nected. and with the sounder operating
lat the correct input voltage. adjust the
oscillator transformei’s tuning slug to
produce the maximum kick on the low-
est a.c. scale of a v.o.m. connected across
the transducer terminals. Now disable
the keving and connect a scope {(s\veep
off) and an audio generator as shown in
Fig. 13. Warm up the sounder. scope
and generator.

Using a clip lead or other convenient
means. kev the sounder slowly, attenu-
ate the scope input signals as required.
and adjust the audio-generator [re-
quency until a circular pattern is ob-
| tained. The audio generator is now set
for the frequency at which the energy
transfer between the pulse generator
and the transducer is maximum. This
setting will be quite close to the rated
frequency of the sounder. When adjust-
ing the audio generator. do not allow the
pulse generator to run for more than a

few seconds at a time.
| Remove the scope and. without dis- |
| turbing the setting of the audio gener-;
| ator. connect the latter across the trans-
ducer terminals. Connect the scope or al
v.t.v.m. to the amplifier output as be-|
fore. using the 10.000-ohm load with
recorders. and adjust the tuning slugs
or trimmers for maximum output with
the minimum inpu
Small sounders having a single ad- |
justment may he aligned or tuned guite
well without instruments if they are in
operating order but seem insensitive.
Set the gain at a maximum and, if a sec-
ond echo appears. proceed (o water deep
enough to cause it to disappear. Then
attempt to bring it back by adjusting
the tuning control. If this is not possible
the tuning was correct. Return to shal

lower water and make sure the tuning
has been re-set properly. If it is not pos-
sible to obtain a second echo in more
than about 10 feet of water, the sounder
probably requires further work
Accuracy: The accuracy of flashers
and recorders is dependent entirely
upon the scanning or stylus-drive motor
running at the correct speed. Too high a
speed will give depth indications higher
than the correct value and vice veisa.
Check d.c. motors for correct gov-
ernor setting and, if they cannot be
brought up to speed, check for tight
bearings. a partially shorted commuta-
tor, or faulty windings. Input voltage
must, of course, be correct
| The speed ol a.c. motors is controlled

www.americanradiohistorv.com

TV-RADIO Servicemen or Beginners
SEND FOR

’
oy/«&%/
7-Volume Job Training Set
on 7-Day FREE TRIAL

The First Practical
TV-RADIO-ELECTRONICS
Shop Library

Answers ALL v
Servicing Problems QUICKLY . ..

Mokes You Waorth More On The Job!
Examine Coyne's ail-new 7-Volume TV-
RADIO-ELECTRONICS Reference Set for 7
days at our cxpense! Be convinced it gives you
the way 1o easier TV-Radio repal time sav-
ing. practical working knowledge that helps
you gel the BIG money! See how to install
service and align ALL radio and TV sets. even
color-TV. UHF. FM and transistorized equip-
ment. New photo-instruction method ts quick
and easy to understand. No complicated math
or theory—just practical facls you can put to
use immediately right in the shop. or for ready
reference al home. Over 3000 pages. 1200 dia-
grams: 10.000 facts!

Like An Electronics Expert At Your Side!

vOL. 1—EVERYTHING VOL. 5—EVERYTHING
ON TV-RADIO PRINCI- ON TV TROUBLE-
PLES! 100 s O SHOOTING! Covers all
ractical explanations: types of ts. 437
s; illustratio din

ons 18
vOL. 2—EVERYTHING vpL. 6—TV CYCLOPE-
ON TV-RADIO-FM RE- DIA! Quick and toncise
3 pages: answers to TV problems
in alphabetica

t order,
VERYTHING

vOoL., 3— including UHF, Calor
ON TV.RADIO CIR- TV and Transistors: 868
s pages

voL. 7—TRANSISTOR
CIRCUIT HANDBOOK!
Practical Reference
covering Transistor Ap-

jons; over 200
E Diagrams; 410

vOoL, 4—EVERYTHING
ON SERVICING IN-
STRUMENTS! Houw they
work. how to use them
3 ed

t

pages

DIAGRAM BOOK FREE!
For prompt aclion, we’ll also send
you this big book. “150 Radio-
Television Pieture Patterns and
Diagrams Explained” ABSO-
LUTELY FREE just for examin-
ing Coyne's 7-Volume Shap Li-
brary on 7-Day FREE TRIAL!
Shows how to cul servicing lime
by reading piclure-patterns. plus
schematie diagrams for many TV
and radio sets

SEND NO MONEY
Just mail coupon for 7-Volume TV-Radio Set
on 7-Day FREE TRIAL! We'll include the DIA-
GRAM BOOK FREE. If you keep the set. pay
only $3 in 7 days and $3 per month until §27.25
plus postage is paid. Cash price only $24.95. Or
return set at our expense in 7 days and owe
nothing. Either way. the FREE BOOK is yours
lo keej : Offer is limited. so mall the coupon

FREE BOOK—FREE TRIAL COUPON

-3
Q
=]
>

b Educational Book Publishing Division ]
Y COYNE ELECTRICAL 5CHOOL [
1455 W. Congress Parkway, Dept. AV-EW, Chicage 7, 1W. 8
' Send me COYNE' S 7-volum Applied Prac- 8
3 tical TV-RADIO-FLECTRONICS Set for 7-Days g
1 FREE TRIAL per your offer Include ‘"Patterns & 3
g Diagrams™ book FREE! 3
[ ]
1 Age :
] C . ]
: city Zone State i
Check here if you wa: 2t C.0.D. Coyne I
1 pays postae on C.0.D. and cash orders. 7-Dav 0
1 Money-Back Guarantee ]
T T I T L L L
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for outstanding value. ..

Build Your Own

superb Scott Stereo Components!

Have fun . .. save money . . . get the best! Now you can build your own world-
famous Scott components . . . and you can make substantial savings compared to
the costs of the nearest equivalent factory assembled units.

H. H. Scott kits feature the same engineering, same high performance, same fea-

tures and parts as do the factory wi

red components. Tuners have exclusive Scott

Wide-Band design with factory aligned silver-plated front ends. Amplifiers use
H. H. Scott’s superb conservatively rated transformers.

Scott kits are fun to build, too. The wires are pre-cut to exact length and pre-
stripped. Instruction books are in full color to help you see exactly what you're
doing. Mechanical parts are factory-riveted to the chassis.

For a genuine H. H. Scott System at a real saving, choose from these fine kits:

LT-110 FM Multiplex Stcreo Tuner Pre-wired and alig

front end and multiplex sections; Wide-Band design;

2.2 uv sensitivity (JHFM); §159.95"

LK-48 48-Watt Sterea Complete Ampilfier Kit A truly
perior amplifies with power enough to drive even
most inefficient speaker systems. Only $119.95*

LK-12 72-Walt Stereo Complete Amplitler Kit Fabulous

Scott features never before avallable in a kit

ned LT-10 FM Tuner Kit Unique €2-A-Line alignment sys-

tem. Sensitivity 2.2 uy (IHFM). §93.95¢

LC-21 Stereo Pre-Amplifier Kit Exceptional versatility.
16 front panel controls; frequency response for op-
tional laboratory applications 8 to 50,000 cps! §99.95¢
LK-150 130- watt Stereo Power Amplifier Kit Conservative
design, massive transformers unsurpassed per-
formance. $169.95°

su-
the

de-

rived center channel controls; tape monitor; $159.95¢

Name

* slightly higher \West of Rockies.

LK-72 Amplifier Kit

complete details on
money-saving Scottkits.

- —— -
& AdAress. . ... i
FREE, City)simspare Zone State............
2
Colorful and detailed 20.page m H.H. SCO’I"I‘
“Guide to Custorm Stereg” in- Export: Morhan

Exporting Corp.,
458 Broadway, NYC

110

cluding complete technical infor-
mation on Scottkits.

LEARN

TRANSISTOR, COMPUTER OR
RADAR ELECTRONICS

AT HOME!

1

{T] Prepare now for a profitable career
1n one of these growing fields. Learn
theory and practical application of
all makes and types with proven
home study courses from the Philco
Technological Center.

For FREE information write:

PHILCO

TECHNOLOGICAL CENTER

P.O. Box 4730, Denl. W-2, Philadclphia 34, Pa.

H. H. Scott, Inc., Dept. 160-10

11 Powdermil! Rd., Maynard, Mass.

[ciTizENS BAND EQUIPMENT
LIGHTNING PROTECTION

= - o
HH-TBLITI-BUG " ~Jam .wzj( !&

® For ony standord coox. - 7 o
f: j\/ $3.95

Tal coble
- Net

o Will not effect perfarmance

See your Local Distributor
621 HAYWARD ST.
MANCHESTER, N, M.

CUSHCRAFT

ENGINEERING DEGREES

E.E. Optlon FElectronles or Power
ivll, Mechanical, Physics.
Also in Liberal Arts

> | Earned through Home Study
Specify course desired
Pacific International
College of Arts & Sciences
Primarily a Correspandence School
Resident classes alto available
5719-R Santa Monica Blvd.. Hollywood 38, Calif.

5

PACIFIC

INTERNATIONAL]
c A
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by the supply frequency which, in turn,
iIs dependent upon the power-supply
vibrator frequency, Most “off-the-shelf"”
replacement vibrators are close enough
to the rated frequency to hold the accu-
racy of the sounder within the manu-
facturer's specifications. However, an
occasionally fussy customer will insist
on one that is exactly 60 cps. When such
selection is necessary. a vibrating-reed
[requency meter is a great convenience.
Friction and defective motor capacitors
will also affect the speed of motors used
in sounders.

Inaccuracies in scopes are caused by
incorrect sweep speed. Check the RC
circuit and, if the capacitor is good, ad-
just the series resistor as required,

The best way 1o check for the source
ol inaccuracy in a meter-type indicator
that is electronically timed is to work
backwards from the meter movement
through the gating and pulse circuits.

Strays: Random flashes around the
dial of a flasher or on the screen of a
scope, or short, black marks scattered
over the chart of a depth recorder, are
known as strays. They can be caused by
turbulence due to barnacle growth on
the transducer or other underwater fac-
tors, by vibration, or by electrical pick-
up through the transducer or power
cables. Remedies include grounding the
sounder, connecting a capacitor of sev-
eral hundred microfarads aecross the
power leads, and separating transducer
and power cables. if they run close
together. If not already installed, con-
ventional radio noise-suppression ca-
pacitors should be connected to the
engine generator, the voltage regulator
and also the coil on spark-ignition en-
gines.

If the strays assume a regular pat-
tern. the trouble is probabiy due to de-
fective filtering or spurious oscillation
in the sounder itself. Check plate and
bias-supply filtering and bypass and de-
coupling capacitors.

A conmipletely black chart on recorders
can be caused by lack of bias on vac-
uum-tube pulse generators or on the
output tube, or by a defective fix
marker switch.

Conclusion

As the technician gains experience
with depth sounders, he will soon be
able to spot transducer, stylus, and
keying troubles quickly. Once these ele-
ments are out of the picture, the re-
mainder resolves itself into straightfor-
ward electronic troubleshooting. Aside
from the electro-mechanical items and
transducers, the author has, during the
past ten years, found the following to
be the most common trouble points:
shorted buffers, defective 2D21's, open
gain controls (when used to control
plate veltage), shorted motor capaci-
tors, leaky coupling capacitors, open
windings in iron-core transformers, and
open screen resistors.

Nothing has been said about checking
| for lack of plate voltages, vibrator trou-
| bles, or lack of high voltage or sweep on

scopes; for it is believed that this would
be “old stuff” to the radio, TV, and audio
| man. A

ELECTRONICS WORLD
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L., UNCOMPROMISING ENGINEERING

S IN SERVICE INSTRUMENTS: everything from Scopes to Probes

L3
2
DC-5 MC a
5” Scope 2460
Kit $79.95 taq Al

Wired $129.50 1
Also Avail.—5" Push-Pull Scope 2425
Kit $44.95 Wired $79.95

tPat. £2,790,051

Peak-To-Peak
VTVM =232

& tUni-Probe®
Kit €29.95
wired $49.95
VIVM 5221
Kit $25.95
Wired $39.95

000 . 008"
@!0 a [\#]
[ ]

¢ ©UVUOLODVOOEE o

o HiHiithi @

t

Dynamic Conductance

Tube & Transistor Tester 2666

Kit £69.95 Wired $109.95
Complete with steel cover & handle

TV.FM Sweep Generator
& Marker 5368

Kit $69.95 wired $119.95

NEW Melered
Variable
Aulo-Transformer
AC Bench
Supplles:

#1073 (3 amp.)
Kit $35.95

Wired $47.95
Z1078(7Y2 amp.)
Kit $42.95

wired $54.95

NEW Extra-Low-
Ripple & &

12 Voit

Battery
Eliminator

& Charger 1064
Kit $43.95

Wired $52.95

NEW AC
Volt-watt
Meter #260
KIt $49.95
Wired $79.95

1350 Combinations!

Series/Parallel R-C
Combination Box #1140
U.S. Pat. No, 2954518

Kit $13.95 Wired $19.95

An original. exclusive E1CO product
designed and manufactured in the
U.S.A, {Patents Fending)

TRANSIS-
TORIZED
Stereo/
Mano
4-Track |
Tape ?
Deck K
Wired ]
Model |
RP10OW
$399.95
Semi-Kit
Model

RP100K
Electronics in Kit form $299.95

) e o

NEW 60-Watt CW Transmitter 2723
Kit $49.95

wired $79.95

products 1o

'_1.__ Sy F' choose from! ‘ (PAT. PEND.} .
I E1C0.3300 N, B1vq (¢ 7 o= ==
. d.LiC =
1 O Send free 1. Dage NY. Ewgg 1
I ;’f“flbutor s na ca'a"?e &
end F,
Send ﬂew 36 E@ -
I forwhich fe "‘}geeGZUS'DEBDOK TO Hi.fy ' . %
| POStage & hangjin, <~° fo { e, NEW DelLuxe
Name | *  Citizens Band Transceivers: Citizens Band TransCelvers:
1 #770:117 VAC- 2£760:117 VAC—
Address I Kit $69.95 Wired $99.95 Kit $59.95 Wwired $89.95
City I #771:117 VAC & 6 VOC,* #761:117 VAC & 6 VOC,*
——— Zone State | =772:117 VAC & 12 VDC*— 3#762:117 VAC & 12 vDC*—~
=== Kit $79.95  Wired $109.95 Kit $69.95 Wired $99.95

Listen to the E1CO Hour,

October, 1961

Over BO vnique

WABC.-FM, N. Y 95.5 MC, Mon.-Fri.,

NEW FM-AM Sterea Tuner ST96
Kit $89.95 wired $129.95 Inc. FET

CW Transmitter #720

90-watt

U.S. Pat. No. 0-184776
Wired $119.95

Kit $79.95

NEW 70-watt Integrated
Stereo Amplifier ST70

Kit $94.95 Wwired $149.95

NEW 40-watt Integrated
Stereo Amplifier $T40

Kit $79.95 wired $129.95

—
& -

|

Universal Modulator
Kit $49.95
Cover E-5 £4.50

Oriver #730
wired $79.95

“Including Posi-Lock®

Mounting Bracket

7:15-8 P.M,

See our other advertisemeni on page 32

www amerieanradiohietory com

Boowshelf Speaner System HFSI
Kit $39.95 wired $47.95

Grid Oip Meter 2710

Kit $29.95 Wired $49.95

Over 2 MILLION EICO instruments in use. Compare EICO side-by-side critically with products selling for 2 or 3 fimes more,
Buy your EICO right "‘off the shelf'” from 1500 neighborhood dealers coast to coast, most of whom offer budget terms.

=

(=]
o BRI

Transistor Portable Radio RA6
Kit $29.95 Wired $49.95 Incl. FEY

Add 5% In the West
1M
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-PAGE ELECTRONICS CATALOG

‘ WORLD'S BIGGEST +- MOST COMPLETE
he

$

EVERYTHING IN
ELECTRONICS
including exclusive
products & special
values avoilable
only from

1962 Ao

AO
oatA00 &
\n:t== raos 3%

ding !
Ind:omp"" heag

knlqht"‘“

cAtALOC

SAVE N
MOST All-Transisto! Stere!

ON EVERYTHING IN ELECTRONICS

exclusive money-saving KNIGHT® products
SAVE MOST on famous KNIGHT Stereo Hi-Fi — comparable

® New Stereo Hi-Fi Systems—Everything in Hi-Fi Components to the best in quality, styling and performance, yet priced far

® New Multiplex Stereo FM @ Ali-Transistor Stereo Hi-Fi lower. Select super-value KNIGHT components or complete

® Money-Saving Build-Your-Own KNIGHT-KITS® for E Need systems (including latest Multiplex Stereo and All-Transistor
Rl o e Crar ) SiomEvEnyNee hi-fi) and save most. KNIGHT products are acclaimed by all

© Best Buys in Tape Recorders, Tape, and Supplies those who recognize integrity in design and manufacture and

@ Citizens Band 2-Way Radios ® Short-Wave Receivers who appreciate value.

® Amateur Receivers, Transmitters, and Station Gear NO MONEY DOWN

® Latest Public Address Systems, Paging and Intercom Equipment on Allied’'s new Credit Fund Plan

©.TV Tubes, Antennas, Accessories ® Balteries, Wire and Cable Now—enjoy 50% more buying power—upto24 months

® Test and Laboratory Instruments @ Tools, Hardware RO Rl AR Cn i fof iR n i

® Huge Listings of Parts, Tubes, Transistors, Technical Books SEND FOR 444-PAGE CATALOG TODAY!

Satisfaction Guaranteed or Your Money Backhk A L L I E D
112 ELECTRONICS WORLD
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e L T N

Send for
MONEY-
SAVING

\4,‘--‘-“-*‘“5'2'” 1962

ALLIED

ELECTRONICS CATALOG

VALUE-PACKED
featuring exclusive products
and special valves available
only from ALLIED..

444

PAGES

SAVE MOST on everything in Electronics for
everyone! Enjoy every buying advantage:
get fastest service from the world’s largest
stocks, lowest money-gaving prices, expert
personal help- -satisfaction guaranteed or
yvour money back. Get the world's biggest
Electronics Catalog now FREE!

“EASY TERMS —NO MONEY DOWN

For FREE catalog, fill in,
detach, mail card todayl

www americanraliohistorv com

Name_
PLEASLE PRINT
Address.
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o Everything in Stereo Hi-Fi

Zone

City

o KNIGHT® Super-Value Stereo Hi-Fi
e Tape Recorders & Phono Equipment

e Citizens Band Trunsceivers

State__

e TV Tubes, Antennas, Accessories

» Parts, Tubes, Transistors, Books, Tools

e Amateur Station Equipment

302

o Public Address & Intercom Systems

e Test & Lab Instruments
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Send for the
444-PAGE 1962

ELECTRONICS

CATALOG!

MOST COMPLETE -

SAVE ON EVERYTHING

Kit Builders, Experi-

menters, Hi-Fi fans,

Servicemen, Engineers
“SAVE MOST ON:

« Knight-Kits®— Greatest
Build-Your-Own Kit Line
* Knight® tamowvs Stereo
Hi-Fi + Everything in
Stereo Systems & Com-
ponents « Tape Recorders
& Phono Equipment « TV
Tubes, Antennas, Acces-
sories - Parts, Tubes,
Transistors - Tools &
Books +« Amateur Station
Equipment « Public Ad-
dress Systems

Satisfaction Guaranteed or Your Money Back!
EASY TERMS— NO MONEY DOWN

FILL IN

diohistorv.com

FOR FREE ALLIED CATALOG

OTHER SIDE OF

THIS CARD—DETACH
AND MAILIT TODAY!
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B16 PLUS/

in your 1962

0l kenight-Keits 1

W for 52 and simply great /

All-In-One FM-AM Tuner-Amplifier MULTIPLEX Self-Powered
Kit with latest built-in MULTIPLEX Adapter Kit, for Sterec FM
Steféo FM o win yuni e in. - $129.95 reception. .......... $19.95

new
- HOBBYIST KITS

All-TRANSISTOR Wireless Intercom

TRANSISTORIZED
System Kit (2 units), ., ... . $45.90

Elecironic Tach-
Ometer Kit, $24.95

building a Knight-Kit is the
most satisfying do-it-yourself
experience in the world!

B B1G REASONS WHY:

® Convenience Designed—makes you a kit-build-
ing expert—even the very first time!

® Wonderful to Build--you’ll marvel at the sheer

ease of assembly with the exclusive "show-how™
manual guiding you like a good instructor.

® You Own the Best—you’ll enjoy with pride a true
custom-built product, professiconal in its engineer-
ing and performance.

® You Save So Much—because you buy direct
from Allied at our money-saving volume prices—
and because you do the easy assembly yourself,

® Easiest to Buy—NO MONEY DOWN on Allied’s
new Credit Fund Plan—easiest terms ever!
MONEY BACK GUARANTEE: Buy any
Knight-Kit. Build jtl Use it! You must be
satisfled or you get your money back!

ke v SRR QUG

Amazing 100.in.
Science Lab Kit

Phone and ¢
Tromminer Kit

Deluxe Stereo FM-AM Tuner Kit ALL-TRANSISTOR 50-Watt
with latest built-in MULTIPLEX Stereo Amplifier Ki-, less
StereoFM . ............ $99.95 COSCmy = g eI Uy $79.95

DElecionic  am-spam s TOR 2-80ng
...... - rtwave DX.
$29.95 Receiver Kit. ..., . . erS':';d?SO

W

Tube Teste,
%< ©:- %99 50

:

-

¢ World's Largest Stocks ¢ Lowest Money-Saving Prices
+ Fastest Shipment « Expert Help o Easlest-Pay Terms

ELECTRONICS + Satisfaction Guaranteed or Your Money Back
for everyone

send for the world's biggest
electronics catalog!

see more than 90 KNIGHT-KITS

21 HIGH-FIDELITY KITS Send
25 HOBBYIST KITS ‘ 3
31 INSTRUMENT KITS or it

14 AMATEUR & CITIZENS BAND KITS

KNIGHT-KITS are also available in Canada

o World's Larges!
R A .-' Electronic .
o Supply House '

October, 1961

- R SR D D O OGS G SR . —q
ALLIED RADIO, Dept. 199-K1 l
"% 100 N. Western Ave., Chicago 80, IIl. :
1
i ] Send FREE 1962 ALLIED 444-page Catalcg :
i i
= Nume :
l FLEASE PRINT I
: Address :
] ]
: City Zone State :
- L------------------------------J
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COMPONENTS o TOOLS e TEST EQUIPMENT e HI-FI @ AUDIO  CB * HAM ® COMMUNICATIONS

New Products
and Literature for
Electronics Technicians

ISOLATION TRANSFORMERS
United Tramstonmer Corp. has added a series
I of ultra-shielded isolation transformers 1o its
NI series as the 1IHUC-15,
hesigned to simulate battery operation. these
units can be wsed lor extranety critical dvonits
requiring the ultimate in bolation tor power-line
equipment. according to the cotmpany, Fhe HiT-
153 has a power rating ol 150 watts indusirial and
120 watts 10 MIL-T-27A, Fitective capadinn be-
tween primary and sccondary windings is less
than .1 el Input and owmpot terminals are
brought out on opposite sides of the special hons-
ing tor maximun isolation,

PLUG-IN PHASE UNIT
Hewlett Packard Company is now in produc-
2 tion on a new unit for phase-mgle mesure-
ment, with acenracy approaching 1 degree.
Designed as a plug-in onit for the eompany's
Models H524B-CD electronic connters, the Model
3261 phase anit equips the counter to measure

7= t
i~ a @ ° 3
| - <Q

-9 ey

iy lead or g phase angle beiween 1wo signals
i the T to H.000 epsyangs. For hequendies from
396 1o 104 cps, a X3600 frequency mnltiptier pro-
vides readings dirvect in tenths of a degree. A
other frequendies readings are presented in time
units, with resolution of 1 uscc. for full tre-
quency range.

ENCAPSULATED RESISTORS
Texas  Instruments  Incorporated  has an-

nounced the commercial availability of oo
Lg-watt hermetic predision resistor encapsulated
in hand glass. Measuring enly 4”7 in lengih, these

new Weewatt carbon filin units are the same size
as conventional 1/10-watt ilm resistors,

The Type CG-VA resistors are now available in
viues from 10 oluns to 100,000 ohms at a toler-
ance of £ 1%.

SWEEP GENERATOR/MARKER
Paco Elcctronics Company, Inc. is now ofler-
4 ing the Modet G-32 sweep generator and
marker adder, designed for versatility and case
of operation.
As the r.f. output is swept in freguency. an
clectronic voltage regulator keeps the amplitnde

116

constant. Paual attenvators permit close control
of output voltage o match circuit conditions.
Sweep widih is also continuously variable,

Frequeney coverage is 3 to 220 me. in five
fundamentat sweep-liequency  ranges.  Sweep
width is 0 to over 20 me. on high-frequency
ringes, continunousty variable; the marker oscil-
lator is crystal-controfted.

PRINTED-CIRCUIT ADHESIVES

5 Minncsota Mining and Mannfacuring Co.

has announced the developnrent of fonr new
tiguid  synthetic  resin-base  thermoserting ad-
hesives for bonding copper foil o phenolic or
epoxy-impregnated  base stock, phenolic paper,
epoxy paper. ad epoxy glass materials in printed
circnit manntacre.

The fonr adhesives, desigmated as EC-1833, EC-
1R37. EC-2080, and FC-2130. have been developed
to meet cach individual manufactuver’s requrire-
ments,

V.H.F.-U.H.F. POWER OSCILLATORS
6 Microdot Inc, is now ollering a new line of

v.h-nhd. power oscillators featuring com-
pactly  designed  rd.
ringes from 200 to
10530 me. and power
ourpnt from 50 mw.
to 50 watts.

Ihie mew nuits can
be msed for antenna
evalnation, calibra-
tion of power measor-
ing «devices, driving
amplifiers and  solid-
state  variactors,  and
other applications re-
(||||r|ng more ]7!)“’01'
than milliwatt signal generators can provide.

The osdllators are comimumsly tunable over
2:1 frequency bands and have a high ratio dial
featuring negligible backlash and a logging scule
penmnitting a resettability of 0029,

Model 108 offers a vange of 220 to 530 mc.
while the Maodel 410 covers from 500 o 1050 me.
Both eperitte from 115 volis a.c., measure 8% x
11V” x 197, and weigh 45 pounds.

with

cavities frequency

WAFER CAPACITOR
AMP Incorporated is now marketing a new
7 wafer aapicitor, molded in silicone rubber,
which is ideaily suited tor encapsulation in epovy
resins, for applications involving heavy shock,

www.americanradichistorv.com

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 130.

vibrinion, and
wemes,

temperature mwd  altinde  ex-

I he new nnic is aailable in o range of capaci-
tance trom 100 uul. o 1 af, 07 working
voltages of 2 to 12 kv, pube, 4 to 13 kv, doe It
is extremely light in weight with minimmn size
as siabl as WY x 1WA x 147,

BUTTON CAPACITOR
8 Sangamae Elearic Company has announced
A new weldedsseal burton capacitor which is
said 1w embody the high-frequency ehavacteristics
and veliabiliny associated with hevmetically sealed
units,

Ihe solderv-free design completely eliminates
the restrictions imposed by relatively fow-melting
point softsolder seals and thus permits operation
at high ambicut temperatures, This also allows
high-temperatme soldering techniques for casy
civenit installation withont risk of danage to
capacitor seals,

Capacitance values np to 1300 gaf, a1 500 volts
ave available, in a wide variety of mounting
configurations.

MINIATURE PLUG LINE
Cannon Eledtric Company has added a new

serics of connectors (o its line.
he TM (Twinax Miniature) plugs are de

signed for subminiature applications involving a
common shicld over a wwisted pair of wires or
for requirements imolving rwo  power leads,
therehy veplacing two subminiatnre plugs. Iden-
tical inserts with cither male or female contacts
arve nsed for both plug and receptacle.

The inserts «an be removed tor bench solder-
ing and are assembled into the plug shells before
the appropriate clamping parvts are assembiled.

TUBE TESTER
Sencore, Inc. has announced the availability
] of an improved version of s tbe tester
which is being mar-
keted as the "Mightv
Mite 11,7
The improved
tester. Madel TCIIE,
is designed 10 check
all the tibes that the
carlier maodel  conld
handle plns the new
G-E compactrons, the
new  Svivania 10-pin
tmbes. and RCA v
vistors anmd nenars.
L he coner of the case is mirvored so that it cian
be set at any angle and nsed for TV adjustments,

SILICON PLANER TRANSISTOR
I‘I Fairchild Semicondudator has developed a new

silicon planav transistor which has broken all

speed records for fast switching in saturating
logic circnits.

The mew device, designated the 2N709, is ca-

ELECTRONICS WORLD
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pable of switching speeds “two to three times laster than any existing
gernaminm or silicon ransistor,” according to the company.

The transistor is ated at 300 mw. of power. Tts highapeed features
inchude: 1y pical chirge storage time.constant of 3 nanosecconds; average
propagation delay time of only 2.5 nsec, in dircet-coupled ramistor logic
cirenits: average propagation delay time of 7.5 nsec. with a tise time of
4.5 nsec, in TDL logic civeuits,

H.F. TRANSFER VOLTMETER
‘] Ballantine Laboratorics, Inc. is now marketing its Model 303 high-

hequency  transter voltmeter by means of which an anknown ac.
wltage may e measured
in terus of a doe voltage,
The disign s such that
the transfer impedance ol
the  probe  iv unilorm
eps to 30 mc Y
v ouses ol the &5y
new iustroment will be
in standands laboratories
lov calibration ol rd. sig-
mal sonrces, .. voelt:
meters, and the frequency
resporse of amplihics o
other  deviees,  Accuriacy
of transfer is 1% lrom 25 ¢ps to 10 me. and 5% from h) me. to 30 me.

CURRENT-MODULATED TESTERS

Moduironics, Ing, is now oflering 4 new line of correntanodulated
]3 testers designed  to eliminate  time-consmning breadboarding. “Fhe
new units are capable
of guickly determining
the de. amd‘or o
characteristics of snch
he.-excited componeins
as sener diodes, match-
ing diodes.  rectifiers,
chokes,  Olters,  trans-
tormers, telay coils, and
solenoids,  as well as
meter  movements,

power supplies, ¢te,

1 he instroments make use of a 60-¢ps internal current-thodulated cireuit,
while providing for external modulation of frequendies from 20 (o 100,IH
cps. Lhiree models (0-80 volts, 0-10 volts, 0-250 volts) aie inchedad in the
series,

MICROMINIATURE RESISTORS
]4 bale Electromics, In¢, has ammounced a line of microminiature vesis-
wrs, utilizing the standavd RCA water. which can be made to cus-
tomer specifications. Dimensions of the wafer are 317 x 317 x 0107, The
walers lunve 12 interconnecting notches, three to each side.
Electrical specifications are: resistance range trom 100 to HO000 olnis,
* 17%; temperature coclhicient of 100 ppni-per-degree € and maximum
dissipation of V2 watt per waler.

MODULE TEST INSTRUMENTS
] Rurr-Brown Research Corporation has added the Model 1800 Scrics
to its linc of transistovized laboratory test equipment.

I'he new series ome-
plovs standard  sub-
modules including  dif-
ferential and  chopper
stabilized  operational
anmplifiers w0 provide o
viariety of gain ranges.
gain  sweps,  frequency
respotise, and  outputs.
The wypical instrument
provides variable gain
ol 0 to 1000 over O
to 200000 cps witle an
input impedanee gueater
than I megohm and an
outpnt impedanee suitable for driving a [00-ma. galvanometer.

The 1R800 Serics features a plug-in nodular package with up to 8 units
accommodated in a 34”7 x 19”7 standard rack.

ELECTRO-OPTICAL CONTROLS
]B Raytheon Company's Industiial Components Division is now in pro-

duction on a relay and potentiometer, both designed for noise-free
control of a.c, or d.c. signals over a wide range.

These 1wo clectio-optical components incorporate a light bulb and
photocell, assembled in a light-proot casing. A vaviation in the input o
the fom-terminal devices cavses o change in the output resistance, There
are no moving parts or cheerrical connection hetween the control it sige
nal circuits, climinating noise and resulting in inherently long operating
lite.

The Model CK-1111 incorporates a special gas-discharge

October, 1961

ENGINEERING WRITERS

Your 6 answers may put you in
line for unusual Project Positions
with General Electric

[0 Do you have your BSEE degree together with axperience
in our product line?

Or, are you an E.C.P.D.-accredited Technical-School grad-
vate with military experience that includes 2 or more
years’ maintenance or repair experience on either radar
systems, computers (fire control or GCl radar) or sonar?

[0 Do you feel you have a high level of technical compe-
tence — approaching that of a design engineer?

O Do you have three or more years’ Engineering Writing
experience that may be related to our needs for large-scale,
advanced elecironic systems?

O Could you accept the responsibilities, develop the
schedules and meel deadlines in a way that would be
expected of you as a professional employee? Could you
inspire your technical writer associates to follow your
leadership?

[0 Are you interested in continuing your own self-develop-
ment in Company-sponsored educational programs?

O Would you like to continue your career as a professional
employee of a diversified, technically oriented Company
that is an acknowledged leader in the market areas in
which it competes?

If you can answer yes to these questions, you are
a long way toward qualifying for openings within
General Electric’'s Heavy Military Electronics De-
partment. You'll be working on some of the most
advanced electronic development programs underway
today—like HIPAR, designed to triple the Nike-
Hercules system capability by tracking smaller,
faster targets at greater distances than was previously
possible. You'll join a publications organization that
has grown 700% in the last eight years with no end
in sight. And you’ll join an organization where you
are treated—and paid—as a professional employee,
where the demand for Engineering Writers will con-
tinue into the foreseeable future.

Upon receipt of a detailed summary of your ex-
perience and background, we’ll send information that
will help you make an objective comparison. Reloca-
tion assistance will be provided. All qualified appli-
cants will receive consideration for employment with-

out regard to race, creed, color, or national origin.
17802

WRITE IN CONFIDENCE TO
Mr. George B, Callender
Engineering Administration, Section T-11
Heavy Military Electronics Department
Court Street, Syracuse, N. Y.

GENERAL @3 ELECTRIC

17

www americanradiohictorv com


www.americanradiohistory.com
www.americanradiohistory.com

NEW SAMS BOOKS

JUST OUT—THIRD EDITION OF 9

Still Only $1.50
 Completely Updated
and Fully Revised
% Includes Over 800
=i New Substitutions
[ Latest edition of the book you'll
find useful every day. Containa
| l only DIRECT aubsatitutions,
|
volume). Lists 2,759 substitu.
tions for 1,687 receiving tube types. Shows 224 in-
dustrial and 602 European suhstitutes for American
receiving types; 513 American for European receiv.
ing types; 465 picture tubes with 1,136 subatitutes.
Includes useful data on tube substitution. A “must”
for every tube caddy and service bench. s
96 pages: 534 x 83147, Only. . ... .. .. lso

THE FAMOUS HOWARD W. SAMS
Now includes 5,234 aubatitu-
New On Industrial Electronics!

Tube Substitution Handbook
tions (808 more than in prior
Using The Oscilloscope In Industrial

— Electronics
| e ocort by Middleton & Payne
niAL q q
| l;l‘:c".“.'gmﬂ Explains how to use scope to test
| R industrial equipment such as thy-
L4 ratron controls, ignitrona and

controls, saturable reactors and
magnetic amplifiers. radar equip-
ent, automotive ignition ays.
tems, transistorized contrals.
irat 4 chapters cover basics:
scope information capability, op-
erating features, characteristics, general use in in-
dustrial electronics. T'en ot her chapters discuss wave.
form photography, lab applicationr, scope mainte-
nance and calibration, etc. Includes handy scope
sL)e(‘iﬁcmions charts ag well a8 numerous waveforms
showing normal and abnormal operation. 256 [3

pages, i14 x 814”7 Only . .. . . 495

Industrial Transistor & Semiconductor
Handbook

by Robert 8. Tomer

Now avaitahle—latest, most
complete data on Industrial semi-
conductors, their characteristics,
circuit-design procedres, typical
applications. First 4 chapters on
semiconductor physies, general
characteristics, circuit funda-
mentals, ratinga and measure-
ments. Other chapters discuss
applications: dindes, industrial
control, power converters, communications, unusual
devices, thermoelectricity in solar-energy conver-
sion. Special chapter discloses advanced semicon-
ductor manufacturing techniques. Final chapter
deacribes new developments, such as thin-film and
integrated circuits, high-density packaging, micro-
elements, etc. Appendix contains transistor param-
eter symbols and definitions, plua methods for deter-
mining thermal atability of transistor circuits. The
up-to-the-minute hook on semiconductors. s

256 pages; DY x 8%”". Only. .. ........... 495

NEW! VOL. 9 SERVICING TRANSISTOR RADIOS!
| Just out-—covers 47 models produced in 1960.
Complete PHOTOFACT® servicing data. 160
pages; 814 x WV . Only........... ... . $2.95

HOWARD W. SAMS & c0.,

S Order from your Sams Distributor today, or mail
' Howard W. Soms & Co., Inc. Dept. K-11
M 1720 E. 38th St, Indianopolis 6, Ind.
8 Send me the following books:
8 O Tube Substitution Hondbo ok Vol. 3 (TUB-3)

O Wsing the Scope in indusiriol Electronics (OSM-1)
g O Indust. Transistor & Semic ond. Hondbook (TTT-1)
8 O Servicing Tronsistor Rodios (TSM-9)

:S..............enclosed. [ Send Free Book List

8 Nome

[ }
8 Address

8 City . __ Zone___Stote
§ IN CANADA: A. C. Simmonds & Sons, Ltd., Taronta 7 M
e mmw (ouvtside U.S.A. priced slightly higher) mmm mll

light souree while the CK-1112 uses an incaindes.
cent light source,

NEW PC LAMINATE
] Cithiastra Division of The Gincii Milting

Machine Co. has iinroduced 2 new copper
ctad Jaminate lor primed-ciranit applications.
Known as “Cimelid.” thre new pradact pro-
vides the  high tensdle, Hlesural. and impact
strengihe of glasefibre resinforced  placic ar a
[ice conpetitive with paper-base phenalie dr.
enit ks,
Lhe new bomds dre easy 1o process and cold
prnch well 2e room temperatures, From the
amabiline: stndpoine, it is sell-extinguishing.

RACK-MOUNTED V.O.M,
The Triplett Tlectrical Instrument Co, has
] announced the availability ot a rack-mounted
v, the Modedl 630N A-R AL
Mmoug he leatares of  this BRTAnge.
winvorsealed inarrnment are: weter potection

.

agiinst overlennds, high accnvacy on the saone seale
lor a.c mul doc. vequeney compensation from
A5 o 2000 eps, temperature compensation. ac-
caraey within a wide rang
tres, and doe, reversing switch,

‘the crehed alnminum panel, 197 x 347, has
Mo chuane plare handles tar easy removal of the

tester hom the rack,

General Fleanic Company bas introduced
]g new line ol thincetl seleniinn reditiers in a
new paper base, phenolie cnnidge.

Known ac “Vac USselC the eells arve ot 0lo-
inch thin aluminum stock. They ave firted jnta
the new phenalic hoing in stacks with up o
A cells g hle per stack. the cells operate
L0 degiees C oambicor emperatire. A single
stich wsedd inoa hall-wive divenit will accom-
merlate 15000 volts and will black a peak reverse

vobtage of SE300 vols,

National tUnion Lledtric Corp. is curremls
2[] imtraducing a selb-contined, compact. port-
able oscillncope as the “NUseope.” Acconding

ta the company. il
Provides pertorninee

now

of ambicnt teaipera.

THIN-CELL SELENIUMS

COMPACT OSCILtOSCOPE

cauivalent o iy
Larger and bulkicy in.
1 he

cuhode-rny

STPnents,
N2

tube provides o Inil-

new

liant.
display ob ample size

sharpdocnsed

1 observe clecnial

pheno 1.

[he nnir measines
ol SURNEONTT
weighs pust Stz ponmds, I operates hom a0 115
vt power somrce, Fhe instinment is ioused inoa
Black case with gold finish Loom panel. The cany
ing handle penmins the unit to e moved bt
easily,

The vertical amplifier provides nearlv far res
sponse from 1o 2250000 cps amd iy neehed Trom
1O 1o over 3000000 cpss Sweep regquendics ave con-
nolled hevween 20 1o 30.000 Cps.

VOLTAGE CALIBRATOR
Llecivo Sciendilic Indastries has veleased its
2 Maodel SC-191 voltage ibuator, o two-dinl
1est instrnurent for checking the calibeation -
jnstments of scemare e volaneters.

Omwput volbtages ol 05, 1, 5. 1.5, 10, 30, 100,
0. andd 1000 arve provided. A calibrarion certiki-
cie sapplied with the it specifies corrections
ton he lefthand tial 1o obiin highest accaracy.

tContinned on puye 122)
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G-R VARIACS

115 vAC Input, 0-13% VacC oulput
o -3 5 Amp ..

1va Amp $5.50
2 Amp 7.50 10 Amp ...
3 m B.95% L]

Amp .9 0 Amp ...
712 Amp motor driven powerstat . . . .

CONS. VOLTAGE TFMRS

Input 95.130 VAC, 400 €yet 115 VAC

out 10 wart ., .. e aiaaaaa.. 19.95
Input 95.130 VAC. 60 €y 11% vAC

Out SO0 watt . ..., .. ..., 39.50

VIBRATOR POWER SUPPLIES

1nput 210240 vad . YAS: 80 e, somAns  aees
Input 32.40 vOC ... ... . e e e e 24.95%
TRANSFORMERS

prlmarg 115_VAC, 60 cycles

ScC. 460 VCY., 50 ma; 6.3 v, 2.8 A

$0C. 1250 VCT, 200 MA; 2 X 10
H SV 2 A;

CHOKES

10 H, 200 Ma .. __. 2.9% 12 M, 15O MA . ., . 2.45
11 H, 350 ma ..., 3.6% 22 H, 100 MA ... . 1.95%
2708 MA L, $3.45
3" 0-150 VAC .. 4.48 0.-150 MADC 3.7%

0.-7s vbpC . .. 0-250 mMADC ... | 3,75

0-1 MADC . .. .4.45
412" 0-30 VDC w $0, 1D0. 200, 300 volt
scates . ., . PR U 7.85

9 Rerd—Freg. moter, 380.420 €yc ... 9.95
Sigma—dar. L] ohm; SPDT, Adi, ....3.79
12VDC. DPDY, 10 A, €ONty .. vunnn oo, .35
28 VvDC, DPDYT, 10 A, ¢ont. ...... ..1.95
Stepping Relays
3 Deck, 10 pos, reset tyPe, 12 VDC ¢ ..T7.95
4 Deck, 11 pos.. 48 VDC ... ... .. ..., 14.95
115 VAC 1550 rpm 48/4"x 14~ shaft........ $3.95
115 VAC Dbl ended shaft 3174714, 115 x4 4"
slotted two speed motor. . . . a L. each $4.95

D aarretre abotl o fter Paven NMotnre

Note New Address!!

Advance Electronics

79 Cortlandt Street
New York 7, N.Y. RE 2-0270

1! NEVER BEFORE AVAILABLE '
4 POLE, 100 POSITION

Telephone System

STEPPING RELAYS

complete with 200 double confacts on 20 two-sided
decks, Stepping and Rotating Relays and 5 or
more phone type multi-contact stack re(ays, con-
densers and wiring ready for installation. Activate
with 50 Voit power supply and regular telephone
dial! Shipping weight 15 Ibs.

e $41.50

Above, in good condition, decks with crimp Con-
facts {can be soldered) & wires clipped

from outside circuits ... .. . ... .. .. 53650
Cash. Check or M.O. onlv, sorry NO C.0.D.'s
LIMITED QUANTITY, subiect to prior sales.

Above, nearly new. decks
solder contacts .. ... .

Your Nome and address will ploce you on
our free mailing list!

U-T.l. RECON Sales

P. O. Box 187,
Tuckahoe, New Jersey

HI-FI COMPONENTS
SLEEP LEARN KITS

UNUSUAL VALUES |MERITAPE, Low Cost,
FREE 1961 high duatity record.
Catalog ing tape, in poxes or
DRESSNER

cans.
1523RA Joricho Thke, New Hyde Park, N.Y.

ELECTRONICS WORLD
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Turn the page and learn why this is
the most powerful TV antenna of all time!
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Because today’s fringe area reception problems
cannot be solved by yesterday’s anltennas...

CHANNEL MAS TER

Channel Master’s world-famous Antenna Development Laboratory has done it again!
By using a brand new concept in antenna design... PROPORTIONAL ENERGY AB-

SORPTION...Channel Master meets the fringe area challenge with the most power-
ful TV antenna ever produced...the Crossfire!

e
+
Eaclt Crossfire element has a predetermined impe- Py y
dance, at each frequency, which determines its de- Fonu
. P | 2
gree of energy ahsorption. This impedunce, governed s
- L

by the 1aper and spacing of the dipoles, decreases
with the distance from the feed point. Each succes-
sive element therefore ahsorbs a larger percentage
of the available energy.

Since the amount of availuble energy decreases as it
progresses along the length of the antenna, each
element, by ahsorbing a larger percentage, absorhs
approximately the same amount of energy as the
other elements in the array.

The Crossfire’s performance is matched only by its
beauty. Channel Master’s exclusive E*P*C Process
gives the antenna a lustrous golden coating that en-
riches its appearance and protects it for years against

. 3 COrrosion.
This means that the Crossfire...unlike other an-

tennas...has a large group of driven dipoles actively
working to increase gain on every channel...on both
low und high bands.

Channel Master’s E“P*C Process 1s not anodizing!
The disadvantage of anodizing is that the anodized
film is an electrical insulator, and must be removed
by abrasion wherever metal-to-metal contact is re-
quired. Therefore, anodized antennas have no sur-
Juce protection on the very parts that need it most! i

More working elements provide more picture power!
This is the key to the remarkable performance of
the Crossfire.

Channel Master’s E*P* C Process protects the entire
antenna. It is the same protective treatment now
required on all commercial jet aircraft and on

THERE'S rockets like the Redstone.
A CROSSFIRE TO MEET
EVERY RECEPTION PROBLEMI

model 3600 model 3601 model 3602 model 3603 model 3604
28 elements 23 elements 19 elements 15 elements 11 elements
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/ SERIES 3600

Transposed Feed Line
Means Cleaner Gain!

Extremely high front-1o-back ratios are ac-

complished by a Transposed Feed Line,
from which the Crossfire gets its name. This

fced line is transposed between each suc-

cessive pair of elements. As a result, the ra-

diations from each pair of adjacent elements are self-cancelling because they

are 180° out of phase. This carefully engineered system is so efficient that the /
Crossfire needs no parasitic reflector element.

Because of these high front-te-back ratios, the Crossfire provides cleaner gain

than any other all.echannel antenna. It pulls in the signal you want while

rejecting unwanied interference of every type (auto ignition systems, elec-

trical noise, other TV signals, etc.}) from both side and rear. See unre-

touched photo of actual horizontal pelar pattern.

Revolutionary New
’ Dual Dipole System

’ Vo] . .

d 4+ ] Each parasite reverses phase of high band
A - current on the adjacent low band dipole, so
w [N . : that it operates as three driven half-wave
band |- band .

high band elements,

For still more power...add the new

CHANNEL MASTER

Antenna-mounted transistorized signal amplifier and set coupler
Most effective...most dependable...lowest noise figure!

Power supply (with built
in 4.set coupler) is con-
veniently located in the
home. Compact, only 5" x

33" x 134",

model 3605
7 efements

* Patent Pending P s e
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7-TUBE, 14 WATT

STEREO

AMPLIFIER

WITH 6 SPEAKERS AS SHOWN $45.95
IDEAL FOR CUSTOM INSTALLATION

PUSH PULL OUTPUT ON EACH CHANNEL

ot sierro ampiltiors
(7 watts per
chanel
35 to
K

McGee offers $100,000 wortn

fraction of thewr orginal cost. 14 walis
channel) 7 lubes. Push Pull oulput on  @ach
matches any 8 ohm hi-fudellty speaker. PO Se
15000 cps. Full tone control cireuits,

Base and trehite halauce contro
Lol. plus

fage, or

tone conlirols,

i funer. Confrolg are
d escalcheon plale, A 307

59995

At a

put selector switch for any ceystal oh

Calibvation «data i<

accurate o heoer than
| M05% at a wemperinre of 25 degrees C at rhe
asuveiment,
f CAPACITOR STANDARDS
2 Cenrral Scientilic Co. is now alfering iwo
new PI]‘(I\I(HI ('.I'):I(I(Or ‘l:’lll('ﬂl(lv Tony IS¢ as
lahorator andanls
woax ecircait elements
n tuneld  cireait
measurement circuits

filler netwaorks,

he Model 8351461
hias a €apacitance o]
. while the Maodel
R3516-2 iz ented At |
1. Capacitanee toler
ance is 257, ca
pacitanee stability s

1. d.c. working voliage 0, aml power
Lector at 1 ke, s 2 Tnive
posts accept all conmnen comuectors,

HI-FI—AUDIO PRODUCTS

TRANSISTORIZED RECORDER
Craig Panoraa, Ine, has available o oo
2 trized trsiston Gipe recorder whieh is wing
TR-103.

hiwding

silered as the Maodel
Feamring iwo-speed
peration, the wnil

E?l'l;:::'?li f:)'rsl‘c;ﬁ"‘lrnl:)u:lml ;:-:ﬁl-!;m‘n!or'“e.;sy :;:‘E‘:(::ul L1} mll_(; can recond up i G8
wile, on 110 volts 60 eycle 3, ¢, Stup. wi, B minntes on onge I;||lc
'1':‘60”,‘.2:222' :‘?L“""" -."""s"“'.’.?.‘!:,‘?:‘:s Ise's';::nenln(‘rs A\ voomeler provildes

8T e ey inia v woeters. 2 for ehecking recovding
o ock Mo TI00 S, VM S epeed recard chmemer level amt batiery eom

with Astatic 13TX sraniond nerdlv stereo Cartroge $2

oxira.

DECCA 2-TRACK STEREQ TAPE SALE

PETE FDUNTA!N—ng of lhe clarinet reconiled lu Niw

T RHY CHINA BOY. AVALON.
POOR BUT.
‘S WONDERFUL. Coral
mcGee at

Oricans. ¢ GO R JA.OA,
SHINE, TIGER RAG, onn T BE THAT
TERFLY. SOMEDAY SWEETHEART.
2 track  stereo nlm reullnny $9.95.
$3.95. Stock Nu.

WAy,

from

731
WRITE FOR M GEE S 1962 172 PAGE CATALOG

McGEE RADIO CO.

1901 McGee St., Kansas City 8, Missouri

UP TO 100
1-YR. GUARANTEED
TRU-VAC TUBES

TO QUANTITY BUYERS!

Now quantity buyers get a FREE
assortment of individually-boxed, regular
stock TRU-VAC tubes
with each
order.

PLACE YOUR ORDER TODAY!
GET UP TO 100 TUBES FREE!
Here's how this FREE offer works!

15 [is 50 o $25
25 $50

FREE  with
TUBES Order of

$100
$500

FREE  with

TUBES Order of
FREE  witn
Order of

eI juatmen
miner «

W

122

Eer
.95

lictlon, The recavdes
is poweral by g
rd pentite batteri

Fhe unit comes
cquiippad with micra
prhom 1 is€. rewl
Case imd carphones

Avitilabte accessories incnde foomswitch, wlephone

1-yr.
Radio

Factory Used or Factory Second Tubes!
TRU-VAC will replace FREE any tube that
hecomes defective in use within 1 year
from date of purchase!

ALL TUBES INDIVIDUALLY BOXED!
CODE DATED & BRANDED “TRU-VAC"

Partial Listing Only

SPECIAL! GSN7G 5w
c5 518 &ans
SuUd 6ATE axy 6C
8 & saucv
Zvic &c
SVEGT saosc-r
68Q7
6aRSE
&h58

ES
6W6CTY 7TE6

guaranteed
&TV Tubes_

pickup. s wel ax i oac
cration,

adapen 17-vah «

FULL-FIDELITY SPEAKER SYSTEM
2 Advanced Aconsries Corpoation s added
the

Modubiire” 1o its line ol “RBi-VPlum
Coupler nigue N
hidelity Joudspeakes
sysiems

Smaller is buih siz
aud depth (h pre
vious tvpes, the
uiit covers the

1w
nyee

Ivom Cps to we
heyordd audibitinn, I
[EN ) wnlg

thick. permiiting ihe
unit to be h ol
wall  like pictin
wed  as room
vitler. ov inesrpovined
nto anvy nre
piece ar bookshelf. 1

will also wmount be.
tween 17 sauds of a stanedanl v v buih
ipplications.
he wuin incorporates an electro-dvianic driy

ing svstem and e e conplad w the Rohm om
Pt ol sy hifi lifier, reymiving only 15 watie
ol clein andio power to produce e Tnll vmge

\
!

LOW-PASS FILTER
I'hi Rescarch is currently itrislucing i new
25 loow s filter which has been developal sy
cihaally for the recently dopied steveo maliiplex

vRtem.
- huown as the LI
1o the fitrer is de

signed 1 be used
cither 2 the inpuis of
stereo exciters and
gentrilors or 1o s
Plify outpul measnre-
ments of adapiers. Ai-

.+ . Thousands More Tubes in Stock!

30

12RS
12SAT
12547
125K7
12SNTGT
125Q7
12V6RT
L2ZWEGT

L2x4
1447 1287
14B6

6X4
6X5GT
6x8
6Y6G
7a4 XXL
745
7A6
TA7
TAB
784
785
786

-
amm
o

NNNCUNMADTO
phsuaNNLY
®

14Q7
19AU4CGT
19BG6G
19J6
|9v8

24

251667

e e o i N M
»
2
w

JSAS

2 1
y Tu be Not Listed Also Avallable at Jsc Each!
BRAND NEw 1 VEAR GUARANTEED TV PICTURE TUBES

Sensational Offer!

“Self Service"

TUBE CHECKERS

$31%

FOB Qur !
wﬁehou‘e A’\"’ NTION V°UANT|TY USENS'

Mam-y Checrfully Rc-"lmlml Wmvln Flve 151

po=ll o luhe #lzes to
s rewsrned

rF.o.B..
BIXM4 1 16
211Y1q 18

allately w

Usa and Canmla—All tubes Varri-

0
DRY'.

Let your test
their Own tuhes! Tlu SC res
lanle. reconditioncd 22- ~ roxtin,
soChet fube Checkers will -] J [
return Your investment in Foeral v
one week Or less with T ]
Httle or no etfiort on your
part!  Handsome, tield-
tested console models

TRU-¥AC

NEON LIGRTED HEAD!

Harrison Avenue e 8ox 107 ¢ Harison, N. J.

www.americanradiohistorv.com
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A¥4

lemtaion at 1 ke, s at deast 6 dbovet the pass-band is B to fes vhane 5
h Lrom 200 10 15000 (ps.
TRANSISTORIZED STEREO AMP

Adlied Radio Corporation has added an all-iansistor. 7 walt sreieo

25 amplilicr 1o dts “Kn aht™ line o andio equipoent,
1 he new KN4 lea = .

nues 3TV watts pa
channel (FHTEAD misid
power  oniputys re
sponse 20030000 cp
.3 db at rated power:
h. nic istention ol
ar - riated  power,
aml o and naise O
tranery and 55 db (magnetic phouo), e ampliber s hye paitn ol
mpurs and two tonvenienee e outlers,

SINGLE-SPEED TURNTABLE

Veomstic Rescarch is curtently wankering its st produer onside the
2] loudspraker ficld—a singleapeed (3305 rpmy tantable which comes
complete with arm. oiled-walmr hases tinspaent dust eover, cithles, and
an overbang adjustment ddovice and neadle e gange.
The mmit feannes bele diive, snchvouons motors, 35 pomd machined.
individually balimeed alominum plager, plus aomanudaciier’s guacaniee
that the mrntable meets NAB <pecifications for oasdcast cquipment on

wow, (lnter, rimble, and speed accmacy,

INTEGRATED AMPLIFIER
Maonarch Electronios loternational, Ind, s now in prsduerion e a
28 F2aatt stereo amplifier, AM-FM-SW e, and contiol Ladilities buih
on i single dhassis and
being  ollerved as e
NMtoalel 20000,

The 1w direnit
incotporates  boster-
Seelv diseriminano,
b, FAL sasitivite ol
2 v, tor 2004db quict-
ing, saatch and mmble
fillers, ploas inputs o
ngnetic, ovstal,
cerantie eantridges, miomphone aod mubiples adaprer, The preamp. which

is tnsistorized. oflers complete contiol ot ITnnction. made. bass, treble,
presenee, balance. phasing. londuess, aned salume,

PORTABLE TAPE RECORDER

International Prodndts Co, i now markeling o miniatine Lape ae-
2 corder which featires printed civenits o vanssion apetation . Re
spanse ds 060000 ¢pe
and the anit will veeord
veer an honr at 1FR ips
and over 30 ominutes at
S ipss Feannes af the
teaonder inchidde a0 cam.

bimarion level meter
amd bartery diain in
dicaror, footswitch, re-
mete control micta-
phone, sereo headset,
patchenrd ton diveat re-
" teleplione
pickonp. and  alc
acapter,

Powered by «ix pen-
lite cells, the uniin
mensures 73R K AT X
207 and weighs 3.7 ponnds indhding banevies, v learher amving case
with adjustable soap s fndwded with the instrament.

covdi

NEW SPEAKER SYSTEM

3[] Bogen and Rich, Ing, is in out o new tvpe ob high fuleling

speaker which features a0 i transducer ntilizing a completels
active plane radiation smlace, Aceonding o the company, oxtremely low
Immenic distortion, even ot bass heguendies, sl tansicnn esponse
cquivalent o tat obinable onh from electiostatic londspeakers ae «bne
acteristics of the new anit.

Ihe threeway ssstemis e from 200 to 20000 s,

=

COLOR-CODED CABLES
3 Foron, I, hus annonnoed the availabiling of o new sevies ot color-
conledd connector cililes for tape. nagnetic phono, cevamic phiono.
ter, amplificn, micophone, aml speaker,

1 he new cables e coded in five olon for goick and easy el identi
ficidon. Lhe cords arve supplied in white, guen, vellow, ved, and blue.
O basic color is recomnmemled tor each connection brom jack 10 cod o
pack while channel or mnhiple connections wie be wanked for apid

SIT

the all-new

Sonodyne 11

adjustalle frequency respome microphone

File-like, manural reproductiom achieved thioneh

a stnooth response Trom 60 o P eps L withou
coloration, Recolutimay Adpastahls Foequoncy

Respunne Tenmure permits sou 1o voll off highs or Tows,
separately or weether — provides additional
Hesibility i a varieny ol micraphone applications,
Omni-directional oL high o dynanie element,
Eeomipped with rediahle on-oll switch and

spositive artion” 1307 swivel thay permits yon

to “aim” the microphane at the sonree ol saund.,
AModel 5408 priced at only $29.97 audio net,

October, 1961

thest

Write for Hierature:
Shure Brothers, Ine,
222 Harwrey Ave,
Faanston, Hiinois

; Dept. 13—.]
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SEND
ELECTRONICS WORLD

Electronics World

EVERY
MONTH

name

address

city

zone

state

Check one:

[0 3 years for $12 2 vears for 59

a1 year

or $5

in the U. 8., its possessions, and Canada
O Payment enclosed [J Bill me

identification by means of available colorved nerk-
ing strips applied 0 lundles of olor dots
applicd to chiassis,
INTEGRATED MULTIPLEX TUNER
Harman-Kardon, Iue, has recently int rodnced

32 an integiated  multiples miner, the Model
300X, The new unit is an AM-FM tnner with
buile-in multiples section. Fhe T300X features a
widle-baml detector amd three high-gain i stages,
Sensitivity is .93 gy, dor 20 db of quicting and 3.2
av. asable sensitiviey (THFM standards), Distor-
tion v less than 150 at 1009 modulation while
response is 10-35,000 cps =1 db.

The company is also marketing 4 plug-ine mul-
tiplex adapter designed 1o be nsed with the firm's
F300 professional FA tuner,

CB-HAM-COMMUNICATIONS

CB ACCESSORY
3 Martin Development Co. is now in produc-
tion on an accessory for CB use, the "CB-
Beeper,™ Esentially a tone generator for signal-
ling use with any CB trmsceiver, the Y Beeper™
isa compadt, tamsistorized, aned seli-powered
unit, It measures 27 x 3% < 47 and is housed in a

black and hammerione giay case,

The instrnment generates a2 lHKeps tone for
signalling. Is installation requires only  once
simple (onnection. A less expensive unir, the
“Econo-Beeper,™ is alightty smaller in size but is
not sct-powered. lis installation requires three
anmections to the CB transeciver,

USTad CRET meter, electronic switching, built
in noise lintiter and squelch civeuits, and i front-
patel-adjustable vf, gain control.

‘Fhe cirenit is built in five individuat haud-
wired sepments facilituting service and replace
ment. Al wetal parts are cadmium plated for
marine applications. AM radio is available as an
optional feature at extra cost.

CB TRANSCEIVER
The Hallicralters Co, has introduced a new
3 CB transceiver which featmes cight-channel
potentiat.
The “Litdetone™ Model CB-3 has a self-con-
tained dual power supply, permitring operation
on standard Tt7-volt ac. or on 12-valt battery.

Foreign rates: Pan American Union

countries, add .50 per year; all MARINE RADIOTELEPHONE

other foreign
$1.00 per year.

Mail to:

countrics,

ELectrONICS WonLD

Dept. EW 1061H, 434 S. Wabash Ave.
Chicago 5, .

add 3

PURCHASING
A HI-FI

SYSTEM?

TIME PAYMENTS AVAILABLE

Up to 2 year

Send Us

Your List Of
Components
For A
Package
Quotation

YOU CAN BUY
WITH CONFIDENCE
AT AIREX

Al merchandize is

brand new, factory
fresh & gzuaranteed.

free Hi-Fl Catalog

AIREX
RADIO

CORPORATICN

85-R Cortlandt St.,, N.Y, 7, WO 4-1820

te pay!
Jim Lansing*
Altec Lansing
Electrovoice
Hartley*
University
Acoustic Research
Janszen ® Jensen
Wharfedale
USL Citizen Band
Gonset e Hallicrofter
Texos Crystals
International Crystals
Concertone e Viking
Bell © G.E.
Weathers
Harman—Kardon
Eico @ Pilot
Sherwaod*
ESL
Frozier
Dual Changer
Bagen ® RCA
Dynakit ® Fisher
H. H. Scott
Thorens*
TEC. Amps & Tuners
DeWald ® Natienal
Superscope
Sony © Roberts
Challenger
Wallensak
Garrard e Noreleo
Miracord
Glaser-Steers
Rek-O-Kut
Polytronics
Tandberg*
Fairchild ® Conroc
Pickering ® Sanar
Audioc Tape
Mognecord*
Rockford Cobinets
*Fair Traded
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Poarce-Simpson, Inc, is now offering a Hhawart
marine radiotelephoire which has been spe-
cifically designed with the sinall boat owner in
mind.

The “Marathon-30" tcatires 5 marine chan-
nels pls the broadesst band. hybrid cireuitry
for premivm performance, unbreakable cabinet.

y

low current drain, simple operation. small size.
and light weigh,

T he units operate from 12 volis d.c.. measire
HLe”x 137x 331”. and come tomplete with a nylon-
cised miciophone with coiled cord,

POCKET TRANSCEIVER
Osharne Eledtronic Sides Corp, has added a
3 transistorized. portible transceiver to its line
of communications equipment,

Knowicas the *Duo.
Com 120,77 the new
i it weighs 28 onnees,
s hand-held, aud de-
livers a full wate of
output. In addition (o
é noise  quicting  tea-
tures. it lus o ree
chargeable battery
._‘,__._-,:...-':"' pack with np 1 I8
o El____..-"'"" hours of wable  life
belore  recharging.
Ihe company also produces the batters charger

unit for use with this transceiver,

NEW CB UNIT
[.C.I. Electronics Communications, Inc. is
3 now marketing the “Courier 7 a CB orans.
ceiver featuring triple-conversion and two i, f.
stages,
The nnit features  12-channel  transmitting,
fixeal and tonmable driti-tree receprion, built-in

AT e R T RS e T s

Switching fiom a.c. 1o d.c. is accomplished by
chimging power phugs, which are included with
the nuit. A completely clectronic squeleh device
fquicts statie.

Included with the CB-3 ave a mounting ac-
cessory kit w4 push-totalk hand  microphone,
envstals for one channel, and CB license applica-
tion forms,

NEW TWO-WAY RADIO
General Electric Company has developed and
38 i« corently marketing a new, cxtensively
transistorized personal
portable two-way aa-
dio for the 132-174
me. seivice,

Known as the
“Voice Commander,”
this Nl nnic is small,
light. and conmpact, 1t
features  a l-warnt
nansmitter vt power
ottput. Fhe transinit.
ter-receiver is homsed
inasingle .57 x 537
x L7 case which con.
tains a built-in micro-
phone and speaker,

NEW CB EQUIPMENT
Eico has announced a new series of deluxe
3 CB transceivers which feature mualti-channel
operation. i choice ol arystal or continuwous recep-
tion, press-to-talk miciophone, superhet receiver
= T

R ""\-\."" -\.h.\_h_"::‘_-\'.._:_-i_-,-_ =
e M

ELECTRONICS WORLD
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with am rd. stage and o 170-ke, idserips and ad-
juatable squeleh conaol and awtomatic series-gale
noise limiter,

I hiree models arve available in the new series.
Al have mnsformer-operated silicon-dinde don-
bler power supplies or 117 volt, 60-cps operation.
I addition, the Models 771 and 772 are cquipped
with vibwator power ~|||>||Ii¢~s lar 6 volis do, and
12 volis doe. battery operation. respectisely,

All three units, Maodels 7700 774, and 772,
heing ollered in both kit and wired versions,

MANUFACTURERS’ LITERATURE

ULTRAMINIATURE WIREWOUNDS
Reon Resistor Corp. has issved a 1echnical
4[] bulletin (1'% 3761 which describes i line ol
ulnaminianne encapsnlated witewonid aesisins
for wmictontiniatne cvnitns applicuions in in-
dustry and the militay,

arc

Complete phasical and electical specifications
me given on o wide range ol both axial and

hug 1ypes.
Computer Dipde Corporation has released 2
4] tour-page brochine listing the characieristics
of 86 conventional glasw «ilicon diodes covvently
available lrom the finm,
Catalogne D-100 lisis 33 general-pun pose vpes
and 51 compmiteraliode tpes,

SILICON DIODE DATA

SILICON RECTIFIERS
4 Bradley Semiconductor Covpe s dsned a

six-page short-torm i lolder cosering its
line of JEDEC-tipe silicom aedtifiers.
1 he material is |n‘c.\{'||1ﬂl in tabular {form for
readly reierence.

TERMINALS & SPLICES
4 AMP Incorporated has isaied an 8-page cata-
logne which enables users 1o ompuie pre-
cisely what tenminal or splice harrel size must be
nsed 1o accept any gihven size ol solid, snanded,

rectangnlar. o square wire (singlv or in combina-
tion) from 26 10 1OOO.OH civandar mils.

Sepurate charts define 1he computations neces.
ary 1o determine 1he divcalar il atea of square
or reatangolar wite, ronnd solid wire VWG and
saranded wite VWG, Another ehart shows how 1o
choose oval-shaped  tevminald for
combimations ol wive or in anes ol nunnsually
wide and thin reetanzular wite, When cireudar
neil aren has been computed, relerence is then
made toa series ol chavs wlhidh equate circular
mil area witly terntinal o aplice sive,

harrels ome

MODULAR POWER SUPPLIES
Quan-Tech Laboratorics. Inc is now offering
4 a techuical Mer which desaibes thiee vers
sions of its nen Scries 170 modnlar, regnlated
power supplies,
Complete techniail datais given. induding di
cleetrical  spedihGuions,

mensional  dianings,

weight, and price,
CB-HAM-SW EQUIPMENT

Lafayette Radio dus issted a 1wo-color hro-
45 he listing a4 complere line of cquipmend
fon the Citizens Bander, vadio wmatenr, and SWL,
Details on the fiom's line lor these services ine
given, with complete specilications and applica-
tion data. I addition. rhis pnblication careies
iaelnl information on the G oserviee, Jive CB
chammels and Trequendies, prosides a Ch aall area
map. explaine CR licemsing procedures, how to
choose the right antenna. od how to mount fised
antennas lor mavimmm vnge. A line of CB ac
cessovies is bricfly deseribed and illustvated.

HEAVY.DUTY CAPACITORS
Corson Uledric Mfg. Corp. has issued a fonr-
4 page catdogne which describes a0 line of
heasy-duiy capacitors o use in power supplics.
voltageadonbling cireiits communication receive
ers and  nanaminers. Xy equipment  energy
storage. and other elearonic applications.

The literatnre deseribes how (hese capacitors

$200.00
; Value
RCA POWER AMPLIFIER plus
RCA PRE-AMP CONTROL UNIT

eiiherd?)fdéi vf::h :'v:fz s7495
penny of it}

T A KIT ® FULLY ASSEMBLED * as illus.

Direct from Importer to You

N

STEREO-MATE or COMPLETE MONAURAL

New, exclusive eleciro-acoustic features include:
=90.wait {40-watt peak) power cutput mainlained
1o limits of audible frequency spectrum * infinitely
varioble loudspeaker domping tactor * accurate
disc record compensation * extensive filtering sys-
tem °® frequency response 0.2 db 20.25,000 c.p.s.
ORDER NOW—NO MORE EVER

AT THIS PRICE! 2 MONEY-BACK
GUARANTEES—RCA'S AND OURS!

NEW YORK SALES & SERVICE

§  Dept. W 911 Broadway, N. Y. 10, N, Y.

TTELLELL LT L L L Ll Ll ol

® No license

HERE'S THE NEW, 2-WAY HAND-HELD TRANSCEIVER THAT

OUTPERFORMS 'EM ALL!

required—may be used at once!

® Meets FCC requirements for use with licensed
Citizens' Band stations, too!

This is the new “Personal Messenger’—o superbly engineered
2-way crystal-controlled transceiver so compact it fits in your hand
—so flexible it con be used in thousands of applications! 11 tran-
sistors and 4 diodes—superheterodyne receiver with exclusive tuned
R.F. amplifier gives you twice the sensitivity and more thon 40%
more range than units with conventional circuitry! Powerful two-stage
transmiiter delivers more power oulput than similar units with the same
rated input! Unmatched audio intelligibility ond razor-sharp voice
reproduction— automatic noise limiter—automatic volume control—

positive squelch control—elastic hand strap
— operates on penlight or rechargeable 0950
nickei-cadmium batteries. s 1

ILLUSTRATED AT LEFT—The Viking "Messenger' —maximum legal power
Citizens' Bond crystal-controlled transceiver, Excellent receiver sensitivity
and selectivity —highly efficient transmitter punches your signol home ! Built-in

A squelch—AVC—ANL, With tubes, push-to-talk
% lL ! 0 - ¥ microphone and ¢rystals for 1 channel. FROM $.I 3495
L) E. F. JOHNSON COMPANY

911 Tenth Avenuve S, W.

.Ilh'

Waseca, Minnssola

@ Please rush me your full color brochure,

ADDRESS

Delivery or
fleet operation

Your own
personal use

s i

October, 1961

Censtruction or
Business

City

1

I

i

NAME |
|

|

1

I

L ——
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LORAN APN/4
OSCILLOSCOPE
Easily converted for use on
radio-TV service bench.
LIKE NEW! Supplied with

2. Scope. yve  [gT7 50|

SIPI only

-rcra oce-ver [
¢tsstil coaitral  Fr Bodn 113 Ma Du |l4~r

janpe. bas
1

» cumurlud (or lr:cklng spulmku

FAMOUS BC-645 TRANSCEIVER
15 Tubes 435 to 500 MC

an -.“.Ly
i
code. an ham hand 420-450
me. citizens radic 480-470
me, hxed and mobile 150
460 mc. lelevision en
mentat  470.500
1tubes ne
z-.llc ¥

dified mr

me

BRAND
NEW

480 mc 1
supply 10 factory enrtn
Shippmng wewrht =5 Ihs.

A W cnvers 4l

1 new nco:_. wilih tubes. less p
PE-101C Dynamotor. 1%
UHMF Antenna Assembly

$19. 50 F
Complete Set of 10 Plugs

b
Control Box .28
SPECIAL “PACKAGE" OFFER:
HC-645 Transceiver. ynamutor sad  all accessories
sbove. Ct¢ ' I!R:\\l) NEW,
While Stocks [ S

SPECLAL!
24V imput

I” "SCR-274 COMMAND EQUIPMENT
| ALL COMPLETE WITH TUBES Like |
ascr n‘_;‘l:?l-)bﬂ e N

05 Receiver 8- Mc S0
Marlne Receiver l.:un- 3000 KC lluml Nt-w. «$16.95

110 Voit AC Power Supply Kit, for all
ARC-3 Reccivers,
case, instructions
Factorv wxr--d tested. realv 1o onerate. . .

i

|

: 274-N anu
: SPLINED TUR 4=N and ARC-:
|

|

|

|

[}

Complete with metal

NG KNOB Tor Z7i-N
RECEIVERS. }‘lls BC-453, BC-434 and
only ...... . I ...... L. 490

BC-457 TRANSMITTER—4-5.3 Mc. complete 5
with all tubes and crystal, HRAND NEW. 597
BC.438 TRANSMITTER-5.3 10 7 Mc. Complete wilh
nll tubes
BRAND NEW . ... ..

718 TRANSMITTER 34 ‘m.e.
lu.-m vl ervatal. Exe.
RC-450 Maodylator ..
Llke N

TRANSMITTERR RECEIVER

ift Il.n..ﬂ Al
2NHT

others.

¢ erystal

rum;-llw with
‘seal .

MDT Mudulator,

BC-603 FM RECEIVER
20 TO 21.9 MC. 51495

..$18.95

pu-hbutton  or continucus
vomplete wiily speakor. squelct
aml ten tubc-: (HACT, 1.603, 2-128G7T,
1410 1 1

PV 285
3 \TIK\ \l' 1 ll' b TUBES Foilt A'l!ﬂ\l
- Elnal hoxe $3.95

FT-237 MOUNT'NG BASE lnr BC.603 Rcvr ss 95

nd BC-604 Xmitter, Brand New

12 or 24V Dynamolor for ALove ss 50

Exc. Used $4.23 Brand New [

BC.-683 FM Recesver. o 1o IR Ve,

Compiete with all tube-, |lke New 53333

4 Sncllon Antenna for BC-603. 683 nreelvers. Cnm
Lil untimg o IRAND NEW $4.95

1
Bc 604 ‘l’nANsllv;lﬁ (‘omnnnkun unll for BC-603
1
4. Secllnn Antcnna 604 Transmlneu.
11t mount i F AN NEW, . %4.95
we :arry a comniete line ol spare parts for above

ity

tor BC- Goa .

ND NEW! Checked nut. perfect work szqso
wher ering

SPECIAL! BC-603 FM RCVR CONVERTED
FOR ANY FREQ.—30 TO 50 MC,

| |r' condition, ready far operation, Speeify

Frc.mrnc lesired (hetween 30.50 el
Ac POWER SUPPLV FOR BC603, 683

4 IIA\(‘!’ N1 EDFE?

on

ttel LN \ IE t m\l 1 3
vie 1VAC @ 2 Amps $10.25
Complete 240 page Te:hnlcal Manual !nr BC-603
604 $3.15

ARC-3
RECEIVER!

o 6] 6%

with A1l
l4 95

S
Cryslﬂl !ontrnlled 17-lube superhct;‘ tunes froiii

to o AM., an presselected
cll.mm-ls zs voll DC power input. Tubes: 1-9002,
6-6AKS, *128HT. 125G7 1-9001, 1-12HS,
2-125N7. l 125L7. 1-12A6

ARC- 3 TRANSMITTER

Compagian i B res 100 10 |

any 8 pre- auh-clml rl . 9 orihe cry
trolled, provides 1 " 1
DC P o M

Tubes ExE.
Used

lee NEW

Tubes
=811

Vi, 2
TUsail
on
UsHBLTEON TNt

Ao -3

BN

AN/ART-13 100-WATT XMTR
11 CHANNELS
200-1500 Ke
210 18.1 Mc

1
al up lu 1! e, c
our low nrlrr."

lal
L cost_STRO0,
Freq. Osc. Coil 'nr AIT 13

24V Dynamoator foar ART- 3

Like new

le“ m ete

Same as abo\'!
We carry a com,

cp
b

MICROPHONES

1 BRAND ]
Model Describtion NEW
T-17 -Carbon I|nml 0o q000aag0000000 $5.45
f rs-38° s iy Carbon Hand Miké EREY |
(] HEADPHONES Excellent RRAND g
Model Description [ NE
] HS.23. | High Impedance ......$2.19,. $4.49
Low lmpednnce .. 2.69., 4.59
1ow r featherwt, .9 . 1.6%
[ | unts 3.75. .. 7.93
| ow Impedance 1EAD-
' PAIR $3.25
pluz apd JK206 Jack .99
ALOVEe—DPAIF, . Lo . e .a .50

BC-306 FREQ. ME'IER-—SPECIAL :
Cavity type. 145 to 235 Mec. §
BRAND NEW. complcte with
antenna, Manual and original
calibration charts included.

earce " $10.88
BC-221 FREQUENCY METER

SPECIAL BUY! This excellent frequency

standard is equipped with origtinal cal-

lhrallnn charts, and has ranges {from

o 20,000 Kc with crystal check

pnmu m atl ranges. Excel, Used with

o g;nnll Cah‘l-)lvdlmn Book. Crystal, and
e !

U <87
3 original «
}‘u- u~e with B 1.
teste:

BRAND NEW .Each $4.95

BC-63BA FREQUENCY METER 100-156 Mc. Xtal con-
trolled. Rack mounting. For 110v AC operation, Less
crystals, BRAND NEW ............. 60000000 $29.50
ARN 5.C AIRBORNE Equipment, to jrite verticl

-
+_durlng [anding 1 luh sunperhet elreuit. Tut
Hl)'l 128R7, 1 IAJS. Cl';h“ll (nr;lr«-H(gl

BC-605 INTERPHONE AMPLIFIER for above. |

SCR-522 2-METER RIG

Territic buy! VI Trau-mitler-pegeiver, 100-156 Me,

4 channet hY! Tled. Amulllmle mr julated
Vi They're FI b¢ t’lll cnn-l (|-nl|

T

top rack and metal case. i
COMBINATION. Exc. Used L.

WILLARD 6-VOLT MIDGET .
STORAGE BATTERY

SCR-625 MINE DETECTOR

Complele portable uulm |n artginal packling.

with all_deeocunrfe -1 Narn $27.50
DYNAMOTOR ASSEMBLY

verY fene unit, made by Coltins
Rade0. CON%ISts of TWO DYnamotors
mounted on filter base.
Dynamator =1

INPU

oUTPUT
12vDC « 3.8A 220VDC @ 100 Ma,
Dynamomr =2
Gr ') N TPUT
+0 12ve'd B.ea d00veC @ 180 ma.

BRANO NEW, packing,

shog wi 28 DS,

OUR LOW PRICE .. lE

MOBILE-MARINE DYNAMOTOR
Model DM3S
Innput 12v DC. Output: 628 V

In orginal

[ may be used for highvoltage filtering for 10.000

hours between 5
ferent ranges are covered from 10 to 60 kv, d.c.

this application and  discusses 11
drivers.

4 Corson Ilect

filters. audio coupling.
receivers
Complete specifications and opaating char
isties are provided on filteen 1anges of cipacitors,

Weston
G-

selecdon.
natched panel instruments which are available in
vound o1 squiere Bakelite cases.
cude d.c.. r.f., and ac. vectifier types as well as
moving-ion ¢,

wd =115 degrees C, Fen dil-

DYNAMIC HEADPHONES

47 Permolhux Prodoets Company hus available

lowr-page brochure contiining complete

tlucnpunm amd prices of its entire line of bine
| sural and monaural headphones,
fered range in impedintee (rom 8 oluns 10 very-
high.
complete list of adapters which will enable head-
phones to be nsed with any (vpe of cuipment,
together witle a list of replacement parts,

48

the Laser eflect.
the company s (Lishtnbes available for s applica-
tion. By wsing standard curventls available pho-
tographic-avpe (hshtubes certain economic adyvan-

I Tie madels of-

In addition, the catalogue sheet gives a

FLASHTUBES FOR LASERS
General Eledrie Company’s Plioto Lamp De-
partitent has issaited a booklet whidt deseribes

how it is produced, and lists

tages can he achiceved.
1 he text deseribes the various miits suitable to

merits as

HIGH-VOLTAGE CAPACITORS
ic Atfg. Corp. is oflering & new
f-page catalogne which describes a line of

high-voltage d.c. Mylar capacitors which far sur-
pass the requircments of MIL-C-23A, charaeter-
istic F.

Ulie nniits are snitable for high voltuge power
voltage-doubler circnits,
NI Ters. energy storage. e,
cter-

and

PANEL INSTRUMENTS

Instnimments Division has issned o
bulletin® which  diseusses  features,
tses of i bHine of 287 and §147

aul
b he meters in-

1 pes.
Complete clecvical and physical specifications,

as well as application data, e included in this
pubiication.

PILOT LIGHT DIGEST

5 Dialight Corp. is offering a digest of con-

demsed  technical  information on a wide

vange ol pilot tighis and the various Tamps tor
which
scribed
pilot lights with built-in resistors for ncon Linps.,
enclosed
lamps. oiltight indicatar lights, divmmers. light
shields,
lights for
type assemblies. lens holders tor panel mounting,
connectors ind sockets for small lamps,

they were
include

designed,
subimn

e cucgories de-
atuve  indicator  Hghis,

ascntblies for neon and  incindescent
press-to-test indicator lights, indicator

T-2 telephone slide-base bamps, open

A

Answer to Puzzle
Appearing on page 108

3 Amp. lour. BRAND NEW. H.' x |
137167 x 27, ln\ Standan! E1
Iyte .. .. only’ sz 95

SGHEMATIG DIAGRAMS an thesage. ceen'. 656
WE HAVE IN STOCK many. many other Wonderful
Buys in Surplus Govi FElectronic Equipment, not
shown here, Your inquiries are invited. Send Name
& Address on Postal Card for our latest FREE
BULLETIN?

126

@ 225 Ma, for prn:-to-
talk  intérmittent
Shpe. wt. 14 ibs.
QUR Low PRICE.
BRAND NEW
OTHER DYNAMOTOR VALUES: Exceflent BRAND
Type Input Qutput  Used NEW
DM-25 12V 2.2A 250V .050A __$a.s50
DA.-1A 28V 1.6A 230V .100A 3.2s
DM-28 2BV 224v .07A 2.7 4.7%
DM-32A 28V 1.1A 250V .05A 2.45 4.45
DM.33A 2BV 5A 575V .16A
28v 7A 540V .254 1.5 3.78
DM.34D0 12V 2A 220V .0B0A 4.15  5.50
DM-S3A 28V 1.4A 220V .080A 3.75 5.45
DM-64A 12V 5.1A 275V .180A  7.88
PE.73C_ 2BV 20a 1000V .350A 8.95 14.95
PE.B& 28v 1.25A 250V .050A 2.75 3.85
1edse 1nclug ePOosIT \vln order—as.
or Remittance «n Full, $0¢ Ha g Charges on all ordt‘
undesr $5.00. ANl shupments F. 0 - Our Warehouse, N.Y. c.
All_ Merchandise subject to Prior Sale and Price Chanage.
G & G RADIO SUPPLY CO.
Telephone: CO 7-4605
Mail Order Retail Sates
51 Vesey St. 75-77 Leonard St.
New York 7_N. Y, New York 13, N, Y,

www.americanradichistorv.com
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RATE: 60¢ per word. Minimum 10 words. December issue closes October 1st.

ELECTRONICS ENGINEERING
& INSTRUCTION

ENGINEERING Education for the Space Age. Northrop
Institute of Technology is a privately endowed, non-
profit college of engineening offering a complete Bach-
elor of Science Degree Program and Two-Year ac-
credited technical institute curricula. Students from
50 states, many foreign countries. Outstandingly suc-
cessful graduates employed in aeronautics, electronics,
and space technology. Write today for calalog “no ob-
ligation. Northrop Institute of Technology. 1183 West
Arbor Vitae Street. Inglewood 1, Calitornia.

ELECTRONICS! Associate degree—29 ‘months. Techni-
cians. field engineers, specialists in communications,
missiles, computers, radar. automation. Start Septem-
ber, Februarr Valparaiso Technical Institute, Dept. N,
Valparalso ndiana.

USED Correspondence Courses and Books sold and
rented. Money back guarantee. Catalog free. (Caourses
Bought.) Lee Mountain. Pisgah. Alabama.

HIGHLY Effective Home Study Review For FCC Commer-
cial Phone Exams. Free Literature. Wallace Cook, Box
10634, Jackson 9, Mississippi.

MINIATURE Transistor 20 Watt HiFi Amplifier; Wireless

M Mike (Circuit size of your thumb); Transistor Gui-
tar Amplifier: Schematic with Construction info. $2.00
ea. Brunswick Industries, P.0. Box 639, Hawthorne,
Calif.

EARN $150 Week Mechanical, Electronics Orafting.
Send $2 first Lesson, $25 Complete Home Study
Course. Prior. Inc., Dept. 123. 23-09 169 Street, White-
stone 57. New York.

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.

TUBES—TV, Radio, Transmltllng And tndustrial Types
At Sensubly Low Prices. New, Guaranteed. 1st Qual-
ity, Top Name Brands Only. Write For Free Catalog
or Call WAlker 5-7000. Barly Electronics Corp., 512
Broadway. New York 12N, N.

OIAGRAMS for repairing radnos $1.00. Television $2.00.
Give make, model. Diagram Service. Box 672-E, Hart-
ford 1, Conn

GOVERNMENT Surplus fieceivers, Transmitters, Snoop-
erscopes. Parabolic Reflectors. Picture Catalog 10¢.
Meshna, Malden 48. Mass.

GOVERNMENT Sells Surplus ZElectronics: Oscillo-
scopes: Transceivers: Test Equipment: Radar: Sonar;
Walkie-Talkie: Boats: Jeeps: Aircrafts: Misc.— Send

for *'U.S. Depot Directory & Procedures”—3$1.00—
Brody, Box 425(RT) Nanuet, New York.

PROFESSIONAL  Electronic Pro1ecis -Organs, Timers,
Computers, Industrial, etc.—$1 up. List Free. Parks,
Box 1665 Lake City. Seattle 55, Wash.

BEFORE You Buy Recewmng Tubes or Hi-Fi Components
send now for your giant Free Zalytron current catalog-
featuring nationally known Zalytron First Quality TV-
Radio Tubes. Hi-Fi Stereo Systems. Kits. Parts, etc.
All priced to Save You Plenty Why Pay More? Zalylron
Tube Corp. 220 W. 42nd St..

“SURPLUS Electronics, ! Opm:s Free Calalog Thermo-
electric Devices. Inc. 302 Massachusetts Ave., Cam-
bridge, Mass.™’

CITIZEN-Band Crystals—Direct from Manufacturer.
Guaranteed .005% Tolerance. Send only $1.75 for
Each Crystal with Equipment Mfg. Name, Model No.
and Channel No. to Michigan Crystal Co.. Inc., Box
413 (C) Lansing. Michigan.

COMMUNICATIONS- -Teletype-Unusual Surplus Bargains,
Free Flyer. MDC, 923 W. Schiller, Phlla_. 40.

INFRA-Red ! perscopes, Lamps,

Snooperscopes, Optics, Parts.
World's largest stock Infra-red components. Write for
Free Infra-red Catalog. McNeal Electric & Equipment,
Dept. EW-9, 4736 Dlive, St. Louis 8, Mo.

NEW Precision E-310 generator $140, 960 transistor
tester $65, Heathkit AW-1 wattmeter $15, RCA WV-84A

VIVM-microammeter $60, Robert Ireland, Pleasant
valley, N.Y. -
MILITARY  communications recewers $10. 0 to

$1500.00. Laboratory guality test equlprnenl Describe
your needs for attractive values. Gizmos & Such, Still
River, Mass.

October, 1961

ELECTRIC Engraver permanently engraves tools, any
metal. $2.00 postpaid. Relco, Box 10563, Houston 18,
Texas.

SUPERSENSITIVE directional microphone picks up a
whisper at greal distances. Hears through ordinary
walls. Used by investigators. Easily buill for about
$6.00. Plans $2.00. Dee Company, Box 7263, Houston
8. Texas.

RADIO & T.V. Tubes Jobber Boxed R.C.A., G.E., Syl
vania, Westinghouse, 65% off List Prlce, 5% De-
posit on all orders. Balance C.0.D. F.0.B. N.Y., Sutton
Electronics, Box 503. Hicksville, N.Y.

SURPLUS Aircraft Radio Units and Electronic Parts
Instruments, Controls, Power Supplies. Resistors. Ca-
pacitors. Many Others. Free List. Echols Electronics,
Box 5522, Arlington 5, Virginia.

PRECISION Resistors, Carbon-Deposit. Guaranteed 1%
Accuracy. Millions in Stock. ¥2 Watt—8¢, 1 Watt—12¢,
2 Watt—15¢. Leading manufacturers, Rock Distribut-
ing Co., 902 Corwin Road, Rochester 10, N.Y

~TV, Radio Tubes, Top Name Brands, Manufaciurers
boxes New, First Quality, Guaranleed No rejects,
Terrific discounis on any quantity, Parallel Rebright-
eners, 55¢, 500 MA Selenium Rectifiers 85¢, other
good buys Teletube Supply Co., 159 Western Prome-
nade, Cranston, Rhode tsland.

TRANSISTORIZED potice radar detector kits. Free Dia-
%ram and literature. Deekit Co., Box 7263, Houston

Texas.

WRITE for stereo componenl prices, no catalogues.
We ship anywhere in the U.S. (We say: "If you can
beat our Prices, You're lying.''} Masterpiece, 1801
Kings Highway. Brooklyn. In business 16 years—
Custom made Cabinets for TV, Stereo, Bars & Hi-Fi.

UNIQUE! New Citizens Band Pocket Receiver. Cigarette
package size, extremely sensitive and lightweight,
Completely Transistorized, Tunable, Complete with
Folding Antenna. Tested, Foolproof, Guaranteed; other
frequencies available. Onty 19,95 No COD's please.
Gratron Industries, Box 654, Huntington Beach, Cali-
fornia.

DIAGRAMS—For Fixing Your TV $2. For Radio $1.
Please state Model and Make of Your TV or Radio.
Hiett Diagrams, Box 816, Laredo, Tex.

SERVICEMEN, Schools, Labs, Industrials, get our cata-
log for tastest moving electronic items. Rock bottom
prices. Send stamp please. Valandy Instrument Co.,
61-35 166th St., Flushing, New York.

TRANSISTORIZED products dealers catalog $l.
market, CPO 1717, _Tokyo, lapan.

FREE Confidential Bargain Sheets Elecironic Compo-
nents — Lowest Prices Guaranteed —Knapp—3174Y%a
8th Ave. S.W., Largo, Florida.

CITIZENS' Band—New “Noistop' eliminates ignition
interference from nearby vehicles—no suppression
needed your car either! Boosts range by hearing weak
signals without jamming from trucks, other cars! For
all but super-regen types. Complete with instructions
for Eico, Elmac. Globe. Gonset, Hallicrafters, Heathkit,
Johnson, Lafayette, Polycomm, Raytheon, Utica, Web-
ster. $15.95. Business Radio, Box 5652, Minneapolis
17, Minnesota.

" Inter-

WANTED

QUICKSILVER, Platinum, Silver, Gold. Ores Analyzed.
Free Circular. Mercury Terminal, Norwood, Massa-
chuselts

CASH Paid' Sell your surplus electronic tubes. Want
unused, Clean radio and TV receiving, transm:tting
special purpose, Magnetrons, Klystrons, broadcast
types. Want mulitary 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 Deat write: Barry Electronics Corp., 512 Broad-
w~ay. New York 12, N. Y. (Walker 5-7000).

INVENTIONS Warted for immediate promotion! Pat-
ented, unpatented. Outright cash; royalties! Casco,
Oept. BB Miils Building. Washmgton . D.C.

TRIGGER—W9IV] We Buy Shortwave Equipment For

Cash. 7361 W. North, River Forest, lll. Phone PR
1-8616. Cticago TU 9-6429. o
WANTED: Tubes, Diodes, Transistors, Military, Gom-

mercial Lab-Grade Test Equipment, Components. PRC,
GRC Equipment, Aircraft Equipment by Collins. Top
Prices. Write details. Bob Sanett, WoREX, V&H Radio &
Flecgronics, 2053 Venice Blvd., Los Angeles &, Cali-
ornia.

INVENTIONS, New Products Wented! Patent Sales En-
gineers have national contacts with manufacturers,
distributors. Send details. Inventors Creative Service,
354 South Spring. Los Angeles 13, California.

WANT to buy good equipment and accessories? Place
a low-cost classified ad in this space.

www.amerieanradiohistorv.com

Send order and remittance to: ELECTRONICS WORLD, One Park Ave.,

ELECTRONICS MARKET PLACE

N. Y. C. 16, N. Y.

TAPE & RECORDERS

TAPE Recorders, HI-FI Components. Sleep Learming
Equipment. Tapes Unusual Values. Free Catalog. Dress-
net, 1523 EW Jericho Turnpike. New Hyde Park. N.Y.

RENT Stereo Tapes—over 2,000 Different—all major
labels—free catalog. Stereo-Parti, B811-G, Centinela
Ave.. Inglewood 3. California.

DON'T Buy Hi-Fi components, kits. tape, tape record-
ers until you get our low. low relurr mail gquotes. “We
Guarantee Not To Be Undersold.” Wholesale catalog
free. Easy time payment plan. 10% down—up to 24
moi to pay Hi-Fidelity Center, 220NC E. 23 St., New
York 10.

SELF- Hypnusns. New concept teaches you quiCkly by
tape or LP-record. Free literature. McKinley Publishers,
Dept. T6, Box 3038. San Bernardino, California.

AMPEX, Bozak, Citation, Concertone, Crown, Magnecord,
Pvesto, Norelco Tanﬂberg. Sherwood Thorens Scott,
Shure. others. ... Trades. Boynton Sludio, Dept. RT.
10 Pennsylvania Ave.. TuCkahoe, New York,

STEREQ Playback Tape Deck. Professional Quality Pre-
cision Made Telefunken Heads, Dual Speed. Special
Price $50.95. Send For details. Umversal Dist. Co.,
P.0. Box 204. Richmond Hill, N.Y.

HIGH-FIDELITY )

SOUNDTASTIC! That's what our customars are saying
upon receiving our prices on our latest High Fidelity
Stereo and Monaural, amplifiers, tuners, turntables,
speakers, tape recorders, kits. All brand new vath
factory guarantee. Individual quotations only. No
catalogues. Audio Werld, 117-20 14th Road, College
Peoint 56, New York. Dept. R

PROMPT Delivery, We Will Not Be Undersold. Ampli-
fiers, Tape Recorders, Tuners, Etc. No Catalogs. Air
Manl Quotes. Compare. L. M. Brown Sales Corp., Dept.
239 E. 24 St., N. Y. 10, N.

DISGUSTED with “Hi" Hi-Fi Pnces'l Unusual Dis-
counts On Your Righ Fidelity Requirements. Write.
Key Electronics, 120 Liberty St., New York &, N. Y.
Cloverdale 8-4288.

COAXIAL Speaker Special—Heavy duty 12" woofer, 3
tweeter, top quality by prime U. S. manufacturer. 12
watt. 8 ohm--%$13.50 each, 2 for $25.00 postpaid.
Order while supply lasts from West Pacific Distributing,
1301 N. W. Glisan, Portland 9, Oregon

RECOF Free wholesale catalogue.
28.

RECORDERS, Components.
Carston 125-R. East 88. A.Y.C.

PRICES? The Best! Factory.sealed Hi-Fi Components”’
Yes' Send for free catalog. Audion, 25T Oxford Road,
Massapequa. Y.

REPAIRS and SERVICING

KIT Repaining—Kit trouble send to us for expert re-
pair. We service all makes and models of Kits: Hi-Fi.
Test Equipment, Receivers, Transmitters, Etc. Terms:
Ship equipment to us prepaid, returned to you C.0.D.
plus shipping charges. K. T. Electronic Service, 1401
28th Street, Vienna, West Virginia.

GOVERNMENT SURPLUS

JEEPS $278, Airplanes $159, Boats $7.88, generators
$2.68, typewriters $8.79, are typical government sur-
plus sale prices. Buy 10,001 items wholesale, direct.
Full details, 627 locations, procedure, only $1.00. Sur-
plus, Box 789-C9Z, York, Penna.

PATENTS

PATENT Searches. 96.00. For free Invention [i=cord,
and “'Information inventor’s Need.'' Write: Miss Hey-
ward. 1029 Vermont Avenue, N.W. Washington 5. D.C.
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MISCELLANEOUS

CONVERT any television to sensitive, big screen oscillo-
scope. Only minor changes necessary. Plans $2.00.
Relco, Box 10563, Houston 14, Texas.

SHOPPING GUIDE
Classified

A HANDY GUIGE TO PRODUCTS, NOT NECESSARILY
ELECTRONIC, BUT OF WIDE GENERAL INTEREST.

PHOTOGRAPHY—FILM,
EQUIPMENT, SERVICES

SCIENCE Bargains—Request Free Giant Catalog *‘Ct"
—144 pages—Astronomical Telascopes, Microscopes,
Lenses, Binoculars, Kits, Parts. War surplus bargains.
Edmund Scientific Co., Barrington, New Jersey.

STAMPS & COINS

GIGANTIC Collection Free! Includes triangles, early
Unitec States animals, commemoratives, British Colo-
nies, high value pictorials, etc. Complete collection
plus big illustrated magazine all free. Send 5¢ for
postage. Gray Stamp Company, Dept. 22, Toronto,
Canada.

HELP WANTED

HIGH Paying Jobs in Foreign Lands! Send $2.00 for
complete scoop! Foreign Opportunities, Box 172, Co-
lumbus 16, Ohio.

EXPERIENCED electronic technicians to service nu-
clear instruments. Part time work within 100 mile
radius of your home. Please supply resume. Electron-
ics World Box 574, One Park Avenue, New York 16,
New York.

EARN Extra money selling advertising book matches.
free Samples furnished. Matchcorp. Dept. MD-91,
Chicago 32, 111.

EDUCATIONAL
OPPORTUNITIES

LEARN While Asleep, hypnotize with your recorder,
phonograph. Astonishing details, sensational catalog
free! Sleep-Learning Association, Box 24-ZD, Olympia,
Washington.

BUSINESS OPPORTUNITIES

FREE Book ''990 Successful, Little-Known Businesses."
Work home! Plymouth-455R, Brooklyn 4, New York.

MAKE $25-$50 Week, clipping newspaper items for
publishers. Some clippings worth $5.00 each. Par-
ticulars free. National, 81.DG, Knickerbocker Station,
New York.

SECOND Income From Oil Can End Your Toil! Free
Book and Oilfield Maps! National Petroleum, Pan-
American Building—PP, Miami 32, Florida.

| Want A Man who wants a business of his own. I will
train you, supply the equipment, help finance you,
start you rolling. This is not a risky-get-rich-quick
scheme. It is a legitimate business, an exclusive pro-
tected franchise, proved successful by hundreds
throughout the country. An investment of $995 is re-
quired. Send name and address and phone number.
Marion Wade, 2117 North Wayne, Dept. 454M, Chicago,
14, Ninais.

BECOME a telephoneman, experience unnecessary. de-
tails free. Occupations Unlimited, 1100 Reeve, Santa
Clara, Calif.

T

MISCELLANEOUS

WRITERS!—Free Sample copy of Pink Sheets listing
top-notch USA markets for short steries, articles, books
and plays available to you upon request, Write today!
Literary Agent Mead, 915 Broadway. New York 10, N.Y,

FOR Lease: ''Owner-builder has new, modern, l-story
industrial building just completed. 15,000 sq. #t., 4
offices, Rest rooms for offices and factory. Could have
railroad siding. Zones light manufacturing. Location:
Santa Ana. California. Phone Pleasant 4-3385. Janes.
ville, Wisconsin."

given.

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—each suitable for framing.

2. HI-Fi Crossover Network Design Charts: Tells how to build speaker nets
for any crossover frequency. Complete coil-winding data, capacitor valucs

3. Color Codes Chart: Gives you coding for capacitors, resistors, trans-
formers. resistance control tapers—al! in easy-to-use form.

4. Bass-Reflex Design Charts: Complete data on building own bass-reflex
enclosurcs for any speaker, including ducted-port enclosures.

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

IMPORTANT: 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

New York 8, New York

FIX LOOSE CRT BASES
By HERB BROWN

A PICTURE TUBE often *“fails” or be-

comes intermittent although it is in per.
fectly good condition, internally speak-
ing. This happens when there is nothing
mwre than poor contact at one or more
bise pin. The actal failure is of the
base-to-glass cement. Repair is a tricky
business, but better than serapping an
expensive, otherwise nsefnl component,
Try this technigne to mahke the job rela-
tively puinless,

First remove the base without breaking
the fine leads that protrude from the
glass into the base pins, as follows: heat
cach pin with a soldering iron and work
the buse 10 free the wire. After this is
done for each pin, the base is drawn ofl
entirely.

Serape, clean, straighten, and tin each
lead on the neck, Then prepare the base
as follows: Ream out each pin while heat-
ingit with the iron. Make sure each js un-
obstructed all the way through and wuse
the reamer 10 open ot the roumded pin
tiprs. .

Now for the master stroke. Take spa-
ghetti, thin enough o pass through the
pins, and cut it into as many lengths, each
live or six inches, as you have wires.
Thread a spaghetti sleeve on each lead
right up 1o the glass. With the base cor-
rectly aligned (see illustration), thread
each sleeve through the corresponding
base pin and out the other side. Coat the
butt of the tube and the inside of the base
with a good cement: then draw the base
tightly up against the glass.

Now withdraw cach length of spaghetti
carefully. Each bare wire will be entirely
inside jts own pin, and perhaps even pro-
trude slightly past the open end. \F’ilh
solder and an iron, you raun now make a
good bond between each wire and its pin.
Clean up each pin and vou are done. A

Threading leads through base pins, nor-
mally fricky, is easier with spaghetti.

THIN SPAGHETTI OR ™

R R R

NECK OF TUBE [ RCM BINGhE. ND :SN PLYING HOT
y

“APPLY CEMENT

FPIHOTO CREDITS
Page Credit
20 ........
24 ......iiiiieeaua.. .. Sterecsonics Inc.
38 (top) ........... American Optical Co.

cesreesinae., DuKane Corp.

38 (center) .. Radio Corporation of America
38 (bottem) ..... Airborne Instruments Lab.
39 (top) ...... .. Westinghouse Electric Co.
39 (center left) ............. Rantec Corp.
39 (center right) ..........Atomium Corp.
39 (bottom) ..............ACF Electronies
44 .. ............. Acoustic Research, Inc.
46,47 ... . iiiiieiiieas.. CBS Television
49,50 ...........ccevuvve.. Phileo Corp.
54 ........c.vee..... Bogen-Presto Div,

57 i i e Maytag Co.
64 L., U.S. Sonics Corp.
B4 ............ Hartley Products Company
86 ........... Columbion Hydrosonics, Inc.
87 ........ 0000 000000000000000000 . Eico
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£ i
/Z' . J,,/ aty. Type Price Qty. Type Price Gly. Type Price
// o 4 GAUT .61 66 67 1204 .69
7 / GAUS .87 67 .62 120B5 .69
7 / 6AVE .41 6K6 83 12DE8 .75
% % 6AWS .90 6L6  1.06 12008 .85
4 ? 6AX4 .66 EN7 .98 120M7 .67
/ - % 6AX5 .74 654 51 12006 1.04
% 7 6AXT .64 658 .76 12087 .79
7 4 GAXB .92 654767 .76 12015 .76
? % 6BA6 .50 6SG76T .41 12077 19
/ B u Y 1 o T “ E 0 F 7 GBAT .84 6SHTGT .49 12078 .79
7 7 6BAS .88 617 .88 120W8 .89
Vi TYPE GET 1 7 8BCS .61 6SK7CT .74 12026 .56
Y ﬁ 6BCT .94 6SL7CT .80 12EG6 .54
(? et e e / 6BC8 .97 6SNTGT .65 12EK6 .56
Y ou get 11 tubes (same type) . . . pay for only 10 /] ) R o e 78
4 Offer limited to the {ﬁl]g ! nﬁ;_ggy: ; §BEE .55 618 .85 12ENG 78
7 1R5-1U5-3BC5-3B 8 - 6AQ5 - 6BNG 5/
!'i 6BUS - 6CD6 - 6EAS - 6UB - 12CU6 - 12BH7 - 12W6 _....855 §BF5 .90 sU8 .83 12626 .53
) ; . R 6BF6 .44 6V6GT .54 12F8 .66
O R T RS T R O RS S W S NN 6BG6  1.66 6V8 .86 12Fa6 .79
G '\',\ 6BHE .65 6wW4 .60 12FME .43
¥ 6BHS .87 6WE N 12FR8 .91
-; 6BJ6 .62 6X4 a9 12FX8 .85
» , 2 6817 .79 6X5GT .53 126C6 1.06
=5 ‘ 6EKT .85 6X8 .80 128 .84
’ P 6BL7  1.00 6Y6C .65 12K5 .65
6BNa .57 788 68 1206 .58
I 6BNE .74 TAUT 61 1288 .62
6B05 .65 186 .69 12547 .92
n . 6806 1.05 TEYE .73 125F5 .50
L JUA ") 68ar 1.0 s .90 125F7 .69
6BRS .78 Y4 69 128H7 .49
' 1) ) 6BS8 .90 sAUs .83 1287 .67
\ l 6BUS .70 saws .93 1257 .74
[ ]
6BXT  1.02 8BHE .90 12517 .80
6BYS5 1.15 8BN8 15 12SN7? .67
0o MA ol ] YR GUARANTEE 68YS .54 8805 .60 12507 .78
SILICON - ™ 68Y8 .66 8CCT .62 1207 .62
RECTIFIER Epoxy construction, ONE O 7 6BZ6 .55 8CM7 .68 12v6 53
szool1-watl rovistor - 6827  1.01 8CNT .97 12W6 .69
"""':‘:“”V"f_'ﬂ"“ ompare Rad or 6828 1.09 8CST .14 12%4 .38
3 , . Roundup © 604 43 8CXs .93 17AX4 .67
30¢ o Pﬁ 1 |45‘ . »s. Buy 10 Tubs 68 .90 BEBE .94 17806 1.09
(5 (= - . He ee_Direct fra 6CBG .55 BSN7 .66 1704 .69
Exch rectifier “Performance Rad . FA DE 0 6CD6  1.42 9cLs .79 17006 1.06
Tested™ on an American TV Set T = e 6CE5 .57 1eY7T .75 1716 .58
5CF6 .64 1284 .60 17W6 .70
6CG7T .61 12485 .55 18FWE .49
aty. Type Price Qty. Type Price aty. Type Price aty. Type Price aty. Type Price :gii ;; :::gz ‘;3 ::i:g ::
oc3 .80 AFG .96 3as .80 58V8  1.09 5Y4 59 6cLs .79 12486 .43 19AU4 .83
024 79 2021 1.20 3s4 .61 5BC8 .79 648G  1.20
14X2 .62 2ENS .45 va .58 SBES .83 6AB4 46
183 .19 343 76 _4AUE .54 SBKT .82 6ACS  1.05 6CM6 .64 124ET .94 19BGE 1.39
1DNS .55 344 .60 4BAG .51 58a7 97 6ACT .96 6CMT .66 12AF3 .73 1978 .80
163 79 Fa 1.02 4BC5 .58 SBRE .78 6AF3 .13 6CMs .90 12456 .49 19v8 .79
1HS .54 3ALs .42 aBCE .96 SBT8 .63 BAF4 .97 6CNT .65 12406 .46 21EX6  1.49
113 .79 3AU6 .51 4BNG .75 5c68 .76 6AGS .68 5008 .84 12805 .45 SAVS .83
1K3 79 3AVE .41 4Ba1  1.0% scLg .76 GAH4 .81 6CRE .51 120L8 .95 25AX4 .70
e .68 3BA6 .51 aBSe .98 5CM8 .90 6AHE .99 6C56 .57 12405 .60 25BK5 .91
1es .59 IBCS .54 aBUS  .TH scas .84 6AKS .95 6CS7 .69 12476 .43 25BG6 1.13
oS .69 3BE6 .52 4BZ6 .58 sczs .72 6ALS .47 6CUs .58 12877 .76 25C5 .53
1L65 .68 3BNG .76 4BZ1 .96 SEA8 .80 BALT  1.43 6CU6  1.08 12806 .51 25CAS .59
1LNS .59 3BUS .78 acse .61 SEUS .80 6AM4  1.50 6CYS .70 12807 .60 25C06 1.44
1R5 .62 3BY6 .55 aDE6 .62 516 .68 6AMS T8 6CYT T 12av6 .41 25CUB .19
1528 .76 aBZ6 .55 4DK6 .60 514 19 6205 .53 6DAd .68 1287 .75 250N 1.42
154 .59 3cBs .54 4076 .85 578 .81 BARS .55 6DB5 .69 12aX4 .67 25EH5 .55
185 51 3ICFE .60 AEWE .58 sua .60 6ASS .60 6DB6 51 124%7 .63 25L6 57
114 .58 IS .52 SaM8 .79 5U8 .81 6AS6 .80 6DEG .58 12Y7 1.44 25W4 .68
104 .57 3064 .85 SANS .86 5v3 .90 6AT6 .43 60G6 .59 12827 .86 2526 .66
s .50 I0K6 .60 5A05 .52 5V6 .56 saTe .79 6DK6 .59 1284 .63 32ETS .55
w2 .50 3DT6 .50 SASE .86 5X8 .78 6AU4 .82
1X28 .82 3a4 .63 5AT8 .80 5Y3 .46 6AUE .52
8ONG  1.55 12BA6 .50 3217 .90
—T 6006  1.10 12BA7 .84 35BS .60
6DT6 .53 12806 .50 ascs .51
® NOT AFFILIATED WITH ANY OTHER MAIL ORDER TUBE COMPANY @ S ks oBEd B3 ae o
6EAS .19 12BF6 .44 I5wa .42
SEND FOR FREE TROUBLE SHOOTER 6EBS .72 12847 .77 3825 .60
6EBS .94 12BKS 1.00 I6AMI 36
GUIDE AND NEw TUBE & PARTS CATALOG GEMS .76 128L6 .56 5085 ‘so
GEMT .82 12Ba6 1.06 s0Cs .53
BEVUE .79 128Y7 .77 SQEHS .55
] 6EWE .57 12827 .75 50L6 61
- 6EY6 .75 12¢5 .56 5763 1.00
6F5GT .39 12CN5 .56 LT .97
6F6 .69 12CR6 .54 7025 .69
BEEIEE 55 CHAMBERS STREET, NEWARK 5, N. ). scks .79 12005 58 | —_8a 62a .as
TERMS: 25% deposit must accompany all orders, batance COD. Orders under $5: add $1 o 12e%% 1% S
handling charge plus postage. Orders over $5: plus postage. Approx. 8 tubes per 1 Ib. Subject 6J56T .51 : ’
te prior sate. Prices subject to change. No COD's outside contmental USA.
October, 1961 129
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ADVERTISERS INDEX ocTtoBer, 1961

Advertisers listed below have additional information available on their products in the form of catalogues
and bulletins. To obtain more detailed data, simply circle the proper code number in the coupon below and mail

it to the address indicated. We will direct your inquiry to the manufacturer for processing.

(ODE ND. ADVERTISER PAGE  CDDE ND. ADVERTISER PAGE  CDDE ND. ADVERTISER PAGE
100 AES.Inc ..........iii. 65 141  Grantham School of Electronics .... 5 Radio Corporation of
101  Acoustic Research. Inc .......... 66 142 Greenlee Tool Co ............... 9] America . ...... ... . FOURTH COVER
102 Advance Electronics ... ... ... .. 118 143 Grommes Div. 177 Radio Shack Corp ...............
103 Airex Radio Corporation ... ... ... 124 Precision Electronics Inc ... ... 106 178  Radio Shack Corp . .............. 81
104  Allied Radio ....... 112,113,114, 115 144 Hallicrafters ... ............ ... 103 179 Radio Shack Corp ............... 87
105  Ashe Radio Company. Walter ...... 108 145  Harmon-Kardon nc ............. 16 180  Radio Shack Corp ...... ....... 103
106 Audion ........ HH0B000aaRRcEA E 109 146  Harmon-Kardon Inc ............. 23 181 Radio Shack Corp ............... 107
107 B & K Manufacturing Co . ... ... 11 147  Heath Company . ............. 68, 69 182  Reeves Soundcraft Corp ... ... .. .. 66
108  Bell Telephone Laboratories . . .... 30 148 Henshaw Radio Supply ........... 80 183 Rex Radio Supply Co ........ ..., 102
109  Blonder-Tongue ... .............. 90 149 Indiana Technical College . .. ... ... 101 184 Rider Publisher Inc., John F ... ... 107
110 Browning Laboratories, Inc ....... 108 150 Jackson Electrical Instrument 185  Sams & Co.. Inc.. Howard W ... .. 31
111 Burstein-Applebee Co ......... .. 67 COmpPany .................... 12 186 Sams & Co., Inc., Howard W ... ... 118
112 Candee Co.. J. J. ceev... 70 151  Johnson Company, E.F. ... ... .. 125 187  Sarkes Tarzian Inc .............. 82
113 Capitol Radio Engmeermg 152 Key Electronics 100 188  Saxitone Tape Sales ......... ... 102
" Calrslts;nute The ............... 685 153 Lafayette Radio ........ 949596 97 %gg gcott Inc..H.H. ... . ... 11(1)
rston ... h LA BNCOTE . ..oovrneninnnennn. ..
115  Central Technical Institute .. ... 25 }gg tsm‘r’g:‘" Laboratories, Inc ........ 99 181  Shure Brothers. Inc ............. 123
Hg gnannte!’ Mastfr ....... 119, 120, ;(2)6 156  McGee Radio Co """"""""" 122 192 Sonar Electronic Tube Co ...... ... 92
emtronics Inc . ... ... ... ... A9 L0 e 22 193 Sonotone Corp ..
118  Cisin, Consulting Engineer, Harry G. . 102 157 Mark Mobile, Inc ............... }32 %g?g;ﬂgesli?t?ic Co ... ... .l 625§
119  Cleveland Institute of Electronics .. 17 }gg mg;’a‘ék(fe RSCRO‘” of Engineering . 100 195 Standard Kollsman Industries,
120 Columbia Electromics ........... 98 180 M gEI R LA 677 78,7 Inc THIRD COVER
121 Conar Instruments ... ... .. ... 93 1 0ss ECT“”."‘? nc....7 9 196  Standard Trans Vision, Inc . .......
122 Coyne Electrical School .. ... ... .. 109 { 161 Motorola Training Institute ... . 89 197  Switchcrait, tnc ................ 101
123 Cusheraft ... .. ... .. 110 National Radio Institute ..... .. 13. 14 Sylvania Electric Products
124 Delco Radio . ................... 85 National Radio Institute .......... 88 e ..o SECOND COVER
125  Dressmer ...................... 118 162 National Technical Schools ....... 2] 198 Tech-Master ................... 98
126  Dukane Corporation . ... ... .. 24 163  New York Sales & Service ... .. .. 125 199  Texas Crystals ..... .......... 70
127 E.C.I. Electronics Communica- 164  North American Philips Company, Inc. 87 200  Transvision Electronic, Inc .. .. ... 84
tions, Inc ............... ... 9 165 Nortronics Co., Inc., The ......... 99 201  Tri-State College ............... 98
128 EICO ... ... ... 32 166  Olson Electronics ............... 106 202  Triton Electronics, Inc ... ... 10
129 EICO ... ... ... ... ........ 111 167  Pacific International College 203 TruVac ............... L 122
130  Electro-Voice. Inc ... .. ... ... 15. 66 of Arts & Sciences ............ 110 204 U.S. Crystals. Inc .. ............ 92
131  Electronic Chemical Corp ......... 88 168  Pacotronics, inc .. ... .. 71,72,73,74 205 U-T. | Recon Sales ............. 118
132 Fair Radio Sales ............. ... 82 169  Peak Electronics Company .. ...... 88 206  University Loudspeakers, Inc ..... 2
133 Fairchila Recording Equipment Corp 82 170 Philco Technologica! Center .. .. .. 4 207 University Loudspeakers, Inc ...... 83
134 Fanon Electronic Industries, Inc ... 10 171  Philco Technological Center ... ... 110 208  Utah Electronics Corp ........... 86
135  Fisher Radio Corporation .... ... 64 172 Picture Tube Outlet ............. 101 209  Valparaiso Technical Institute ..... 92
136 G & G Radio Supply Co .......... 126 173 Quietrole Company . ... ... ... . .. 99 210 Vanguard Electronic Labs ... ..... 106
137 General Electric ................ 9] 174 RCA Institutes, Inc ... .. 26,27.28, 29 211  Vocaline Company of America, Inc . 75
138  General Electric ................ 117 175 R W Electronics ........... ..... 109 212 Warren Distributing Co . .......... 106
139 Goodheart Co., R.E. ............. 101 176  Rad-Tel Tube Co ................ 129 213 Winegard Antenna Systems ..... 18,19
140 Granco ....... ... .. ............ 80 Radio Corporation of America ... .. 105 214 Wuerth Products Corp ........... 92

The coupon below can also be used to obtain additional information on the new
product items shoiwen on pages 116 through 126 as well as on the ads as listed above.

llw Make sure
i that your

nome and address

voID 6 NAME . L
AFTER STREET NO. _ B o o
0CT. 31, 1961 ary __ IONE

100 10I 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119

are printed clearly.

STATE S

120 121 122 123 124 128 129 131 132 134 135 136 137 138 139

ADVERTISED 125 126 127 130 133

140 141 142 143 144 135 146 147 148 149 150 151 152 153 154 155 156 157 158 159

PRO“UC]’S 160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 WURLD

180 181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196 197 198 199

(SEE INDEX ABOVE) 200 201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219
220 221 222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 READER

B ROCTS | o s mmuonamnnnwnnynnwai SERVICE

21 22 23 24 25 26 27 28 29 30 3I 32 33 34 35 36 37 38 39 40

F Ty T T P T T P T T P T T PP P T T Y T PP T T

& LITERATURE 41 42 43 43 45 46 47 48 49 SO SI 52 53 54 55 56 57 58 59 60
maiL To ELECTRONICS WORLD r.o. Box 212 worcare maes ) COUPON
VILLAGE STATION NEW YORK 14, N.Y. OF ITEMS REQUESTED
130 ELECTRONICS WORLD
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STANDARD CAN FIX IT BEST
\' ' _— .'fi ;

$11§9 Plus Parts ... $13.50 Maximum Total Cost

G MOchS STANDARD has maintained uniform

N mounting centers for the last 13 years.

GUAR A N T F EJ Over 509, of the TV sets in existence today
i have STANDARD tuners—in the case of

most other tuners one of the 8 STANDARD

replacement models can be easily adapted

or will fit directly in place of these units.

All STANDARD replacement tuners
carry a 12 Month Guarantee.

SEE YOUR AUTHORIZED
STANDARD DISTRIBUTOR
IN TV 1T's StaudarA.

MORE PROFIT FOR THE SERVICE DEALER + GREATER CUSTOMER SATISFACTION
GUARANTEED BY THE WORLD'S LARGEST TV TUNER MANUFACTURER

standard kollsman i~npusTtriEs 1NC.

FORMERLY STANDARD COIL PRODUCTS CO., INC.,, MELROSE PARK, ILLINOIS
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“BUSINESS END”
of a NOVAR tube

You're looking at the base of one of RCA’s re-
markable new novar tubes...the first in a new
family of tubes that will mean better business
for you through reduced call backs.

This new base—with 9 widely-spaced, heavy-
gauge pins—characterizes novar, RCA’s line of
large all-glass integral base tubes designed to do
the work of conventional tubes with molded

bases. Because novars outperform these con-

ventional types, they are being selected for use
in more and more radio and TV receivers as well
as hi-fi equipment. From present indications,
novar should become the standard of the industry.

Look for novar, RCA’s latest contribution to
electron tube design. Your Authorized RCA
Electron Tube Distributor now has RCA-7868
novar and will soon have many other types to
support your servicing business.

RCA ELECTRON TUBE DIVISION, HARRISON, N.L

The Most Trusted Name in Electronics
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